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EXECUTIVE SUMMARY 
 
The purpose of this Storm Water Management Plan (SWMP) is to investigate Best Management 
Practices (BMPs) for the Tule Wind Project (Project).  This report is intended to accompany and 
support the Major SWMP form from Appendix C of the San Diego County Standard Urban Storm 
Water Mitigation Plan (SUSMP) in support of a Major Use Permit (MUP) submittal.  The following 
documents and guidelines apply to the water quality for the Project: 
 

 Clean Water Act of 1977 Section 311 and 402, United States Code Title 33 Section 1342, 
Code of Federal Regulations Title 40 Parts 123-136; 

 California Porter-Cologne Water Quality Control Act 1998, California Water Code Section 
13000-14957, Division 7; 

 California State Water Resources Control Board National Pollutant Discharge Elimination 
System (NPDES) General Permit for Storm Water Discharges Associated With Construction 
and Land Disturbance Activities, Order No. 2009-0009-DWQ (General Construction Permit); 

 San Diego County Standard Urban Storm Water Mitigation Plan (SUSMP), March 25, 2010, 

 County of San Diego Watershed Protection, Storm Water Management and Discharge 
Control Ordinance (County Ordinance 9589), 

 County of San Diego Stormwater Standards Manual,  

 California Regional Water Quality Control Board San Diego Region Order No. R9-2007-
0001, NPDES No. CAS0108758. 

 
Project development is outside of the Phase I NPDES permit for the County of San Diego, so 
General Construction Permit criteria will control analysis and implementation of BMPs.  However, 
since the Project is within the County of San Diego (County) and is required to be reviewed by the 
County this SWMP will address the County SUSMP requirements.  Based on these governing 
documents the following items are included in the SWMP: 
 

 Project description and vicinity map, 

 Site map defining drainage patterns, existing storm drain systems, proposed drainage 
crossings, soil types, existing land types, and existing and proposed slopes, 

 Identification of Pollutants of Concern, 

 Identification of Conditions of Concern, 

 Identification of Site Design BMP recommendations, 

 Preliminary Hydromodification analysis and discussion, 

 Identification of Source Control BMPs,  

 BMPs for Individual Priority Project Categories, 

 Identification of Treatment Control BMP recommendations, and 

 Storm Water BMP maintenance discussion. 
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Water quality investigations completed for the currently applicable regulations identified limited 
potential impacts to water quality resulting from Project development.  Minimal impervious areas are 
included with Project development and a number of site design and source control BMPs will be 
implemented to mitigate any potential impacts.  Additionally, post construction BMPs will be 
implemented per the new General Construction Permit to address treatment BMP and 
hydromodification concerns.  A full operation and maintenance plan will be developed during final 
engineering to identify procedures to maintain performance of the Project BMPs.  Mitigation 
measures will be implemented to the maximum extent practicable and operated and maintained by 
the developer.
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1.0 PROJECT DESCRIPTION 
 
The Tule Wind Project proposes to develop a wind turbine “farm” for power generation, in the 
County of San Diego in the State of California.  Portions of the Project discussed in this report are 
limited to areas on private property within the County of San Diego.  A majority of the overall 
Project will be developed on Bureau of Land Management (BLM) Federal land, outside the County 
of San Diego Planning Department jurisdiction.  Total Project site area proposed on County of San 
Diego regulated lands is approximately 1,982 acres, which will permanently impact approximately 
77 acres.  Total disturbed areas, including temporary construction impacts (widened access roads, 
trenching, etc), are approximately 127 acres.  From a water quality standpoint, all analysis and design 
addresses permanent impacts only, as additional temporary impacts will be returned to a naturally 
vegetated state upon completion of the Project.  The Project is located just north of Interstate 8 east 
of Ribbonwood Road, approximately two and half miles northeast of the community of Boulevard, 
California.  Given the rural nature of the Project area, only the western side of the site is bounded by 
a physical feature, Ribbonwood Road.   
 

Figure 1. Vicinity Map 
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Under existing conditions the Project site is mainly undeveloped naturally vegetated rocky hills.  A 
number of existing access roads traverse the area, providing service routes to existing utility 
facilities, commercial facilities, rural houses, agricultural facilities, and a landing strip.  Existing 
topography is fairly steep with some flatter drainage courses at the base of some of the hills and 
gullies.  Naturally occurring native vegetation is predominant throughout the site, with periodic 
scattered unvegetated rock outcroppings.   
 
Development to be completed on private County of San Diego property will consist of 13 wind 
turbines, turbine pads, access roads, 5-acre collector substation site, 5-acre operation and 
maintenance building site, collector power lines, and the associated revegetation and transformer 
pads.  Turbines are approximately 320-feet to 500-feet tall with a 48-foot diameter concrete 
foundation.  Concrete foundations slope away from the centrally located turbine and will be buried 
greater than half a foot, so that exposed concrete foundations are approximately 6-inches to 8-inches 
thick and 18-feet to 20-feet in diameter.  Turbines also include five-foot by nine-foot concrete pads 
for transformer foundations.  Graded dirt pads around the turbines will be approximately 400-feet in 
diameter.   
 
Access roads between turbines will be 36-feet wide to accommodate self propelled cranes and supply 
trucks, while access roads to the turbine strings will only need to be 24-feet wide, as the crane and 
other assembly equipment can be brought onsite in pieces.  Thirty-six foot access roads between 
turbines are intended to be temporary for construction activities and will be allowed to revegetate to a 
24-foot width, pending construction completion.  Proposed access road alignments will follow 
existing access roads to the maximum extent practicable to limit the amount of additional disturbed 
areas.  New access roads will follow existing contours to maximum extent practicable to limit the 
amount of disturbed areas resulting from grading cuts.  Appendix A contains preliminary details for 
Project features. 
 
Operation and maintenance facility pads and substation pads will be graded to allow for construction 
of the required facilities and the accompanying access and operation spaces.  Impervious areas 
associated with these facilities will be minimal, limited to the structures themselves.  All access and 
parking areas will be constructed of permeable materials.  Additionally, there is the potential for 
detention basins attached to these graded pads, in order to adequately address water quality concerns.  
A number of operation and maintenance facility alternative locations were considered in Project 
development (See Exhibit B for operation and maintenance facility locations).  All alternatives are 
included in analysis to conservatively account for multiple configurations. 
 
Electrical collector lines for the Project will be a combination of overhead and buried, with a 
majority being buried.  Overhead collector lines will supported by single steel or wood poles; 
typically 60-feet to 80-feet in height.  Foundation footprints for collector line poles will be similar to 
the diameter of the pole itself.  Collector line disturbed widths are assumed to be 24-feet to allow 
construction vehicle access and trenching or pole erection.  Natural vegetation surrounding the 
turbine pads, access roads, and any power poles will be established after construction.  Buried 
collector lines will be completely revegetated after construction.   
 
Analysis of the Project water quality is limited to the permanent impact areas, as temporary impacts 
will be returned to naturally vegetated conditions after construction.  Project development will 
increase impervious areas by a very small amount.  Each turbine pad represents approximately 360 
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square feet of impermeable area in addition to the footprints of the operation and maintenance pad 
and substation pads.  Overall Project development proposes to increase impervious area by 
approximately 23,669 square feet (0.7% of the 77 acres of permanently disturbed area) or .003% of 
the total basin area. 
 
1.1 PROJECT REQUIREMENTS 
 
A Stormwater Intake Form for Development Projects was completed for the Project and is included 
in Appendix B.  Based on the checklist Tule Wind Project is considered a priority project and is 
required to adhere to Major SWMP requirements.  A completed Major SWMP form is included in 
Appendix C.  Priority project criteria are outlined in the SUSMP Priority Development Project 
matrix as shown in Table 1.  Since the Project will develop more than 5,000 square feet of hillside 
and will create light industrial facilities, development will require site design, source control, priority 
project BMPs, and treatment control BMPs, to be discussed in Sections 4, 5, 6, and 7, respectively. 
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Table 1. Priority Development Project Matrix 

Yes No 
A 

Housing subdivisions of 10 or more dwelling units. Examples: single-family homes, multi-family homes, condominiums, and 
apartments.   

Yes No 
B 

Commercial—greater than one acre. Any development other than heavy industry or residential. Examples: hospitals; laboratories 
and other medical facilities; educational institutions; recreational facilities; municipal facilities; commercial nurseries; multi-
apartment buildings; car wash facilities; mini-malls and other business complexes; shopping malls; hotels; office buildings; public 
warehouses; automotive dealerships; airfields; and other light industrial facilities. 

  

Yes No 
C 

Heavy industry—greater than one acre. Examples: manufacturing plants, food processing plants, metal working facilities, printing 
plants, and fleet storage areas (bus, truck, etc.).   

Yes No 
D 

Automotive repair shops. A facility categorized in any one of Standard Industrial Classification (SIC) codes 5013, 5014, 5541, 
7532-7534, or 7536-7539.   

Yes No 
E 

Restaurants. Any facility that sells prepared foods and drinks for consumption, including stationary lunch counters and refreshment 
stands selling prepared foods and drinks for immediate consumption (SIC code 5812), where the land area for development is 
greater than 5,000 square feet. Restaurants where land development is less than 5,000 square feet shall meet all SUSMP 
requirements except for structural treatment BMP and numeric sizing criteria requirements and hydromodification requirements. 

  

Yes No 
F 

Hillside development greater than 5,000 square feet. Any development that creates 5,000 square feet of impervious surface and is 
located in an area with known erosive soil conditions, where the development will grade on any natural slope that is twenty-five 
percent or greater.   

Yes No 

G 

Environmentally Sensitive Areas (ESAs). All development located within or  directly adjacent to or discharging directly to an ESA 
(where discharges from the development or redevelopment will enter receiving waters within the ESA), which either creates 2,500 
square feet of impervious surface on a proposed project site or increases the area of imperviousness of a proposed project site to 
10% or more of its naturally occurring condition. “Directly adjacent” means situated within 200 feet of the ESA. “Discharging 
directly to” means outflow from a drainage conveyance system that is composed entirely of flows from the subject development or 
redevelopment site, and not commingled with flows from adjacent lands. 

  

Yes No 
H 

Parking lots 5,000 square feet or more or with 15 or more parking spaces and potentially exposed to urban runoff. 
  

Yes No 
I 

Street, roads, highways, and freeways. Any paved surface that is 5,000 square feet or greater used for the transportation of 
automobiles, trucks, motorcycles, and other vehicles.   

Yes No 
J 

Retail Gasoline Outlets (RGOs) that are: (a) 5,000 square feet or more or (b) a projected Average Daily Traffic (ADT) of 100 or 
more vehicles per day.   
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2.0 POLLUTANTS OF CONCERN 
 
Under existing conditions pollutants generated by the Project site include sediments, oil and grease.  
Based on the County of San Diego SUSMP anticipated pollutants for hillside developments and 
commercial developments are sediment, nutrients, organic compounds, oil & grease, trash and debris, 
oxygen demanding substances, bacteria and viruses, and pesticides.  Table 2 outlines the pollutants 
of concern as shown in the County of San Diego SUSMP.  However, based on the minimal amount 
of development that is proposed anticipated pollutants are more likely sediment from dirt roads and 
pads, and oil and grease from the roads and turbines. 
 

Table 2. Anticipated and Potential Pollutants Generated by Land Use Type. 

  
Priority Project 

Categories 

General Pollutant Categories 

Sediments Nutrients 
Heavy 
Metals 

Organic 
Compounds 

Trash 
& 

Debris 

Oxygen 
Demanding 
Substances 

Oil & 
Grease 

Bacteria 
& Viruses Pesticides 

Detached 
Residential 
Development 

X X     X X X X X 

Attached 
Residential 
Development 

X X     X P(1) P(2) P(1) X 

Commercial 
Development  
>1 Acre 

P(1) P(1)   P(2) X P(5) X P(3) P(5) 

Heavy 
industry/industrial 
development 

X   X X X X X     

Automotive 
Repair Shop     X X(4)(5) X   X     

Restaurants         X X X X   
Hillside 
Development 
>5,000 ft2 

X X     X X X   X 

Parking Lots P(1) P(1) X   X P(1) X   P(1) 
Retail Gasoline 
Outlets     X X X X X     

Streets, 
Highways & 
Freeways 

X P(1) X X(4) X P(5) X     

X = anticipated 
P = potential 
(1) A potential pollutant if landscaping exists on-site. 
(2) A potential pollutant if the project includes uncovered parking areas. 
(3) A potential pollutant if land use involves food or animal waste products. 
(4) Including petroleum hydrocarbons. 
(5) Including solvents. 
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2.1 RECEIVING WATERS 
 
A number of existing streams will convey flows generated by the Project.  A majority of the Project 
drains to Tule Creek via McCain Valley and Lark Canyon.  These flows are conveyed into Tule Lake 
which discharges into Tule Canyon, then Carrizo Wash in Carrizo Gorge.  A northern eastern portion 
of the Project drains into Carrizo Wash through Rodando and Palm Grove.  Carrizo Wash continues 
in a northerly direction to a junction with an unnamed wash that drains the northern most part of the 
Project.  Finally, all flows are conveyed north into Carrizo Creek, into San Felipe Creek, and finally 
into the Salton Sea.  The Salton Sea is a minimum of approximately 45 miles downstream of the 
Project. See Figure 2 below. 
 
Based on the Project location and the existing conditions, there are no dry weather flows for 
drainages associated with this Project.  There are minimal existing rural developments within the 
Project drainage basins that would generate flows during dry weather.  Frequent site visits during the 
dry season confirmed that no flows were present in drainages associated with the Project. 
All Project areas, Tule Creek, McCain Valley, Lark Canyon, Tule Lake, and Carrizo Creek are 
located in the McCain hydrologic sub-area in the Jacumba hydrologic area in the Anza Borrego 
watershed, defined by hydrologic unit number 722.71.  Carrizo Creek drains through the Carrizo 
hydrologic sub-area in the Agua Caliente hydrologic area (722.61) where it confluences with San 
Felipe Creek in the Ocotillo Lower Felipe hydrologic area (722.20).   
 
Based on the 303(d) list approved by the United States Environmental Protection Agency (USEPA) 
in 2006, only the Salton Sea is listed for nutrients, salinity, and selenium.  Pollutant sources are 
identified as agricultural, major industrial, point source, or out of state.    
 
Currently there are no Region 9 State Water Resources Control Board special requirements for any 
water bodies that will be impacted by this Project.  Based on the available information there are no 
High Risk Areas within the Project limits. 
 
Comparison of the anticipated pollutants and the receiving water bodies’ impairments indicates there 
are no primary pollutants of concern.  Secondary pollutants of concern are sediment and oil and 
grease.    
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3.0 CONDITIONS OF CONCERN 
 
A CEQA Drainage Study dated September 2010 was completed by HDR under a separate cover and 
discusses the existing and proposed drainage patterns for the Project.  A review of this drainage 
summary is presented below.   
 
3.1 EXISTING DRAINAGE PATTERNS 
 
Project areas are drained by three major drainage basins: 
 

1. Tule Creek Basin – 18,250 acres 
2. Southern Unnamed Wash Basin – 486 acres 
3. Eastern Unnamed Wash Basin – 734 acres 

 
Tule Creek drains the majority of the Project site to the southeast into Tule Lake.  Tule Lake empties 
into Carrizo Wash, which ultimately discharges into the Salton Sea.  Two small northwestern 
portions of the Project site are drained by two unnamed tributaries to Carrizo Wash.  The southern of 
the two unnamed washes discharges into Carrizo Wash 2.4 miles upstream of the eastern unnamed 
wash and approximately 10 miles downstream of Tule Lake.  Site visits identified existing stream 
locations and access road crossings.  Refer to Exhibit A for an existing conditions drainage map. 
 
All basins have similar drainage patterns.  Runoff sheet flows across the ground surface until it 
encounters rivulets which then discharge into larger streams which ultimately discharge into Tule 
Creek or Carrizo Wash.  Precipitation that falls on typical access roads sheet flows off the side of the 
roads where it is either collected in swales running parallel to the road or continues to sheet flow 
across the natural terrain.  Swales carry runoff to streams crossing the access road, where they are 
then conveyed to major drainage features.   
 
There are no major improvements to the drainage features within the basin.  However, a number of 
culverts have been installed on portions of the Tule Creek Basin to facilitate the construction of 
access roads across the smaller drainage features.  An unnamed tributary to Tule Creek along the 
northeastern edge of the Tule Creek Basin crosses a number of public and private roads via culverts 
just east of the landing strip.  Several access roads utilize a depressed on grade type crossing, where 
flows are conveyed across the top of the road, rather than constructing culverts to carry flows under 
the road. 
 
3.2 PROPOSED DRAINAGE PATTERNS 
 
Proposed Project improvements will mimic existing drainage patterns and will minimize redirection 
of any flows.  Improvements include graded pads, access roads, and utility lines, and constructed 
crossings at each drainage feature.   
 
Tule Creek Basin has an access road running east-west between Ribbonwood Road and McCain 
Valley Road which will cross approximately six drainages, two of which are larger streams.  
Drainage of access roads will be completed by brow ditches/swales parallel to proposed roads, which 
will convey flows to existing surface drainage features. Project development within the southern 
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unnamed wash basin does not propose any crossing of existing surface drainage features.  Access 
roads located within the eastern unnamed wash basin will cross approximately nine drainages, one of 
which is the main drainage channel for the basin.   
 
Precipitation falling on the turbine pads will sheet flow off the proposed features and finished 
surfaces to brow ditches/swales that will collect runoff.  Runoff will then be directed to the existing 
natural surface drainage features, with flow patterns intended to mimic existing conditions. 
 
Proposed electrical collector lines will be located mainly in the northeastern corner of the Project.  
Any impacts on drainage patterns from collector lines will only be prevalent during construction.  
Once the collector lines are either hung or buried the surrounding vegetation and grades will be 
restored to existing conditions to the greatest extent practicable.  Proposed drainage patterns are 
illustrated on Exhibit B. 
 
A complete discussion of the Project drainage is completed in the report CEQA Drainage Study, 
dated September 2010, published under a separate cover by HDR. 
 
3.3 HYDROMODIFICATION 
 
Based on the County of San Diego Major Storm Water Management Plan form this Project is 
required to complete a Hydromodification Plan (HMP).  However, discussions with the County of 
San Diego Department of Public Works concluded the Project is outside of the Phase I NPDES 
permit jurisdiction and as such will not be required to complete a hydromodification analysis for the 
County.  General Construction Permit post-construction BMPs are intended to address 
hydromodification for areas outside of Phase I and Phase II NPDES permits, which will apply to the 
Project.  These post-construction BMP requirements will go into effect September 2012, and are 
expected to evolve over the upcoming implementation period.  As the criteria currently stand, the 
Project will be required to complete a Water Balance Calculator summary to identify increases in 
flows of concern.  Mitigation measures are included in the Water Balance Calculator and will be used 
to address any impacts from Project development on the watersheds.  Given the preliminary level of 
planning and the undetermined direction of the General Construction Permit post-construction 
BMPs, Project design will account for these requirements throughout the planning and permitting 
process.  Revisions to the SWMP during final engineering will clearly identify any needed mitigation 
features for the Project. 
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4.0 SITE DESIGN BMPS 
 
LID and site design strategies outlined in the County of San Diego Storm Water Management Plan 
Form are presented below.  Site design BMPs listed below are all those listed on the County of San 
Diego Storm Water Management Plan Form, however some may not apply given the limited amount 
of development proposed.  Since the Project is in the preliminary stages of planning, site design 
BMPs could change as planning progresses. 
 

1. Conserve natural areas, soils, and vegetation 

 Preserve well draining soils (Type A or B); 
 Preserve significant trees; 
 Preserve critical (or problematic) areas such as floodplains, steep slopes, wetlands, 

and areas with erosive or unstable soils. 

2. Minimize disturbance to natural drainages 

 Set-back development envelope from drainages; 
 Restrict heavy construction equipment access to planned green/open space areas. 

3. Minimize and disconnect impervious surfaces (see 5) 

 Clustered lot design; 
 Items checked in 5. 

4. Minimize soil compaction 

 Restrict heavy construction equipment access to planned green/open space areas; 
 Re-till soils compacted by construction vehicles/equipment; 
 Collect and re-use upper soil layers of development site containing organic materials. 

5. Drain runoff from impervious surfaces to pervious areas 

 LID Street and Road Design 
 Curb-cuts to landscaping; 
 Rural swales; 
 Concave median; 
 Cul-de-sac landscaping design. 

 LID parking lot design 
 Permeable pavements; 
 Curb cuts to landscaping. 

 LID driveway, sidewalk design 
 Permeable pavements; 
 Pitch pavements toward landscaping. 

 LID building design 
 Cisterns and rain barrels; 
 Downspout to swale; 
 Vegetated roofs. 
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 LID landscaping design 
 Soil amendments; 
 Reuse of native soils; 
 Smart irrigation systems; 
 Street trees. 

6. Minimize erosion from slopes 

 Disturb existing slopes only when necessary; 
 Minimize cut and fill areas to reduce slope lengths 
 Incorporate retaining walls to reduce steepness of slopes or to shorten slopes; 
 Provide benches or terraces on high cut and fill slopes to reduce concentration of 

flows; 
 Rounding and shaping slopes to reduce concentrated flow; 
 Collect concentrated flows in stabilized drains and channels. 

 
Project development will implement all of number 1, all soils, trees, and critical areas will be 
conserved during development to the maximum extent practicable.   
 
Disturbance to natural drainages will be limited by restriction of heavy construction equipment 
access to planned green/open space areas.  All heavy equipment will be limited to roads, pads, or 
construction right of way.   
 
Minimized and disconnected impervious surfaces will be facilitated by LID design features.  
Proposed streets will not have gutters and will drain directly to parallel rural swales.  Road surfaces 
will also be constructed of a permeable gravel material.  Parking lots will be constructed similarly to 
streets, draining directly to surrounding landscaping or rural swales.  All parking lot surfaces will be 
constructed of permeable gravel type materials.  All sidewalks and driveways will be constructed in a 
similar manner.   
 
Building design impacts will be mitigated by drainage of all runoff from proposed structures into 
surrounding vegetated swales.  Landscaping will reuse existing native soils to the maximum extent 
practicable.   
 
Soil compaction will be minimized by limiting heavy equipment access to designed roads, pads, and 
construction right of way.  There should be no heavy equipment use outside of the disturbed areas. 
 
Erosion from slopes will be minimized by limiting the amount of disturbance to existing slopes, 
minimized cut and fill areas thereby reducing slope lengths, providing benches on high cut and fill 
slopes to reduce concentration of flows, and collections of flows in stabilized drains and channels.  
Road and pad grading aims to limit elevation differences between proposed and existing grades, 
which will limit cut and fill heights.  Any of the cut or fill slopes that are higher than 30-feet will 
incorporate benches to break up flow concentrations.  Swales and brow ditches will be provided at 
the bottom of slopes to limit erosion at the bottom of slopes. 
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Project development aims to maintain the existing natural flow patterns as much as possible and 
includes limited impervious areas.  Limited impervious areas will drain immediately to permeable or 
vegetated pads or drainage features, eliminating any directly connected impervious areas. 
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5.0 SOURCE CONTROL BMPS 
 
Source control BMPs outlined in the County of San Diego SWMP form is discussed below.  Given 
the preliminary stage of Project development the following source control BMPs are recommended 
and will be updated during planning to better reflect utilized source control BMPs.  Based on the 
limited amount of structural development a number of the source control BMPs do not apply to the 
Project.  Site features with source control BMPs identified by the County of San Diego are: 
 

A. On-site storm drain inlets 
B. Interior floor drains and elevator shaft sump pumps 
C. Interior parking garages 
D1. Need for future indoor and structural pest control 
D2. Landscape/outdoor pesticide use 
E. Pools, spas, ponds, decorative fountains, and other water features 
F. Food service 
G. Refuse areas 
H. Industrial processes 
I. Outdoor storage of equipment or materials 
J. Vehicle and equipment cleaning 
K. Vehicle/Equipment repair and maintenance 
L. Fuel dispensing areas 
M. Loading docks 
N. Fire sprinkler test water 
O. Miscellaneous drain or wash water 

 Boiler drain lines; 
 Condensate drain lines; 
 Rooftop equipment; 
 Drainage sumps; 
 Roofing, gutters, and trim 

P. Plazas, sidewalks, and parking lots 
 
Current project planning will require source control BMPs for interior floor drains, need for future 
indoor and structural pest control, landscape/outdoor pesticide use, refuse areas, roofing, gutters, and 
trim, and sidewalks, and parking lots. 
 
Interior floor drains will be constructed to connect directly to the sanitary sewer for the structure.  
There will be inspection of the interior drains performed frequently to ensure there is no clogging and 
no potential for runoff from drain overflow. 
 
Pest control BMPs will include building design features which discourage entry of pests.  Integrated 
pest management information will also be provided to the owners and operators of the facility to 
ensure proper pest management.  Outdoor pesticide use BMPs will consist of preservation of existing 
native trees, shrubs, and ground cover to the maximum extent practicable.  Landscaping will likely 
not require irrigation, but any minimal irrigation will aim to minimize runoff, promote surface 
infiltration, and limit the amount of fertilizer and pesticide treated areas serviced which could 
contribute to runoff.  Plants selected for landscaping will be appropriate for the desired land use; 
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such as, saturated conditions for any low lying sump areas and dry for any high areas.  All 
landscaping will consider pest resistant plants that are appropriate for the site soils, slopes, climate, 
sun, wind, rain, land use, air movement, ecological consistency, and plant interactions. 
 
Refuse areas will be located inside of the operation and maintenance facilities and will be located 
such that no precipitation comes in contact with refuse.  All trash disposed of onsite will be located at 
the operation and maintenance facility, with trash generated at any remote turbine locations 
immediately removed by the active work crew.  In addition, all trash receptacles at the operation and 
maintenance facility will include signage prohibiting disposal of hazardous materials. 
 
Roofing, gutters, and trip will not be constructed of materials that will leach pollutants into 
stormwater runoff, typically copper. 
 
Sidewalks and parking lots will mainly be constructed of permeable gravel materials.  There 
potentially could be short distances of concrete sidewalk; however, these will drain immediately to 
surrounding permeable areas.  Due to the gravel construction of the majority of parking lots and 
sidewalks, sweeping will not be feasible. 
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6.0 TREATMENT CONTROL BMPS 
 
Discussions with the County of San Diego identified that Project development would not require 
treatment BMPs, based on the County guidelines, since the Project was located outside of Phase I 
and Phase II NPDES permits and the Project did not contribute flows to a Municipal Separate Storm 
Sewer System (MS4).  However, based on the Project location, General Construction Permit post-
construction BMPs will be required.  General Construction Permit post-construction BMPs are 
intended to reduce the impacts from project development on existing natural drainages. These 
impacts are typically increased channel erosion or deposition resulting from changes in runoff 
patterns from the Project site, also known as hydromodification.  It has been found that the flows that 
actually cause the most impact to existing drainages are associated with the high frequency lower 
volume storms, which is the focus of the General Construction Permit.  Project impacts are quantified 
in the General Construction Permit by a Water Balance Calculator, which identifies the changes in 
Project runoff and allows for mitigation of these impacts through numerous LID and local detention 
features.  Water Balance Calculator analysis gives mitigation credit to the following Project features: 
 

 Porous pavement, 
 Tree planting, 
 Downspout disconnection, 
 Impervious area disconnection, 
 Green roof  
 Vegetated swales,  
 Rain barrels/cisterns, and 
 Soil quality. 

 
Project development proposes to use vegetated swales, downspout disconnection, and potentially 
several detention basins for the operation and maintenance area and/or substation areas.  
Additionally, all impervious areas will be disconnected and will be drained via natural features.  A 
comparison of these features with the County of San Diego SUSMP requirements was completed in 
order to better identify mitigation benefits.  Table 3 contains Table 2-3: Treatment Control Selection 
Matrix, from the County of San Diego SUSMP. 
 
There are no primary pollutants of concern for the Project, and the Project will not contribute 
pollutants to a 303 (d) listed water body. With no primary pollutants of concern, the County of San 
Diego SUSMP requires the Project to focus on the secondary pollutants of concern.  Secondary 
pollutants of concern are trash and oil and grease; which represent course sediment and trash as well 
as pollutants that tend to associate with fine particles during treatment.  Table 5 identifies settling 
basins and LID bioretention facilities as having high removal efficiencies for all pollutants of 
concern.  Based on this, the selection of swales/brow ditches and detention basins for General 
Construction Permit post-construction BMP requirements, also meets the intent of the County of San 
Diego SUSMP. 
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Table 3. Groups of Pollutants and Relative Effectiveness of Treatment Facilities 

Pollutant of 
Concern 

Bioretention 
Facilities 

(LID) 

Settling 
Basins 

(Dry 
Ponds) 

Wet 
Ponds 

and 
Wetlands 

Infiltration 
Facilities or 
Practices 

(LID) 
Media 
Filters 

High-rate 
Biofilters 

High-rate 
Media 
Filters 

Trash Rack & 
Hydro-

dynamic 
Devices 

Course Sediment and 
Trash 

High High High High High High High High 

Pollutants that tend to 
associate with fine 
particles during 
treatment 

High High High High High Medium Medium Low 

Pollutants that tend to 
be dissolved following 
treatment 

Medium Low Medium High Low Low Low Low 

 
 
Further design of these post-construction BMPs will be required during final Project engineering.  As 
the planning process progresses more detail will be available as to the opportunities and locations for 
these features. Exhibit C includes a BMP Map which defines potential locations for treatment BMPs 
as well as typical site design and source control BMPs.  The BMP Map is only intended to be 
representative of potential or typical BMP locations and is not intended to exclude additional 
locations of features.  Additional CASQA BMP information is located in Appendix E. 
 
Responsible parties for the capital costs associated with construction of the treatment control BMPs 
are presented in Table 4.   
 

Table 4.  Treatment Control BMP Capital Cost Responsible Party 

Treatment Control BMP Responsible Party 
Detention Basins Iberdrola Renewables 
Swales/Brow Ditches Iberdrola Renewables 
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7.0 STORM WATER BMP MAINTENANCE 
 
In accordance with Section 5 of the County of San Diego SUSMP the Project BMPs will be 
classified as First Category.  BMPs will largely “maintain themselves” via the natural process of 
vegetation growth cycles.  Vegetated swales/natural drainages and open spaces for impervious area 
disconnection will be seeded with local naturally occurring plant types, which will be allowed to 
grow naturally in these facilities.  Permeable paving surfaces will be maintained by Iberdrola to 
provide uniform access roads.  Any erosion issues associated with the unvegetated drive surface will 
be immediately addressed to limit any sediment discharge from the site.  Table 5 defines the 
anticipated BMP responsible parties.   
 

Table 5. BMP Maintenance Responsibility 

Treatment Control BMP Responsible Party 
Detention Basins Iberdrola Renewables 
Swales/Brow Ditches Iberdrola Renewables 

 
 
All operation and maintenance required by these BMPs will be the responsibility of Iberdrola.  More 
specific operation and maintenance of the BMPs will be established during final Project design and 
discussed in a Maintenance Plan report.
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8.0 CONCLUSION 
 
Based on the currently applicable water quality requirements, an analysis of the potential impacts 
was completed for the Tule Wind Project in support of a MUP submittal to the County of San Diego.  
This analysis determined that the Project would have low potential for water quality impacts to the 
surrounding water bodies.  Minimal impervious area increases are proposed with Project disturbance 
placement intended to limit the impacts to surrounding water bodies.  Based on the minimal level of 
impervious surfaces proposed as part of the project and implementation of applicable site design 
BMPs, source control BMPs, LID features, and storm water BMP maintenance, the project will not 
substantially degrade water quality.  Mitigation measures are implemented to the maximum extent 
practicable to address the limited numbers of potential impacts.  Operation and maintenance of the 
BMPs should be minimal, due to their natural operation conditions, with responsibility for these 
features performance over the life of the Project being the developers.
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APPENDIX A 
Preliminary Project Details 

Typical Turbine Schematic 
Typical Turbine Site 

Typical Access Road Sections 
Typical Substation Facility 

Typical Operation and Maintenance Facility Site 
Typical Operation and Maintenance Facility Elevations 

Typical Collector Line Power Pole 
Typical Buried Collector Line 
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Iberdrola| Tule Wind Project | Applicant’s Environmental Document

Typical Operations and Maintenance Facility Site
FIGURE 2.0-9a

Source: Iberdrola, 2009 | G:/Projects\IberdrolaRenew_424914\TuleWindEnergy_115965\14_00_GIS_MODELS\14_02_Graphics\14_02_01_docs\Ltr_Landscp_master.ai| Last Updated : 12-24-2009



 

Iberdrola| Tule Wind Project | Applicant’s Environmental Document

Typical Operations and Maintenance Facility Elevations
FIGURE 2.0-9b

Source: Iberdrola, 2009 | G:/Projects\IberdrolaRenew_424914\TuleWindEnergy_115965\14_00_GIS_MODELS\14_02_Graphics\14_02_01_docs\Ltr_Landscp_master.ai| Last Updated : 12-24-2009
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APPENDIX B 
County of San Diego Stormwater 

Intake Form for Development Projects 
 

County of San Diego Stormwater Intake Form for Development Projects 
 



 
 
 
 
 

This form must be completed in its entirety and accompany applications for any of the discretionary or ministerial permits and approvals 
referenced in Sections 67.803(c)(1) and 67.803(c)(2) of the County of San Diego Watershed Protection, Stormwater Management and 
Discharge Control Ordinance (WPO). 

STEP 1:  IDENTIFY RELEVANT PROJECT INFORMATION 
Applicant Name: Contact Information: 

Project Address: APN(s):  Permit Application #: 

STEP 2:  DETERMINE PRIORITY DEVELOPMENT PROJECT STATUS 

WPO Section 67.802(w) defines the criteria for determining whether your project is considered a Priority Development Project (PDP). If 
you answer “Yes” to any of the questions below, your project is a PDP subject to review and approval of a Major Stormwater 
Management Plan (SWMP). If you answer “No” to all of the questions below, your project is subject to review and approval of a Minor 
SWMP. 
1. Residential subdivision of 10 or more dwelling units (Single-family, Multi-family, Condo, or Apartment Complex) ...... Yes    No 
2.  Commercial development that includes development of land area greater than one (1) acre ..................................... Yes    No 
3. Industrial development greater than one (1) acre ......................................................................................................... Yes    No 
4. Automotive repair shop ................................................................................................................................................. Yes    No 
5. Restaurant or restaurant facilities with an area of development of 5,000 square feet or greater .................................. Yes    No 
6. On a steep hillside (>25% natural slope) AND proposes 5,000 square feet of impervious surface or more, or includes  
grading of any natural slope >25% (1) ................................................................................................................................ Yes    No 
7. Located within 200 feet of an Environmentally Sensitive Area AND creates 2,500 square feet or more of impervious  
surface or increases the area of imperviousness of a site to more than 10% of its naturally occurring condition (1) (2) ...... Yes    No 
8. A parking lot that is 5,000 square feet or greater OR proposes at least 15 new parking stalls ..................................... Yes    No 
9. Streets or roads that create a new paved surface that is 5,000 square feet or greater................................................. Yes    No 
10. Retail gasoline outlet................................................................................................................................................... Yes    No 
(1)  In lieu of a Major SWMP, Ministerial Permit Applications for residential dwellings/additions on an existing legal lot answering “Yes” may be able to utilize the Minor 
Stormwater Management Plan upon approval of a county official.  Please note that upon further analysis, staff may determine that a Major SWMP will be required.   
(2) A County technician will assist you in determining whether your project is located within 200 feet of an Environmentally Sensitive Area. 

If you answered “Yes” to any of the questions, please complete a Major SWMP for your project.  
Instructions and an example of the form can be downloaded from http://www.co.san-diego.ca.us/dpw/watersheds/land_dev/susmp.html 

If you answered “NO” to all of the questions above, please complete a Minor SWMP for your project.  
Instructions and an example of the form can be downloaded from http://www.sdcounty.ca.gov/dplu/docs/LUEG-SW.pdf 
 

STEP 3:  SIGN AND DATE THE CERTIFICATION 

APPLICANT CERTIFICATION:  I have read and understand that the County of San Diego has adopted minimum requirements 
for managing urban runoff, including stormwater, from construction and land development activities.  I certify that this intake form 
has been completed to the best of my ability and accurately reflects the project being proposed.  I also understand that non-
compliance with the County's WPO and Grading Ordinance may result in enforcement by the County, including fines, cease and 
desist orders, or other actions.  
Applicant : Date: 

 

County of San Diego 
S T O R M W A T E R  I N T A K E  F O R M  F O R  
D E V E L O P M E N T  P R O J E C T S  

bswift
Oval

bswift
Oval

bswift
Oval

bswift
Oval

bswift
Oval

bswift
Oval

bswift
Oval

bswift
Oval

bswift
Oval

bswift
Oval
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APPENDIX C  
County of San Diego Storm Water Management Plan for Priority 

Projects (Major SWMP) Form 
 

County of San Diego Major SWMP Form 
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Major Stormwater Management Plan 
(Major SWMP) 

For 
Tule Wind Project 
MUP 3300-09-019 

 
Preparation/Revision Date: September 2010 

 
 
 
 
 
 

 
Prepared for: 

 
Iberdrola Renewables, Inc. 

1125 Northwest Couch, Suite 700 
Portland, OR 97209 

 
 

 
 
 

Prepared by: 
 

Brinton Swift, P.E. 
HDR Engineering 

8690 Balboa Avenue, Suite 200 
San Diego, CA 92123 

Telephone: 858-712-8335 

 
 
The selection, sizing, and preliminary design of stormwater treatment and other control measures in 
this plan have been prepared under the direction of the following Registered Civil Engineer and meet 
the requirements of Regional Water Quality Control Board Order R9-2007-0001 and subsequent 
amendments. 
 

 

 

 
_______________________________    _____________ 
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Name, RCE #                                                                        Date 
The Major Stormwater Management Plan (Major SWMP) must be completed in its entirety 
and accompany applications to the County for a permit or approval associated with certain 
types of development projects.  To determine whether your project is required to submit a 
Major or Minor SWMP, please reference the County’s Stormwater Intake Form for 
Development Projects. 
 
Project Name: Tule Wind Project 
Project Location:  
Permit Number (Land Development Projects): MUP 3300-09-019 
Work Authorization Number (CIP only):  
Applicant: Iberdrola Renewables, Inc. 
Applicant’s Address: Portland,OR 
Plan Prepared By (Leave blank if same as 
applicant): 

HDR Engineering 
 

Preparer’s Address: San Diego, CA 
Date: May, 2010 
 
The County of San Diego Watershed Protection, Storm Water Management, and Discharge 
Control Ordinance (WPO) (Ordinance No. 9926) requires all applications for a permit or 
approval associated with a Land Disturbance Activity to be accompanied by a Storm Water 
Management Plan (SWMP) (section 67.806.b). The purpose of the SWMP is to describe how 
the project will minimize the short and long-term impacts on receiving water quality. 
Projects that meet the criteria for a priority development project are required to prepare a 
Major SWMP.  
 
Since the SWMP is a living document, revisions may be necessary during various stages of 
approval by the County. Please provide the approval information requested below. 
 

Project Stages 
Does the SWMP 
need revisions? If YES, Provide 

Revision Date 
YES NO 

    
    
    

 
 
Instructions for a Major SWMP can be downloaded at 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmp.html 
 
 
Completion of the following checklists and attachments will fulfill the requirements of a 
Major SWMP for the project listed above. 
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STEP 1 
PRIORITY DEVELOPMENT PROJECT DETERMINATION  
 
TABLE 1: IS THE PROJECT IN ANY OF THESE CATEGORIES? 

 
Yes  
  

No 
 A 

Housing subdivisions of 10 or more dwelling units. Examples: single-family 
homes, multi-family homes, condominiums, and apartments.

Yes  
  

No 
 B 

Commercial—greater than one acre. Any development other than heavy industry or 
residential. Examples: hospitals; laboratories and other medical facilities; educational 
institutions; recreational facilities; municipal facilities; commercial nurseries; multi-
apartment buildings; car wash facilities; mini-malls and other business complexes; 
shopping malls; hotels; office buildings; public warehouses; automotive dealerships; 
airfields; and other light industrial facilities. 

Yes  
  

No 
 C 

Heavy industry—greater than one acre. Examples: manufacturing plants, food 
processing plants, metal working facilities, printing plants, and fleet storage areas (bus, 
truck, etc.). 

Yes  
  

No 
 D Automotive repair shops. A facility categorized in any one of Standard Industrial 

Classification (SIC) codes 5013, 5014, 5541, 7532-7534, or 7536-7539. 

Yes  
  

No 
 E 

Restaurants. Any facility that sells prepared foods and drinks for consumption, 
including stationary lunch counters and refreshment stands selling prepared foods and 
drinks for immediate consumption (SIC code 5812), where the land area for development is 
greater than 5,000 square feet. Restaurants where land development is less than 5,000 
square feet shall meet all SUSMP requirements except for structural treatment BMP and 
numeric sizing criteria requirements and hydromodification requirements. 

Yes  
 

No 
 F 

Hillside development greater than 5,000 square feet. Any development that 
creates 5,000 square feet of impervious surface and is located in an area with known 
erosive soil conditions, where the development will grade on any natural slope that is 
twenty-five percent or greater. 

Yes  
  

No 
 G 

Environmentally Sensitive Areas (ESAs). All development located within or  
directly adjacent to or discharging directly to an ESA (where discharges from the 
development or redevelopment will enter receiving waters within the ESA), which either 
creates 2,500 square feet of impervious surface on a proposed project site or increases the 
area of imperviousness of a proposed project site to 10% or more of its naturally occurring 
condition. “Directly adjacent” means situated within 200 feet of the ESA. “Discharging 
directly to” means outflow from a drainage conveyance system that is composed entirely of 
flows from the subject development or redevelopment site, and not commingled with flows 
from adjacent lands. 

Yes  
  

No 
 H Parking lots 5,000 square feet or more or with 15 or more parking spaces and 

potentially exposed to urban runoff. 

Yes  
  

No 
 I 

Street, roads, highways, and freeways. Any paved surface that is 5,000 square feet 
or greater used for the transportation of automobiles, trucks, motorcycles, and other 
vehicles. 

Yes  
  

No 
 J Retail Gasoline Outlets (RGOs) that are: (a) 5,000 square feet or more or (b) a 

projected Average Daily Traffic (ADT) of 100 or more vehicles per day. 
 
To use the table, review each definition A through K. If any of the definitions match, the 
project is a Priority Development Project. Note some thresholds are defined by square 
footage of impervious area created; others by the total area of the development.  Please see special 
requirements for previously developed sites and project exemptions on page 6 of the County 
SUSMP.
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STEP 2 

PROJECT STORMWATER QUALITY DETERMINATION 
 
Total Project Site Area ___1,982_______ (Acres)  

Estimated amount of disturbed acreage: ____127____ (Acres) 
(If >1 acre, you must also provide a WDID number from the SWRCB)  WDID:  ________ 

 
Complete A through C and the calculations below to determine the amount of impervious 
surface on your project before and after construction. 

A. Total size of project site: ___77_______ (Acres) 

B. Total impervious area (including roof tops) before construction ___0__ (Acres or 
ft2) 

C. Total impervious area (including roof tops) after construction ___0.54____(Acres) 

Calculate percent impervious before construction: B/A = ___0_____% 
Calculate percent impervious after construction: C/A = ____0.7____% 
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Please provide detailed descriptions regarding the following questions: 
 
TABLE 2: PROJECT SPECIFIC STORMWATER ANALYSIS 
 
1. Please provide a brief description of the project. 
The Tule Wind Project is a large project that proposes to develop a wind turbine “farm," for 
power generation, in the County of San Diego in the State of California.  Portions of the 
project discussed in this report are limited to areas within private properties within the 
County of San Diego.  A majority of the overall project will be developed on Bureau of Land 
Management (BLM) Federal land, outside the County of San Diego Planning Department 
jurisdiction.  Project development proposed on County of San Diego regulated lands is 
located just north of Interstate 8 off Ribbonwood Road, approximately two and half miles 
northeast of the community of Boulevard, California.  Given the rural nature of the Project 
area, only the western side of the site is bounded by a physical feature, Ribbonwood Road.  
Proposed development will include the construction of electrical generating wind turbines, 
access roads, power transmission lines, maintenance facilities, and all the associated 
additional appurtenances.  See Tule Wind Project Storm Water Management Plan for further 
discussion of Project. 
2. Describe the current and proposed zoning and land use designation. 
Project areas and surrounding areas are zoned general agricultural and general rural.  Existing 
land use and surrounding land use is in line with the zoning, consisting of agricultural uses, 
scattered residential, scattered commercial, and open space.  Future land use is envisioned to 
remain consistent with the existing zoning.  
 
3. Describe the pre-project and post-project topography of the project. (Show on Plan) 
Pre-project topography consists of steep mountainous areas with deep gullies and valleys, 
which convey stormwater runoff to flatter offsite areas.  Existing slopes are primarily less 
than 15%, however, Project areas to include some slopes over 50%.  Post-project 
topography will closely match pre-project topography. Access roads will be graded to match 
existing contours and transmission lines will not impact existing contours.  Wind turbine 
pads, maintenance facility pads, and transformer sub-station pads will be the only areas 
graded flatter than existing slopes.  These facilities have small localized footprints. 
 
4. Describe the soil classification, permeability, erodibility, and depth to groundwater for 

LID and Treatment BMP consideration. (Show on Plan)  If infiltration BMPs are 
proposed, a Geotechnical Engineer must certify infiltration BMPs in Attachment E. 

All soil types A, B, C, and D are present on the Project.  A majority of the site is vegetated 
with low level ground cover and low level bushes which stabilize the soil.  Higher elevation 
portions of the Project consist of large rock formations.  Existing wells in the vicinity of 
Rough Acres Ranch have the minimum observed depth to groundwater of 11-30 feet.  In 
the event infiltrations BMPs are selected, further review of either existing or planned 
geotechnical studies will be completed to determine performance characteristics. 
 
5. Describe if contaminated or hazardous soils are within the project area. (Show on Plan)
Based on the California Environmental Protection Agency identification program the 
McCain Valley Adult Conservation Camp located at 2550 McCain Valley Road is identified 
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as containing a Leaking Underground Storage Tank (LUST).  Storage tank contents were 
historically diesel.  Contamination is listed as potential aquifer and generates hazardous 
waste.  Contaminated soil is likely very small and is below the ground surface, isolated from 
contact with surface water runoff. 
 
6. Describe the existing site drainage and natural hydrologic features. (Show on Plan). 
Project areas are drained by three major drainage basins: 

 Tule Creek Basin – 18,250 acres 
 Southern Unnamed Wash Basin  – 485 acres 
 Eastern Unnamed Wash Basin – 734 acres 

Tule Creek drains the majority of the Project site to the southeast into Tule Lake.  Tule Lake 
empties into Carrizo Wash, which ultimately discharges into the Salton Sea.  Two small 
northwestern portions of the Project site are drained by two unnamed tributaries to Carrizo 
Wash.  The southern of the two unnamed washes discharges into Carrizo Wash 2.4 miles 
upstream of the eastern unnamed wash and approximately 10 miles downstream of Tule 
Lake.  All basins have similar drainage patterns.  Runoff sheet flows across the ground 
surface until it encounters rivulets which then discharge into larger streams which ultimately 
discharge into Tule Creek or Carrizo Wash.  Precipitation that falls on existing access roads 
sheet flows off the side of the roads where it is either collected in swales running parallel to 
the road or continues to sheet flow across the natural terrain.  Swales carry runoff to streams 
crossing the access road, where they are then conveyed to major drainage features.   
There are no major improvements to the drainage features within the basin.  However, a 
number of culverts have been installed on portions of the Tule Creek Basin to facilitate the 
construction of access roads across the smaller drainage features.  An unnamed tributary to 
Tule Creek along the northeastern edge of the Tule Creek Basin crosses a number of public 
and private roads via culverts just east of the landing strip.  Several access roads utilize a 
depressed on grade type crossing, where flows are conveyed across the top of the road, 
rather than constructing culverts to carry flows under the road. 
 
7. Describe site features and conditions that constrain, or provide opportunities for 

stormwater control, such as LID features. 
Project development proposed little paved surfaces or impermeable site features.  Any 
impervious area will drain to a surrounding impervious area prior to discharging into existing 
natural facilities.  This provides an excellent opportunity for vegetated swales or buffers 
around all impervious features.  There is also the opportunity to construct extended 
detention basins for the larger graded pads to address runoff rates and water quality.  Some 
areas of the Project are located over soil type C and soil type D which makes natural 
infiltration options more difficult.  Extensive rock outcropping throughout the Project could 
make extensive grading required for numerous detention facilities undesirable.  Overall there 
will be excellent opportunities for use of vegetated swales and buffers to create impervious 
area disconnection and runoff treatment. 
 
8. Is this project within the environmentally sensitive areas as defined on the maps in 

Appendix A of the County of San Diego Standard Urban Storm Water Mitigation Plan for 
Land Development and Public Improvement Projects? 

Yes No 
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9. Is this an emergency project? 
Yes No 

 
 
 
 
 
CHANNELS & DRAINAGES 
Complete the following checklist to determine if the project includes work in channels.   
 
TABLE 3: PROJECT SPECIFIC STORMWATER ANALYSIS 
 
No. CRITERIA YES NO N/A COMMENTS 
1. Will the project include work in channels? 

X   
If YES go to 2 
If NO go to 13. 

2. Will the project increase velocity or 
volume of downstream flow? 

 X  
If YES go to  6. 

3. Will the project discharge to unlined 
channels? 

X   
If YES go to. 6. 

4. Will the project increase potential 
sediment load of downstream flow? 

  X 
If YES go to  6. 

5. Will the project encroach, cross, realign, 
or cause other hydraulic changes to a 
stream that may affect downstream 
channel stability? 

  X 

If YES go to  8. 

6. Review channel lining materials and 
design for stream bank erosion. 

  X 
Continue to  7. 

7. Consider channel erosion control measures 
within the project limits as well as 
downstream. Consider scour velocity. 

X   
Continue to  8. 

8. Include, where appropriate, energy 
dissipation devices at culverts. 

X   
Continue to  9. 

9. Ensure all transitions between culvert 
outlets/headwalls/wingwalls and channels 
are smooth to reduce turbulence and scour. 

X   
Continue to  10. 

10. Include, if appropriate, detention facilities 
to reduce peak discharges. 

X   
Continue to  11. 

 
11. 

“Hardening“ natural downstream areas to 
prevent erosion is not an acceptable 
technique for protecting channel slopes, 
unless pre-development conditions are 
determined to be so erosive that hardening 
would be required even in the absence of 
the proposed development. 

  X 

Continue to  12. 

12. Provide other design principles that are 
comparable and equally effective. 

  X 
Continue to  13. 
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No. CRITERIA YES NO N/A COMMENTS 
13. End     
 
TEMPORARY CONSTRUCTION BMPS 
Please check the construction BMPs that may be implemented during construction of the 
project. The applicant will be responsible for the placement and maintenance of the BMPs 
incorporated into the final project design.   
 
 Silt Fence  Desilting Basin  

 Fiber Rolls  Gravel Bag Berm 

� Street Sweeping and Vacuuming  Sandbag Barrier  

� Storm Drain Inlet Protection  Material Delivery and Storage  

 Stockpile Management  Spill Prevention and Control  

     Solid Waste Management  Concrete Waste Management  

     Stabilized Construction Entrance/Exit  Water Conservation Practices 

� Dewatering Operations � Paving and Grinding Operations 

     Vehicle and Equipment Maintenance  

      Any minor slopes created incidental to construction and not subject to a major or 
minor grading permit shall be protected by covering with plastic or tarp prior to a rain 
event, and shall have vegetative cover reestablished within 180 days of completion of the 
slope and prior to final building approval. 
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EXCEPTIONAL THREAT TO WATER QUALITY DETERMINATION 

Complete the checklist below to determine if a proposed project will pose an “exceptional 
threat to water quality,” and therefore require Advanced Treatment Best Management 
Practices during the construction phase. 
 
TABLE 4: EXCEPTIONAL THREAT TO WATER QUALITY DETERMINATION 
 

No. CRITERIA YES NO INFORMATION
1. Is all or part of the proposed project site within 200 feet of waters 

named on the Clean Water Act (CWA) Section 303(d) list of Water 
Quality Limited Segments as impaired for sedimentation and/or 
turbidity? Current 303d list may be obtained from the following site: 
http://www.swrcb.ca.gov/tmdl/docs/303dlists2006/approved/r9_06_303d_reqtmdls.
pdf 
  
 

 

X 

If YES, continue to 
2. 
If NO, go to 5. 

2. Will the project disturb more than 5 acres, including all phases of the 
development? 

  If YES, continue to 
3. 
If NO, go to 5. 

3. Will the project disturb slopes that are steeper than 4:1 (horizontal: 
vertical) with at least 10 feet of relief, and that drain toward the 303(d) 
listed receiving water for sedimentation and/or turbidity? 

  If YES, continue to 
4. 
If NO, go to 5. 

4. Will the project disturb soils with a predominance of USDA-NRCS 
Erosion factors kf greater than or equal to 0.4? 

  If YES, continue to 
6. 
If NO, go to 5. 

5. Project is not required to use Advanced Treatment BMPs.   Document for 
Project Files by 
referencing this 
checklist. 

6. Project poses an “exceptional threat to water quality” and is required to 
use Advanced Treatment BMPs. 

  Advanced 
Treatment BMPs 
must be consistent 
with WPO section 
67.811(b)(20)(D) 
performance criteria 

 
Exemption potentially available for projects that require advanced treatment: Project 
proponent may perform a Revised Universal Soil Loss Equation, Version 2 (RUSLE 2), 
Modified Universal Soil Loss Equation (MUSLE), or similar analysis that shows to the 
County official’s satisfaction that advanced treatment is not required 
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STEP 3 
HYDROMODIFICATION DETERMINATION 
The following questions provide a guide to collecting information relevant to 
hydromodification management issues. 
 
TABLE 5:  HYDROMODIFICATION DETERMINATION 
 
 QUESTIONS YES NO Information 
1. Will the proposed project disturb 50 or 

more acres of land? (Including all phases of 
development) 

X  
If YES, continue to 2. 
If NO, go to 6. 

2.  Would the project site discharge directly 
into channels that are concrete-lined or 
significantly hardened such as with rip-rap, 
sackcrete, etc, downstream to their outfall 
into bays or the ocean? 

 X 

If NO, continue to 3. 
If YES, go to 6. 

3. Would the project site discharge directly 
into underground storm drains discharging 
directly to bays or the ocean? 

 X 
If NO, continue to 4. 
If YES, go to 6. 

4. Would the project site discharge directly to 
a channel (lined or un-lined) and the 
combined impervious surfaces downstream 
from the project site to discharge at the 
ocean or bay are 70% or greater? 

 X 

If NO, continue to 5. 
If YES, go to 6. 

5. Project is required to manage 
hydromodification impacts. 

 X 

Hydromodification 
Management Required 
as described in Section 
67.812 b(4) of the 
WPO. 

6. Project is not required to manage 
hydromodification impacts. 

X  Hydromodification 
Exempt.  Keep on file.  

 
An exemption is potentially available for projects that are required (No. 5. in Table 5 
above) to manage hydromodification impacts: The project proponent may conduct an 
independent geomorphic study to determine the project’s full hydromodification impact.  
The study must incorporate sediment transport modeling across the range of 
geomorphically-significant flows and demonstrate to the County’s satisfaction that the 
project flows and sediment reductions will not detrimentally affect the receiving water to 
qualify for the exemption. 
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STEP 4 
POLLUTANTS OF CONCERN DETERMINATION 
 
WATERSHED 

Please check the watershed(s) for the project. 
� San Juan 901 � Santa Margarita 902 � San Luis Rey 903 � Carlsbad 904 
� San Dieguito 905 � Penasquitos 906 � San Diego 907 � Sweetwater 909 
� Otay 910 � Tijuana 911 � Whitewater 719 � Clark 720 
� West Salton 721   Anza Borrego 722 � Imperial 723  
 http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/index.shtml 
 
 
HYDROLOGIC SUB-AREA NAME AND NUMBER(S) 

Number Name 
722.71 Jacumba hydrologic sub area 

  

http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/index.shtml 
 
SURFACE WATERS that each project discharge point proposes to discharge to.  List the 
impairments identified in Table 7.  

SURFACE WATERS 
(river, creek, stream, etc.) 

 
Hydrologic 
Unit Basin 
Number 

Impairment(s) listed  [303(d) listed 
waters or waters with established 

TMDLs ] 

Distance to 
Project 

Tule Creek 722.71 None 0 mi 

Carrizo Creek 722.71 None 4.2 mi 

   
http://www.waterboards.ca.gov/water_issues/programs/tmdl/docs/303dlists2006/epa/r9_06_303d_reqtmdl
s.pdf 
 
GROUND WATERS 

Ground Waters 

 
Hydrologic 
Unit Basin 
Number M

U
N

 

A
G

R
 

IN
D

 

P
R

O
C

 

G
W

R
 

F
R

E
SH

 

P
O

W
 

R
E

C
1 

R
E

C
2 

B
IO

L
 

W
A

R
M

 

C
O

L
D

 

W
IL

D
 

R
A

R
E

 

SP
W

N
 

Anza-Borrego 722.00 X X X             

     
     
http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/index.shtml 
+ Excepted from Municipal ● Existing Beneficial Use   ○ Potential Beneficial Use 

PROJECT ANTICIPATED AND POTENTIAL POLLUTANTS 
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Using Table 6, identify pollutants that are anticipated to be generated from the proposed 
priority project categories.  Pollutants associated with any hazardous material sites that have 
been remediated or are not threatened by the proposed project are not considered a 
pollutant of concern.  
 
 
TABLE 6:  ANTICIPATED AND POTENTIAL POLLUTANTS GENERATED BY LAND 

USE TYPE 
 

 
 
 

 General Pollutant Categories 
PDP 

Categories Sediments Nutrients 
Heavy 
Metals 

Organic 
Compounds 

Trash & 
Debris 

Oxygen 
Demanding 
Substances 

Oil & 
Grease 

Bacteria 
& 

Viruses 
Pesticides 

Detached 
Residential 

Development 

X X   X X X X X 

Attached 
Residential 

Development 

X X   X P(1) P(2) P X 

Commercial 
Development 1 
acre or greater 

P(1) P(1)  P(2) X P(5) X P(3) P(5) 

Heavy industry 
/industrial 

development 

X  X X X X X   

Automotive 
Repair Shops 

  X X(4)(5) X  X   

Restaurants     X X X X  
Hillside 

Development  
>5,000 ft2 

X X   X X X  X 

Parking Lots P(1) P(1) X  X P(1) X  P(1) 

Retail Gasoline 
Outlets 

  X X X X X   

Streets, Highways 
& Freeways 

X P(1) X X(4) X P(5) X   

X = anticipated  
P = potential 
(1) A potential pollutant if landscaping exists on-site. 
(2) A potential pollutant if the project includes uncovered parking areas. 
(3) A potential pollutant if land use involves food or animal waste products. 
(4) Including petroleum hydrocarbons. 
(5) Including solvents. 
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PROJECT POLLUTANTS OF CONCERN SUMMARY TABLE 
 
Please summarize the identified project pollutant of concern by checking the appropriate 
boxes in the table below and list any surface water impairments identified.  Pollutants 
anticipated to be generated by the project, which are also causing impairment of receiving 
waters, shall be considered the primary pollutants of concern.  For projects where no 
primary pollutants of concern exist, those pollutants identified as anticipated shall be 
considered secondary pollutants of concern. 
 
 
TABLE 7: PROJECT POLLUTANTS OF CONCERN  
 

Pollutant Category 
Anticipated 

(X) 
Potential 

(P) 
Surface Water Impairments 

Sediments X X None 

Nutrients X X None 
Heavy Metals X X None 
Organic Compounds  X None 
Trash & Debris X  None 
Oxygen Demanding 
Substances X X None 

Oil & Grease X  None 
Bacteria & Viruses  X None 
Pesticides X X None 

 

 

 

 

 

 

 



 14 

STEP 5  
LID AND SITE DESIGN STRATEGIES 

Each numbered item below is a Low Impact Development (LID) requirement of the WPO.  
Please check the box(s) under each number that best describes the LID BMP(s) and Site 
Design Strategies selected for this project. 
 
TABLE 8: LID AND SITE DESIGN 
 
1.     Conserve natural Areas, Soils, and Vegetation 

  Preserve well draining soils (Type A or B) 
    Preserve Significant Trees 
    Preserve critical (or problematic) areas such as floodplains, steep slopes, wetlands,     

and areas with erosive or unstable soil conditions 
�  Other.  Description: 

2.      Minimize Disturbance to Natural Drainages 
�  Set-back development envelope from drainages 
  Restrict heavy construction equipment access to planned green/open  
space areas 
�  Other.  Description: 

3.      Minimize and Disconnect Impervious Surfaces (see 5) 
�  Clustered Lot Design 
  Items checked in 5? 
�  Other.  Description: 

4.      Minimize Soil Compaction 
  Restrict heavy construction equipment access to planned green/open  
space areas 
�  Re-till soils compacted by construction vehicles/equipment   

�  Collect & re-use upper soil layers of development site containing organic  
Materials 
�  Other.  Description: 

5.      Drain Runoff from Impervious Surfaces to Pervious Areas 
LID Street & Road Design 
      Curb-cuts to landscaping 
       Rural Swales 
�       Concave Median 
�       Cul-de-sac Landscaping Design 
        Other.  Description: Nearly all roads will be gravel 
LID Parking Lot Design 
       Permeable Pavements 
       Curb-cuts to landscaping 
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�       Other.  Description: 

LID Driveway, Sidewalk, Bike-path Design 
      Permeable Pavements 
      Pitch pavements toward landscaping 
�       Other.  Description: 
LID Building Design 
�       Cisterns & Rain Barrels 
       Downspout to swale 
�       Vegetated Roofs 
�       Other.  Description: 

LID Landscaping Design 
�       Soil Amendments 
       Reuse of Native Soils 
�       Smart Irrigation Systems 
�       Street Trees 
�       Other.  Description: 

6.      Minimize erosion from slopes 

       Disturb existing slopes only when necessary 

       Minimize cut and fill areas to reduce slope lengths 

�       Incorporate retaining walls to reduce steepness of slopes or to shorten slopes 

       Provide benches or terraces on high cut and fill slopes to reduce concentration  
of flows 
�       Rounding and shaping slopes to reduce concentrated flow 

       Collect concentrated flows in stabilized drains and channels 

�       Other.  Description: 
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STEP 6  
SOURCE CONTROL 
Please complete the checklist on the following pages to determine Source Control BMPs. 
Below is instruction on how to use the checklist. (Also see instructions on page 40 of the 
SUSMP) 
 
1. Review Column 1 and identify which of these potential sources of stormwater pollutants 

apply to your site. Check each box that applies.  

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your 
Source Control Exhibit in Attachment B.  

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent 
controls and operational BMPs in a table in your Project-Specific SUSMP.  

Describe your specific BMPs in an accompanying narrative, and explain any special 
conditions or situations that required omitting BMPs or substituting alternatives.  

Project development will incorporate the source control BMPs for indoor and structural pest 
control, outdoor pesticide use, refuse areas, and roofing, gutter, and trim material selection.  
Parking areas will be constructed of permeable gravel materials and as such will not be swept 
as listed in the County of San Diego SUSMP.  All materials will be stored inside operation 
and maintenance facilities.  No external storage areas are proposed.  All other source control 
features identified in the County of San Diego SUSMP are considered for Project 
development.  Refer to accompanying SWMP for more details on source control BMPs. 

 

Use the format in Table 9 below to summarize the project Source Control BMPs.  
Incorporate all identified Source Control BMPs in your Source Control Exhibit in 
Attachment B. 

TABLE 9: PROJECT SOURCE CONTROL BMPS 

Potential source of  
runoff pollutants 

Permanent  
source control BMPs 

Operational 
source control BMPs 

B. Interior floor drains Interior floor drains will be 
plumbed to the sanitary sewer 

Interior floor drains will be 
inspected and maintained to 
prevent blockage and overflow 

D1. Need for future 
indoor and structural 
pest control 

Building design features that 
discourage entrance of pests 

Provide integrated pest 
management practice 
information to building owners 
and operators 

D2. Landscape/Outdoor 
Pesticide Use 

Native trees, shrubs, and 
ground cover will be 
preserved to the maximum 
extent practicable.  Any 
landscaping will be designed 

Landscaping will be maintained 
with minimum or no pestecides.  
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to minimize runoff, promote 
surface infiltration, and 
minimize the use of fertilizers.  
Where landscaping is used to 
retain or detain stormwater, 
plants that are tolerant of 
saturated conditions will be 
used.  Pest resistant plants will 
be used to the maximum 
extent practicable.  Plants will 
be selected that are 
appropriate for site soils, 
slopes, climate, sun, wind, 
rain, land use, air movement, 
ecological consistency, and 
plant interactions 

G. Refuse areas Refuse containers will either 
be contained indoors or will 
include a covered facility or 
trash receptacle lids to prevent 
runon or runoff.  Signs will be 
posted on the receptacles 
stating “Do Not Dump 
Hazardous Materials Here” or 
similar. 

The following practices will be 
implemented : Inspect 
receptacles regularly; repair or 
replace leaky receptacles. Keep 
receptacles covered. 
Prohibit/prevent dumping of 
liquid or hazardous wastes. Post 
“no hazardous materials” signs. 
Inspect and pick up litter daily 
and clean up spills 
immediately. Keep spill control 
materials available on-site.  

O. Roofing, gutters, and 
trim 

Roofing, gutter, and trim will 
avoid use of copper or other 
unprotected metals. 

 

P. Parking lots  Parking lots will be constructed 
of permeable gravel materials 
and as such will not be swept. 
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IF THESE SOURCES 
WILL BE ON THE 
PROJECT SITE … 

… THEN YOUR STORMWATER CONTROL PLAN SHOULD INCLUDE THESE SOURCE CONTROL BMPs 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

Source Control Exhibit, Attachment 
B  

3 
Permanent Controls—List in SUSMP 

Table and Narrative 

4 
Operational BMPs—Include in 
SUSMP Table and Narrative 

 A. On-site storm drain 
inlets 

 Locations of inlets.  Mark all inlets with the words “No 
Dumping! Flows to Bay” or similar. 


 
 


 
 

 

 
 
 
 
 



Maintain and periodically repaint or 
replace inlet markings. 

Provide stormwater pollution 
prevention information to new site 
owners, lessees, or operators. 

See applicable operational BMPs in 
Fact Sheet SC-44, “Drainage System 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

Include the following in lease 
agreements: “Tenant shall not allow 
anyone to discharge anything to 
storm drains or to store or deposit 
materials so as to create a potential 
discharge to storm drains.” 

 B. Interior floor drains 
and elevator shaft sump 
pumps 

   State that interior floor drains and 
elevator shaft sump pumps will be 
plumbed to sanitary sewer. 

 Inspect and maintain drains to 
prevent blockages and overflow. 

 C. Interior parking 
garages 

   State that parking garage floor drains 
will be plumbed to the sanitary sewer. 

 Inspect and maintain drains to 
prevent blockages and overflow. 
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IF THESE SOURCES 
WILL BE ON THE 
PROJECT SITE … 

… THEN YOUR STORMWATER CONTROL PLAN SHOULD INCLUDE THESE SOURCE CONTROL BMPs 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

Source Control Exhibit, Attachment 
B  

3 
Permanent Controls—List in SUSMP 

Table and Narrative 

4 
Operational BMPs—Include in 
SUSMP Table and Narrative 

 D1. Need for future 
indoor & structural pest 
control 

   Note building design features that  
discourage entry of pests. 

 Provide Integrated Pest Management 
information to owners, lessees, and 
operators. 
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IF THESE SOURCES 
WILL BE ON THE 
PROJECT SITE … 

… THEN YOUR STORMWATER CONTROL PLAN SHOULD INCLUDE THESE SOURCE CONTROL BMPs 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

Source Control Exhibit, Attachment 
B  

3 
Permanent Controls—List in SUSMP 

Table and Narrative 

4 
Operational BMPs—Include in 
SUSMP Table and Narrative 

 D2. Landscape/ 
Outdoor Pesticide Use 

Note: Should be 
consistent with project 
landscape plan (if 
applicable). 

 
 
 

 
 

 

Show locations of native trees or 
areas of shrubs and ground cover to 
be undisturbed and retained. 

Show self-retaining landscape 
areas, if any.  

Show stormwater treatment 
facilities. 

 

 
 


 
 


 
 
 
 
 


 
 
 


 



State that final landscape plans will 
accomplish all of the following: 

Preserve existing native trees, shrubs, 
and ground cover to the maximum 
extent possible. 

Design landscaping to minimize 
irrigation and runoff, to promote 
surface infiltration where appropriate, 
and to minimize the use of fertilizers 
and pesticides that can contribute to 
stormwater pollution.  

Where landscaped areas are used to 
retain or detain stormwater, specify 
plants that are tolerant of saturated 
soil conditions. 

Consider using pest-resistant plants, 
especially adjacent to hardscape.  

To insure successful establishment, 
select plants appropriate to site soils, 
slopes, climate, sun, wind, rain, land 
use, air movement, ecological 
consistency, and plant interactions. 



 

 
 
 
 
 
 



Maintain landscaping using 
minimum or no pesticides. 

See applicable operational BMPs in 
Fact Sheet SC-41, “Building and 
Grounds Maintenance,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

Provide IPM information to new 
owners, lessees and operators. 
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IF THESE SOURCES 
WILL BE ON THE 
PROJECT SITE … 

… THEN YOUR STORMWATER CONTROL PLAN SHOULD INCLUDE THESE SOURCE CONTROL BMPs 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

Source Control Exhibit, Attachment 
B  

3 
Permanent Controls—List in SUSMP 

Table and Narrative 

4 
Operational BMPs—Include in 
SUSMP Table and Narrative 

 E. Pools, spas, ponds, 
decorative fountains, 
and other water 
features. 

 Show location of water feature and 
a sanitary sewer cleanout in an 
accessible area within 10 feet.  

 

 

If the local municipality requires pools 
to be plumbed to the sanitary sewer, 
place a note on the plans and state in 
the narrative that this connection will 
be made according to local 
requirements.  

 See applicable operational BMPs in 
Fact Sheet SC-72, “Fountain and Pool 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

 F. Food service   
 
 
 
 
 

 

For restaurants, grocery stores, and 
other food service operations, show 
location (indoors or in a covered 
area outdoors) of a floor sink or 
other area for cleaning floor mats, 
containers, and equipment.  

On the drawing, show a note that 
this drain will be connected to a 
grease interceptor before 
discharging to the sanitary sewer.  

 

 
 

Describe the location and features of 
the designated cleaning area.  

Describe the items to be cleaned in 
this facility and how it has been sized 
to insure that the largest items can be 
accommodated. 

 

  
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IF THESE SOURCES 
WILL BE ON THE 
PROJECT SITE … 

… THEN YOUR STORMWATER CONTROL PLAN SHOULD INCLUDE THESE SOURCE CONTROL BMPs 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

Source Control Exhibit, Attachment 
B  

3 
Permanent Controls—List in SUSMP 

Table and Narrative 

4 
Operational BMPs—Include in 
SUSMP Table and Narrative 

 G. Refuse areas  
 
 
 
 

 
 
 
 
 
 

 

Show where site refuse and 
recycled materials will be handled 
and stored for pickup. See local 
municipal requirements for sizes 
and other details of refuse areas. 

If dumpsters or other receptacles 
are outdoors, show how the 
designated area will be covered, 
graded, and paved to prevent run-
on and show locations of berms to 
prevent runoff from the area. 

Any drains from dumpsters, 
compactors, and tallow bin areas 
shall be connected to a grease 
removal device before discharge to 
sanitary sewer. 


 
 



State how site refuse will be handled 
and provide supporting detail to what 
is shown on plans. 

State that signs will be posted on or 
near dumpsters with the words “Do 
not dump hazardous materials here” 
or similar. 

 State how the following will be 
implemented: 

Provide adequate number of 
receptacles. Inspect receptacles 
regularly; repair or replace leaky 
receptacles. Keep receptacles 
covered. Prohibit/prevent dumping 
of liquid or hazardous wastes. Post 
“no hazardous materials” signs. 
Inspect and pick up litter daily and 
clean up spills immediately. Keep 
spill control materials available on-
site. See Fact Sheet SC-34, “Waste 
Handling and Disposal” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

 H. Industrial processes.  Show process area.  If industrial processes are to be 
located on site, state: “All process 
activities to be performed indoors. No 
processes to drain to exterior or to 
storm drain system.” 

 See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 
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IF THESE SOURCES 
WILL BE ON THE 
PROJECT SITE … 

… THEN YOUR STORMWATER CONTROL PLAN SHOULD INCLUDE THESE SOURCE CONTROL BMPs 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

Source Control Exhibit, Attachment 
B  

3 
Permanent Controls—List in SUSMP 

Table and Narrative 

4 
Operational BMPs—Include in 
SUSMP Table and Narrative 

 I. Outdoor storage of 
equipment or materials. 
(See rows J and K for 
source control 
measures for vehicle 
cleaning, repair, and 
maintenance.) 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

Show any outdoor storage areas, 
including how materials will be 
covered. Show how areas will be 
graded and bermed to prevent run-
on or run-off from area.  

Storage of non-hazardous liquids 
shall be covered by a roof and/or 
drain to the sanitary sewer system, 
and be contained by berms, dikes, 
liners, or vaults.  

Storage of hazardous materials and 
wastes must be in compliance with 
the local hazardous materials 
ordinance and a Hazardous 
Materials Management Plan for the 
site.  

 Include a detailed description of 
materials to be stored, storage areas, 
and structural features to prevent 
pollutants from entering storm drains. 

Where appropriate, reference 
documentation of compliance with the 
requirements of local Hazardous 
Materials Programs for: 

 Hazardous Waste Generation  

 Hazardous Materials Release 
Response and Inventory  

 California Accidental Release 
(CalARP)  

 Aboveground Storage Tank  

 Uniform Fire Code Article 80 
Section 103(b) & (c) 1991  

 Underground Storage Tank  

 

 See the Fact Sheets SC-31, “Outdoor 
Liquid Container Storage” and SC-33, 
“Outdoor Storage of Raw Materials ” 
in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 
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 J. Vehicle and 
Equipment Cleaning 

 Show on drawings as appropriate: 

(1) Commercial/industrial facilities 
having vehicle /equipment 
cleaning needs shall either provide 
a covered, bermed area for washing 
activities or discourage 
vehicle/equipment washing by 
removing hose bibs and installing 
signs prohibiting such uses.  

(2) Multi-dwelling complexes shall 
have a paved, bermed, and covered 
car wash area (unless car washing 
is prohibited on-site and hoses are 
provided with an automatic shut-
off to discourage such use). 

(3) Washing areas for cars, vehicles, 
and equipment shall be paved, 
designed to prevent run-on to or 
runoff from the area, and plumbed 
to drain to the sanitary sewer.  

(4) Commercial car wash facilities 
shall be designed such that no 
runoff from the facility is 
discharged to the storm drain 
system. Wastewater from the 
facility shall discharge to the 
sanitary sewer, or a wastewater 
reclamation system shall be 
installed.  

 If a car wash area is not provided, 
describe measures taken to discourage 
on-site car washing and explain how 
these will be enforced. 

 
 

 

 
 
 


 



Describe operational measures to 
implement the following (if 
applicable): 

Washwater from vehicle and 
equipment washing operations shall 
not be discharged to the storm drain 
system.  

Car dealerships and similar may 
rinse cars with water only. 

See Fact Sheet SC-21, “Vehicle and 
Equipment Cleaning,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 
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 K. Vehicle/Equipment 
Repair and 
Maintenance 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Accommodate all vehicle 
equipment repair and maintenance 
indoors. Or designate an outdoor 
work area and design the area to 
prevent run-on and runoff of 
stormwater.  

Show secondary containment for 
exterior work areas where motor 
oil, brake fluid, gasoline, diesel 
fuel, radiator fluid, acid-containing 
batteries or other hazardous 
materials or hazardous wastes are 
used or stored. Drains shall not be 
installed within the secondary 
containment areas. 

Add a note on the plans that states 
either (1) there are no floor drains, 
or (2) floor drains are connected to 
wastewater pretreatment systems 
prior to discharge to the sanitary 
sewer and an industrial waste 
discharge permit will be obtained.  


 
 
 


 
 
 
 
 



State that no vehicle repair or 
maintenance will be done outdoors, or 
else describe the required features of 
the outdoor work area. 

State that there are no floor drains or if 
there are floor drains, note the agency 
from which an industrial waste 
discharge permit will be obtained and 
that the design meets that agency’s 
requirements. 

State that there are no tanks, 
containers or sinks to be used for parts 
cleaning or rinsing or, if there are, note 
the agency from which an industrial 
waste discharge permit will be 
obtained and that the design meets 
that agency’s requirements. 

 
 
 


 
 
 
 

 


 
 
 
 
 
 
 
 
 



In the SUSMP report, note that all of 
the following restrictions apply to use 
the site: 

No person shall dispose of, nor 
permit the disposal, directly or 
indirectly of vehicle fluids, hazardous 
materials, or rinsewater from parts 
cleaning into storm drains. 

No vehicle fluid removal shall be 
performed outside a building, nor on 
asphalt or ground surfaces, whether 
inside or outside a building, except 
in such a manner as to ensure that 
any spilled fluid will be in an area of 
secondary containment. Leaking 
vehicle fluids shall be contained or 
drained from the vehicle 
immediately. 

No person shall leave unattended 
drip parts or other open containers 
containing vehicle fluid, unless such 
containers are in use or in an area of 
secondary containment.  
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 L. Fuel Dispensing 
Areas 

 
 
 
 
 
 
 
 

 
 
 

 

Fueling areas1 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that 
are: a) graded at the minimum 
slope necessary to prevent ponding; 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of stormwater to 
the maximum extent practicable.  

Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump.  [Alternative: The fueling 
area must be covered and the 
cover’s minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.]  The canopy [or 
cover] shall not drain onto the 
fueling area. 

  
 



The property owner shall dry sweep 
the fueling area routinely. 

See the Business Guide Sheet, 
“Automotive Service—Service 
Stations” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 

                                                 
1 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated 
plus a minimum of one foot, whichever is greater. 
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 M. Loading Docks  
 

 

 

 

 

 

 
 

 

 

 
 

 

 
 

 

Show a preliminary design for the 
loading dock area, including 
roofing and drainage. Loading 
docks shall be covered and/or 
graded to minimize run-on to and 
runoff from the loading area. Roof 
downspouts shall be positioned to 
direct stormwater away from the 
loading area. Water from loading 
dock areas should be drained to the 
sanitary sewer where feasible. 
Direct connections to storm drains 
from depressed loading docks are 
prohibited. 

Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 

Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 

  
 



Move loaded and unloaded items 
indoors as soon as possible. 

See Fact Sheet SC-30, “Outdoor 
Loading and Unloading,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

 N. Fire Sprinkler Test 
Water 

   Provide a means to drain fire sprinkler 
test water to the sanitary sewer. 

 See the note in Fact Sheet SC-41, 
“Building and Grounds 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 
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 

 

 

 

 

O. Miscellaneous Drain 
or Wash Water 

Boiler drain lines 

Condensate drain lines 

Rooftop equipment 

Drainage sumps 

Roofing, gutters, and 
trim. 

  
 
 
 


 
 
 

 
 


 
 
 


 


Boiler drain lines shall be directly or 
indirectly connected to the sanitary 
sewer system and may not discharge 
to the storm drain system. 

Condensate drain lines may discharge 
to landscaped areas if the flow is small 
enough that runoff will not occur. 
Condensate drain lines may not 
discharge to the storm drain system. 

Rooftop mounted equipment with 
potential to produce pollutants shall 
be roofed and/or have secondary 
containment. 

Any drainage sumps on-site shall 
feature a sediment sump to reduce the 
quantity of sediment in pumped water. 

Avoid roofing, gutters, and trim made 
of copper or other unprotected metals 
that may leach into runoff. 

  

 P. Plazas, sidewalks, 
and parking lots. 

     Plazas, sidewalks, and parking lots 
shall be swept regularly to prevent 
the accumulation of litter and debris. 
Debris from pressure washing shall 
be collected to prevent entry into the 
storm drain system. Washwater 
containing any cleaning agent or 
degreaser shall be collected and 
discharged to the sanitary sewer and 
not discharged to a storm drain.  
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STEP 7  
LID AND TREATMENT CONTROL SELECTION 
A treatment control BMP and/or LID facility must be selected to treat the project pollutants 
of concern identified in Table 7 “Project Pollutants of Concern”.  A treatment control 
facility with a high or medium pollutant removal efficiency for the project’s most significant 
pollutant of concern shall be selected.  It is recommended to use the design procedure in 
Chapter 4 of the SUSMP to meet NPDES permit LID requirements, treatment 
requirements, and flow control requirements.  If your project does not utilize this approach, 
the project will need to demonstrate compliance with LID, treatment and flow control 
requirements. Review Chapter 2 “Selection of Stormwater Treatment Facilities” in the 
SUSMP to assist in determining the appropriate treatment facility for your project. 

 

Will this project be utilizing the unified LID design procedure as described in Chapter 4 of 
the Local SUSMP? (If yes, please document in Attachment D  following the steps in Chapter 4 of the County SUSMP) 

Yes No 
If this project is not utilizing the unified LID design procedure, please describe how the 
alternative treatment facilities will comply with applicable LID criteria, stormwater treatment 
criteria, and hydromodification management criteria.   
Based on discussions with County of San Diego Department of Public Works staff, the 
Project is not required to address SUSMP stormwater treatment criteria or 
hydromodification management criteria. 
 
However, Project development does not propose to increase impervious areas by significant 
amounts, with the majority of improvements being constructed of permeable materials.  
Every impervious area of the Project will drain to permeable surrounding surfaces prior to 
discharging to surrounding natural drainage features.  There are no connected impervious 
conveyance facilities proposed for the Project.  Stormwater treatement will be achieved 
through site design and source control as well as post-construction BMPs required by the 
Water Resources Control Board Order No. 2009-0009-DWQ General Permit for Storm 
Water Discharges Associated with Construction and Land Disturbance Activities.  
Hydromodification will also be addressed at a later time by the State General Construction 
Permit.   
 
 
 
 

 Indicate the project pollutants of concern (POCs) from Table 7 in Column 2 below. 
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TABLE 10: GROUPING OF POTENTIAL POLLUTANTS of Concern (POCs) by fate 
during stormwater treatment 
Pollutant Check 

Project 
Specific 
POCs 

Coarse Sediment and Trash Pollutants that tend 
to associate with 

fine particles during 
treatment 

Pollutants that tend 
to be dissolved 

following treatment 

Sediment X X X  
Nutrients   X X 
Heavy Metals   X  
Organic Compounds   X  
Trash & Debris X X   
Oxygen Demanding   X  
Bacteria   X  
Oil & Grease X  X  
Pesticides   X  

 
 

 

 Indicate the treatment facility(s) chosen for this project in the following table. 

 
TABLE 11: GROUPS OF POLLUTANTS and relative effectiveness of treatment 
facilities 
Pollutants of 
Concern 

Bioretention 
Facilities 

(LID) 

Settling 
Basins  
(Dry 

Ponds)  

Wet Ponds 
and 

Constructed 
Wetlands 

Infiltration 
Facilities 

or 
Practices 

(LID) 

Media 
Filters 

Higher-
rate 

biofilters* 

Higher-
rate 

media 
filters* 

Trash Racks 
& Hydro 
-dynamic 
Devices 

Vegetate
d Swales 

Coarse 
Sediment 
and Trash 

High High High High High High High High High 

Pollutants 
that tend to 
associate 
with fine 
particles 
during 
treatment 

High High High High High Medium Medium Low Medium 

Pollutants 
that tend to 
be dissolved 
following 
treatment 

Medium Low Medium High Low Low Low Low Low 

 
 
 Please check the box(s) that best describes the Treatment BMP(s) and/or LID BMP 

selected for this project. 
 
TABLE 12: PROJECT LID AND TC-BMPS  
 
Bioretention Facilites (LID) 
� Bioretention area 
� Flow-through Planter  
� Cistern with Bioretention Facility 
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Settling Basins (Dry Ponds) 
� Extended/dry detention basin with grass/vegetated 
lining  
� Extended/dry detention basin with impervious lining 
Infiltration Facilities or Practices (LID) 
� Infiltration basin  
� Dry well 
� Infiltration trench 
Wet Ponds and Constructed Wetlands 
� Wet pond/basin (permanent pool) 
� Constructed wetland 
Vegetated Swales (LID(1)) 
� Vegetated Swale  
Media Filters 
� Austin Sand Filter 
� Delaware Sand Filter 
� Multi-Chambered Treatment Train (MCTT) 
Higher-rate Biofilters 
� Tree-pit-style unit 
� Other_________________________________ 
Higher-rate Media Filters 
� Vault-based filtration unit with replaceable cartridges 
� Other_________________________________ 
Hydrodynamic Separator Systems 
� Swirl Concentrator 
� Cyclone Separator 
Trash Racks 
� Catch Basin Insert 
� Catch Basin Insert w/ Hydrocarbon boom  
� Other_________________________________ 
Self-Treating or Self-Retaining Areas (LID) 
� Pervious Pavements  
� Vegetated Roofs 
� Other_________________________________ 
(1) Must be designed per SUSMP “Vegetated Swales” design criteria for LID credit (p. 65). 
 
For design guidelines and calculations refer to Chapter 4 “Low Impact Development Design 
Guide” in the SUSMP.  Please show all calculations and design sheets for all treatment 
facilities proposed in Attachment D.  
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 Create a Construction Plan SWMP Checklist for your project. 
 
Instructions on how to fill out table  
 
1. Number and list each measure or BMP you have specified in your SWMP in 

Columns 1 and Maintenance Category in Column 3 of the table. Leave Column 2 
blank. 

 
2. When you submit construction plans, duplicate the table (by photocopy or 

electronically). Now fill in Column 2, identifying the plan sheets where the BMPs are 
shown. List all plan sheets on which the BMP appears. This table must be shown on 
the front sheet of the grading and improvement plans. 

 
                                                 Stormwater Treatment Control and LID BMP's 
Description / Type  Sheet Maintenance Category Revisions 
     
        
        
        
        
    
* BMP's approved as part of Stormwater Management Plan (SWMP) dated xx/xx/xx on file with 
DPW.  Any changes to the above BMP's will require SWMP revision and Plan Change approvals. 
 
 

 
 
 Please describe why the chosen treatment BMP(s) was selected for this project.  For 

projects utilizing a low performing BMP, please provide a feasibility analysis that 
demonstrates utilization of a treatment facility with a high or medium removal efficiency 
ranking is infeasible.  

Based on the locations of the project site, drainage patterns, site constraints, treatment 
efficiencies, maintenance concerns, the recommended treatment control devices are: 
 
Runoff from the Project does not enter a Municipal Separate Storm Sewer System (MS4) 
and is outside of Phase I and Phase II NPDES permits for the Regional Water Quality 
Control Board.  This Project is therefore not subject to the regulations of Order No. R9-
2007-0001, which requires the use of Treatment Control BMPs to reduce pollutants to 
runoff from priority projects.  As such Treatment Control BMPs are not required.   
 
However, the State Water Resources Control Board Order No. 2009-0009-DWQ General 
Permit for Storm Water Discharges Associated with Construction and Land Disturbance 
Activities applies to the Project and requires post-construction BMPs.  These BMPs are 
intended to mitigate hydromodification impacts through a number of different alternatives 
quantified by a Water Balance Calculator.  Project development will meet these 
requirements through the use of any number of vegetated swales, extended detention 
basins, or impervious area disconnection designed and discussed in the documentation 
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required for the State General Construction Permit.  Site runoff will still be treated with 
LID site design and source control BMPs per the County of San Diego SUSMP. 
 

A Treatment BMP must address runoff from developed areas. Please provide the post-
construction water quality treatment volume or flow values for the selected project 
Treatment BMP(s).  Guidelines for design calculations are located in Chapter 4 of the 
County SUSMP. Label outfalls on the BMP map. The Water Quality peak rate of 
discharge flow (QWQ) and the Water Quality storage volume (VWQ) is dependent on the 
type of treatment BMP selected for the project. 
 
 

Outfall Tributary Area 
(acres) 

QWQ 
(cfs) 

VWQ 
(ft3) 
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STEP 8  
OPERATION AND MAINTENANCE 
 Please check the box that best describes the maintenance mechanism(s) for this 

project. 
 
TABLE 13: PROJECT BMP CATEGORY 
 

CATEGORY 
SELECTED BMP Description 
YES NO 

First  X  
Second1  X 
Third2  X 
Fourth  X 
Note: 

1. A recorded maintenance agreement will be required.  
2. Project will be required to establish or be included in a Stormwater Maintenance 

Assessment District for the long-term maintenance of treatment BMPs. 
 
 Please list all individual LID and Treatment Control BMPs (TC-BMPs) incorporated 

into project.  Please ensure the “BMP Identifier” is consistent with the legend in 
Attachment C “LID and/or TC-BMP Exhibit”.  Please attach the record plan sheets 
upon completion of project and amend the Major SWMP where appropriate.  For 
each type of LID or TC-BMP provide an inspection sheet in Attachment F 
“Maintenance Plan”. 

 
TABLE 14: PROJECT SPECIFIC LID AND TC-BMPS 
 

BMP 
Identifier* 

LID or TC-BMP 
Type 

BMP Pollutant 
of Concern 
Efficiency 
(H,M,L) – 
Table 11 

Final 
Construction Date 

(to be completed by 
County inspector) 

Final Construction 
Inspector Name 

(to be completed by County 
inspector) 

     
     
     
     
     
     
     
* For location of BMP’s, see approved Record Plan dated _XX/XX/XX_, plan (TYPE) 
sheet _ (#) _. 
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 Responsible Party for Long-term Maintenance:  
 
Identify the parties responsible for long-term maintenance of the BMPs identified above and 
Source Controls specified in Attachment B. Include the appropriate written agreement with 
the entities responsible for O&M in Attachment F.  Please see Chapter 5 “Private 
Ownership and Maintenance” on page 94 of the County SUSMP for appropriate 
maintenance mechanisms. 
 
Name:  
Company Name: Iberdrola Renewables  
Phone Number: 503-796-7781 
Street Address: 1125 Northwest Couch Street, Suite 700  
City/State/Zip:  Portland, OR 97209 
Email Address: Jeffrey.durocher@iberdrolausa.com 
 

 Funding Source: 

Provide the funding source or sources for long-term operation and maintenance of each 
BMP identified above.  By certifying the Major SWMP the applicant is certifying that the 
funding responsibilities have been addressed and will be transferred to future owners.  
 
Site design and source control BMPs are mainly self maintaining through normal vegetation 
cycles or require little to no maintenance.  However, Iberdrola will be responsible for 
operation and maintenance of all BMPs on the Project site. 
 
 
 
 

 

ATTACHMENTS 
Please include the following attachments. 

ATTACHMENT COMPLETED N/A 
A Project Location Map X  
B Source Control Exhibit X  
C LID and/or TC-BMP Exhibit X  
D Drainage Management Area (DMA) Maps, 

Sizing Design Calculations and BMP/IMP 
Design Details 

 X 

E Geotechnical Certification Sheet  X 
F Maintenance Plan  X 
G Tracking Report  X 
H Addendum  X 

Note: Attachments B and C may be combined. 



 Tule Wind Project Storm Water Management Plan 

Storm Water Management Plan  Iberdrola Renewables, Inc. 
Tule Wind Project  November 2010 

APPENDIX D 
Project Exhibits 

 
Exhibit A – Existing Conditions Drainage Map 

Exhibit B – Proposed Conditions Drainage Map 
Exhibit C – BMP Map 
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Minimize disturbance to natural drainages (Typ.)

Minimize erosion from slopes with minimal slope 
disturbance, minimal cut and fill areas, benches on

large slopes, and colection of flows in stabilized swale (Typ.)

Preserve well draining soils, and problematic areas
such as floodplains, steep slopes, wetlands, and areas 

with erosive or unstable soils (Typ.)

Minimized and disconnected impervious surfaces (Typ.)

Minimized compacted soil from limiting heavy equiment
outside of graded roads and pads (Typ.)

LID road design using rural swales (Typ.)

LID parking lot design using permeable 
paving material and runoff discharge to swales (Typ.)

LID sidewalk design using permeable paveing materials
and runoff discharge to permeable areas (Typ.)

LID building design using downspout to swale
or similar permeable areas (Typ.)

LID landscaping design using reused native soils
and smart irrigation as necessary (Typ.)

Interior floor drains plumbed to sanitary sewer
and inspected regularly for clogging (Typ.)

Building design to discourage pest entry and integrated pest 
management information for operator (Typ.)

Limited irrigation of fertilized or pestecide treated areas (Typ.)

Selection of plants not succeptible to pest damage
and appropriate for location (Typ.)

Refuse areas located inside maintenance facilities (Typ.)

Roofing materials constructed of non-leaching materials (Typ.)

Potential Extended Detention Basin for O&M Facilities or Substation Pads (Typ.)

Potential Vegetated Swale Surrounding Turbine Pads (Typ.)
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 Tule Wind Project Storm Water Management Plan 

Storm Water Management Plan  Iberdrola Renewables, Inc. 
Tule Wind Project  November 2010 

APPENDIX E 
Additional BMP Information 

CASQA Site Design and Facility Design 
CASQA Site Design and Landscape Planning 

CASQA Vegetated Swale 
CASQA Extended Detention Basin 

 





































































Extended Detention Basin TC-22
Design Considerations 

� Tributary Area 

� Area Required 

� Hydraulic Head 

Targeted Constituents 

� Sediment �
� Nutrients �

� Trash �

� Metals �
� Bacteria �
� Oil and Grease �
� Organics �
Legend (Removal Effectiveness)

Description
Dry extended detention ponds (a.k.a. dry ponds, extended 
detention basins, detention ponds, extended detention p
are basins w

onds) 
hose outlets have been designed to detain the 

stormwater runoff from a water quality design storm for some 
e.g., 48 hours) to allow particles and associated 

a la d
control by including additional flood detention storage. 

Ca
Caltrans constructed and monitored 5 extended detention basins 

of t tially 
bet red, than 
the
and this conventional technology.  The small 
headloss and few siting constraints suggest that these devices are 

 applicable technologies for stormwater 
a

Ad
� , extended detention basins are 

relatively easy and inexpensive to construct and operate. 

� 
es. 

� Widespread application with sufficient capture volume can 

minimum time (
pollutants to settle. Unlike wet ponds, these facilities do not have 

rge permanent pool. They can also be used to provide floo

lifornia Experience 

� Low � High in southern California with design drain times of 72 hours. Four
he basins were earthen, less costly and had substan
ter load reduction because of infiltration that occur
 concrete basin.  The Caltrans study reaffirmed the flexibility 
 performance of 

� Medium 

one of the most
tre tment. 

vantages 
Due to the simplicity of design

Extended detention basins can provide substantial capture of 
sediment and the toxics fraction associated with particulat

provide significant control of channel erosion and 
enlargement caused by changes to flow frequency 
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TC-22 Extended Detention Basin 

relationships resulting from the increase of impervious cover in a watershed.

ds of less than 5 acres (would require an orifice with a diameter of less than 0.5 
inches that would be prone to clogging). 

� Dry extended detention ponds have only moderate pollutant removal when compared to 
 are relatively ineffective at removing 

soluble pollutants. 

� Although wet ponds can increase property values, dry ponds can actually detract from the 

� runoff

� 

� 

ntrol.

wn time of 48 hours in most areas of California.  Draw down times in excess of 

o
ing

am fisheries. 

has

ction should 
verify that flow through additional openings such as bolt holes does not occur. 

sins can easily be designed for flood control, and this is actually the primary 
purpose of most detention ponds. 

Limitations
� Limitation of the diameter of the orifice may not allow use of extended detention in 

watershe

some other structural stormwater practices, and they

value of a home due to the adverse aesthetics of dry, bare areas and inlet and outlet 
structures. 

Design and Sizing Guidelines 
Capture volume determined by local requirements or sized to treat 85% of the annual 
volume.

Outlet designed to discharge the capture volume over a period of hours. 

Length to width ratio of at least 1.5:1 where feasible. 

� Basin depths optimally range from 2 to 5 feet. 

� Include energy dissipation in the inlet design to reduce resuspension of accumulated 
sediment. 

� A maintenance ramp and perimeter access should be included in the design to facilitate 
access to the basin for maintenance activities and for vector surveillance and co

� Use a draw do
48 hours may result in vector breeding, and should be used only after coordination with 
local vector control authorities.  Draw down times of less than 48 hours should be limited t
BMP drainage areas with coarse soils that readily settle and to watersheds where warm
may be determined to downstre

Construction/Inspection Considerations 
� Inspect facility after first large to storm to determine whether the desired residence time 

been achieved. 

� When constructed with small tributary area, orifice sizing is critical and inspe

Performance
One objective of stormwater management practices can be to reduce the flood hazard associated 
with large storm events by reducing the peak flow associated with these storms. Dry extended 
detention ba
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Extended Detention Basin TC-22

Dry extended detention basins provide moderate pollutant removal, provided that the 
recommended design features are incorporated. Although they can be effective at removing 
some pollutants through settling, they are less effective at removing soluble pollutants because 
of the absence of a permanent pool. Several studies are available on the effectiveness of dry 
extended detention ponds including one recently concluded by Caltrans (2002). 

The load reduction is greater than the concentration reduction because of the substantial 
infiltration that occurs.  Although the infiltration of stormwater is clearly beneficial to surface 
receiving waters, there is the potential for groundwater contamination. Previous research on the 
effects of incidental infiltration on groundwater quality indicated that the risk of contamination 

age, approximately 40 percent of the runoff 
entering the unlined basins infiltrated and was not discharged.  The percentage ranged from a 

rcent to a low of only about 8 percent for the different facilities.  Climatic 

asin 

.

en basins, where the vegetation 

constraints of the existing storm drain system. In 
addition, many communities have detention basins designed for flood control. It is possible to 

s
basic guidelines for siting dry extended detention ponds. 

 storms becomes very small and 
thus prone to clogging. In addition, it is generally more cost-effective to control larger drainage 

n 

eed an impermeable liner to prevent ground water contamination. 

is minimal. 

There were substantial differences in the amount of infiltration that were observed in the 
earthen basins during the Caltrans study.  On aver

high of about 60 pe
conditions and local water table elevation are likely the principal causes of this difference.  The 
least infiltration occurred at a site located on the coast where humidity is higher and the b
invert is within a few meters of sea level.  Conversely, the most infiltration occurred at a facility 
located well inland in Los Angeles County where the climate is much warmer and the humidity 
is less, resulting in lower soil moisture content in the basin floor at the beginning of storms

Vegetated detention basins appear to have greater pollutant removal than concrete basins. In
the Caltrans study, the concrete basin exported sediment and associated pollutants during a
number of storms. Export was not as common in the earth
appeared to help stabilize the retained sediment. 

Siting Criteria 
Dry extended detention ponds are among the most widely applicable stormwater management 
practices and are especially useful in retrofit situations where their low hydraulic head 
requirements allow them to be sited within the 

modify these facilities to incorporate features that provide water quality treatment and/or 
channel protection. Although dry extended detention ponds can be applied rather broadly,
designers need to ensure that they are feasible at the site in question.  This section provide

In general, dry extended detention ponds should be used on sites with a minimum area of 5 
acres. With this size catchment area, the orifice size can be on the order of 0.5 inches. On 
smaller sites, it can be challenging to provide channel or water quality control because the 
orifice diameter at the outlet needed to control relatively small

areas due to the economies of scale. 

Extended detention basins can be used with almost all soils and geology, with minor desig
adjustments for regions of rapidly percolating soils such as sand. In these areas, extended 
detention ponds may n
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TC-22 Extended Detention Basin 

The base of the extended detention facility should not intersect the water table. A permanently 

n

sed 
ds should be designed to detain 

reas of 
o promote settling and to attain an appealing environment, the design of the basin 

should consider the length to width ratio, cross-sectional areas, basin slopes and pond 

ld be included for the basin inlet to prevent resuspension of 
e of stilling basins for this purpose should be avoided because the 
ding area for 

Extended detention facilities should 
inclusion in the design and one is shown in the schematic 

 pools greatly increase the potential for mosquito breeding and 
es; consequently, they are not recommended for use in 

ove the performance of detention basins; consequently, the outlets 
he flowpath through the facility.  The ratio of flowpath length to 

)

used an outlet riser with orifices 

wet bottom may become a mosquito breeding ground. Research in Southwest Florida (Santana 
et al., 1994) demonstrated that intermittently flooded systems, such as dry extended detentio
ponds, produce more mosquitoes than other pond systems, particularly when the facilities 
remained wet for more than 3 days following heavy rainfall. 

A study in Prince George's County, Maryland, found that stormwater management practices can 
increase stream temperatures (Galli, 1990). Overall, dry extended detention ponds increa
temperature by about 5°F. In cold water streams, dry pon
stormwater for a relatively short time (i.e., 24 hours) to minimize the amount of warming that 
occurs in the basin. 

Additional Design Guidelines 
In order to enhance the effectiveness of extended detention basins, the dimensions of the basin 
must be sized appropriately.  Merely providing the required storage volume will not ensure 
maximum constituent removal.  By effectively configuring the basin, the designer will create a 
long flow path, promote the establishment of low velocities, and avoid having stagnant a
the basin.  T

configuration, and aesthetics (Young et al., 1996). 

Energy dissipation structures shou
accumulated sediment. The us
standing water provides a bree mosquitoes. 

be sized to completely capture the water quality volume. A 
micropool is often recommended for 
diagram.  These small permanent
complicate maintenance activiti
California.

A large aspect ratio may impr
should be placed to maximize t
width from the inlet to the outlet
should be at least 1.5:1 (L:W
where feasible.  Basin depths 
optimally range from 2 to 5 feet. 

The facility’s drawdown time 
should be regulated by an orifice 
or weir. In general, the outflow 
structure should have a trash 
rack or other acceptable means 
of preventing clogging at the 
entrance to the outflow pipes. 
The outlet design implemented 
by Caltrans in the facilities 
constructed in San Diego County 

Figure 1
Example of Extended Detention Outlet Structure 
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Extended Detention Basin TC-22

sized to discharge the water quality volume, and the riser overflow height was set to the design 
sto
orifices wo d
weir for ov let is 
presented in Figure 1.

The outflow
volume in 
facility wit
discharge f

Summary
(1) Facility Sizing - The required water quality volume is determined by local regulations 

onfiguration – A high aspect ratio may improve the performance of detention 
basins; consequently, the outlets should be placed to maximize the flowpath through 

d

e width is defined as the mean width of 
the basin.  Basin depths optimally range from 2 to 5 feet.  The basin may include a 

A micropool should not be incorporated in the design because of vector concerns. For 

 100-year 
storm.

(2)

appropriate slope stabilization practice. 

(3)

(4) n 
educe the tendency for short-circuiting. 

(5)  regulated by a gate valve 
or orifice plate. In general, the outflow structure should have a trash rack or other 
accepta ing clogging at the entrance to the outflow pipes. 

The ou uct allow for complete drawdown of the water 
quality volume in n 50% of the water quality volume should 
drain from the fac s.  The outflow structure should be 
fitted with a valve an be halted in case of an 
accidental spill in lso can be used to regulate the 
rate of discharge fr

rm elevation.  A stainless steel screen was placed around the outlet riser to ensure that the 
uld not become clogged with debris. Sites either used a separate riser or broad creste
erflow of runoff for the 25 and greater year storms.  A picture of a typical out

 structure should be sized to allow for complete drawdown of the water quality 
72 hours.  No more than 50% of the water quality volume should drain from the 
hin the first 24 hours.  The outflow structure can be fitted with a valve so that 
rom the basin can be halted in case of an accidental spill in the watershed. 

 of Design Recommendations 

or the basin should be sized to capture and treat 85% of the annual runoff volume.  
See Section 5.5.1 of the handbook for a discussion of volume-based design. 

Basin C

the facility.  The ratio of flowpath length to width from the inlet to the outlet shoul
be at least 1.5:1 (L:W).  The flowpath length is defined as the distance from the inlet 
to the outlet as measured at the surface. Th

sediment forebay to provide the opportunity for larger particles to settle out. 

online facilities, the principal and emergency spillways must be sized to provide 1.0 
foot of freeboard during the 25-year event and to safely pass the flow from

Pond Side Slopes - Side slopes of the pond should be 3:1 (H:V) or flatter for grass 
stabilized slopes. Slopes steeper than 3:1 (H:V)  must be stabilized with an 

Basin Lining – Basins must be constructed to prevent possible contamination of 
groundwater below the facility. 

Basin Inlet – Energy dissipation is required at the basin inlet to reduce resuspensio
of accumulated sediment and to r

Outflow Structure - The facility’s drawdown time should be

ble means of prevent

tflow str ure should be sized to
72 hours.  No more tha
ility within the first 24 hour
so that discharge from the basin c
the watershed.  This same valve a
om the basin. 
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The discharge through a control orifice is calculated from: 

Q = CA(2g(H-H0))0.5

where: Q = discharge (ft3/s)
C = orifice coefficient 
A = area of the orifice (ft2)
g = gravitational constant (32.2) 
H = water surface elevation (ft) 
H0= orifice elevation (ft) 

s

quality volume. Calculate 

s

(6) er structure is 
g

(7)

erred.  The channel immediately below the pond 
 should be modified to conform to natural dimensions, and lined with large 

ce 

ed 

ation management, routine mowing.  The largest absolute number of 
hours was associated with vector control because of mosquito breeding that occurred in the 
stilling basins (example of standing water to be avoided) installed as energy dissipaters.  In most 
cases, basic housekeeping practices such as removal of debris accumulations and vegetation 

Recommended values for C are 0.66 for thin materials and 0.80 when the material i
thicker than the orifice diameter.  This equation can be implemented in spreadsheet 
form with the pond stage/volume relationship to calculate drain time.  To do this, use 
the initial height of the water above the orifice for the water 
the discharge and assume that it remains constant for approximately 10 minutes. 
Based on that discharge, estimate the total discharge during that interval and the 
new elevation based on the stage volume relationship.  Continue to iterate until H is 
approximately equal to H0.  When using multiple orifices the discharge from each i
summed.

Splitter Box - When the pond is designed as an offline facility, a splitt
used to isolate the water quality volume.  The splitter box, or other flow divertin
approach, should be designed to convey the 25-year storm event while providing at 
least 1.0 foot of freeboard along pond side slopes. 

Erosion Protection at the Outfall - For online facilities, special consideration should 
be given to the facility’s outfall location.  Flared pipe end sections that discharge at or 
near the stream invert are pref
outfall
stone riprap placed over filter cloth.  Energy dissipation may be required to redu
flow velocities from the primary spillway to non-erosive velocities. 

(8) Safety Considerations - Safety is provided either by fencing of the facility or by 
managing the contours of the pond to eliminate dropoffs and other hazards. Earthen 
side slopes should not exceed 3:1 (H:V) and should terminate on a flat safety bench 
area.  Landscaping can be used to impede access to the facility.  The primary spillway 
opening must not permit access by small children.  Outfall pipes above 48 inches in 
diameter should be fenced. 

Maintenance 
Routine maintenance activity is often thought to consist mostly of sediment and trash and 
debris removal; however, these activities often constitute only a small fraction of the 
maintenance hours.  During a recent study by Caltrans, 72 hours of maintenance was perform
annually, but only a little over 7 hours was spent on sediment and trash removal.  The largest 
recurring activity was veget
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Extended Detention Basin TC-22

management to ensure that the basin dewaters completely in 48-72 hours is sufficient to prevent 
creating mosquito and other vector habitats. 

Con cy 
and the time required.  Mowing should be done at least annually to avoid establishment of 

imp

Typical activities and frequencies include: 

� son for standing 
water, slope stability, sediment accumulation, trash and debris, and presence of burrows. 

� 
quency of this activity may be altered to meet specific site 

conditions.

 the beginning and end of the wet season and inspect monthly to prevent 

ulated 
or 

accumulated s e.

Cost
Construction Cost 
The construction costs associated with extended detention basins vary considerably. One recent 

 and Schueler, 1997).  Adjusting for 
inflation, the cost of dry extended detention ponds can be estimated with the equation: 

C = 12.4V0.760

where: C = Construction, design, and permitting cost, and 
me (ft3).

$ 239,000 for a 10 acre-foot pond  

ese costs are generally slightly higher than the predicted cost of wet ponds 
(according to Brown and Schueler, 1997) on a cost per total volume basis, which highlights the 

 reasonably accurate construction estimates. In addition, a typical facility 

sequently, maintenance costs should be estimated based primarily on the mowing frequen

woody vegetation, but may need to be performed much more frequently if aesthetics are an 
ortant consideration. 

Schedule semiannual inspection for the beginning and end of the wet sea

Remove accumulated trash and debris in the basin and around the riser pipe during the 
semiannual inspections.  The fre

� Trim vegetation at
establishment of woody vegetation and for aesthetic and vector reasons. 

� Remove accumulated sediment and re-grade about every 10 years or when the accum
sediment volume exceeds 10 percent of the basin volume.  Inspect the basin each year f

ediment volum

study evaluated the cost of all pond systems (Brown

V = Volu

Using this equation, typical construction costs are: 

$ 41,600 for a 1 acre-foot pond  

$ 1,380,000 for a 100 acre-foot pond  

Interestingly, th

difficulty of developing
constructed by Caltrans cost about $160,000 with a capture volume of only 0.3 ac-ft. 

An economic concern associated with dry ponds is that they might detract slightly from the 
value of adjacent properties. One study found that dry ponds can actually detract from the 
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perceived value of homes adjacent to a dry pond by between 3 and 10 percent (Emmerlin
Dinovo, 1995). 

g-

Maint ost 
For pon nnual cost of ro nce is t ated at abo  5 percent 
of the construction cost (EPA website). Alternatively, a can estimate the cost of the 
mainte ities outlined in th aintenance section. ble 1 presents the intenance 
costs estimated by Caltrans based on their experience with five basins located in southern 
California. Again, it should be emphasized that the vast ma are re  to 
vegetati nt (mowing). 

Estimated Average Annual Main ance Effort 

enance C
ds, the a utine maintena ypically estim

 community 
ut 3 to

nance activ e m  Ta  ma

jority of hours lated
on manageme

Table 1 ten

Activity Labor ours 
Equipment & 
Mat  ($) 

H
erial

Cost

Inspections 4 7 183

Maintenance 49 126 2282 

0

- 535 535 

Vector Control 0 0

Administration 3 0 132 

Materials

Total 56 $668 $3,132 
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Schematic of an Extended Detention Basin (MDE, 2000)
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