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Executive Summary

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:

e 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;

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

e 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);

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

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

e County of San Diego Stormwater Standards Manual,

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

Project development is outside of the Phase | 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:

o~ Project description and vicinity map,

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

o Identification of Pollutants of Concern,

o Identification of Conditions of Concern,

e |dentification of Site Design BMP recommendations,

e Preliminary Hydromodification analysis and discussion,

¢ Identification of Source Control BMPs,

e BMPs for Individual Priority Project Categories,

e Identification of Treatment Control BMP recommendations, and

e Storm Water BMP maintenance discussion.
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Executive Summary

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

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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1.0 Project Description

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. S 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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1.0 Project Description

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.

11  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 PriorityDevelopment 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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1.0 Project Description

Table 1. Priority Development Project Matrix

Yes No Housing subdivisions of 10 or more dwelling units. Examples: single-family homes, multi-family homes, condominiums, and
O o A apartments.
Yes No Commercial—greater than one acre. Any development other than heavy industry or residential. Examples: hospitals; laboratories
B and other medical facilities; educational institutions; recreational facilities; municipal facilities; commercial nurseries; multi-
] O 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 Heavy industry—greater than one acre. Examples: manufacturing plants, food processing plants, metal working facilities, printing
O o c plants, and fleet storage areas (bus, truck, etc.).
Yes No Automotive repair shops. A facility categorized in any one of Standard Industrial Classification (SIC) codes 5013, 5014, 5541,
O ] D 7532-7534, or 7536-7539.
Yes No Restaurants. Any facility that sells prepared foods and drinks for consumption, including stationary lunch counters and refreshment
E stands selling prepared foods and drinks for immediate consumption (SIC.code 5812), where the land area for development is
O ™ 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 Hillside development greater than 5,000 square feet. Any development that creates 5,000 square feet of impervious surface and is
- F located in an area with known erosive soil conditions, where the development will grade on any natural slope that is twenty-five
o percent or greater.
Yes No 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
G square feet of impervious surface on a proposed project site or increases the area of imperviousness of a proposed project site to
O | 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.
O %}
Yes No Street, roads, highways, and freeways. Any paved surface that is 5,000 square feet or greater used for the transportation of
O o ! automobiles, trucks, motorcycles, and other vehicles.
Yes No Retail Gasoline Outlets (RGOs) that are: (a) 5,000 square feet or more or (b) a projected Average Daily Traffic (ADT) of 100 or
O v J more vehicles per day.

hH
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2.0 Pollutants of Concern

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.

General Pollutant Categories

Trash Oxygen
Priority Project Heavy Organic & Demanding Oil & | Bacteria
Categories Sediments | Nutrients | Metals | Compounds | Debris | Substances | Grease |& Viruses|Pesticides
Detached
Residential X X X X X X X
Development
Attached
Residential X X X P P@ P X
Development
Commercial
Development P P P@ X P®) X P® P®
>1 Acre
Heavy
industry/industrial X X X X X X
development
Automotive
. A)5)
Repair Shop \ \ X X
Restaurants X X X X
Hillside
Development X X X X X X
>5,000 ft2
Parking Lots PO PO X X P® X P
Retail Gasoline
Outlets X X X X X
Streets,
Highways & X P X X@ X p®) X
Freeways

X = anticipated
P = potential

@ 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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2.0 Pollutants of Concern

21  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

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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3.0 Conditions of Concern

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.

33 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 | 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 | and Phase Il 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

40  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

e Preserve well draining soils (Type A or B);

e Preserve significant trees;

e Preserve critical (or problematic) areas such @as floodplains, steep slopes, wetlands,
and areas with erosive or unstable soils.

2. Minimize disturbance to natural drainages

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

3. Minimize and disconnect impervious surfaces (see 5)

e Clustered lot design;
e Items checked in 5.

4. Minimize soil compaction

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

5. Drain runoff from impervious surfaces to pervious areas

e LID Street and Road Design

— Curb-cuts to landscaping;

— Rural swales;

— Concave median;

— . Cul-de-sac landscaping design.
e LID parking lot design

— Permeable pavements;

— Curb cuts to landscaping.
e LID driveway, sidewalk design

— Permeable pavements;

— Pitch pavements toward landscaping.
e LID building design

— Cisterns and rain barrels;

— Downspout to swale;

— Vegetated roofs.
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4.0 Site Design BMPs

e 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;

e 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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4.0 Site Design BMPs

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

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:

On-site storm drain inlets
Interior floor drains and elevator shaft sump pumps
Interior parking garages
Need for future indoor and structural pest control
Landscape/outdoor pesticide use
Pools, spas, ponds, decorative fountains, and other water features
Food service
Refuse areas
Industrial processes
Outdoor storage of equipment or materials
Vehicle and equipment cleaning
Vehicle/Equipment repair and maintenance
Fuel dispensing areas
Loading docks
Fire sprinkler test water
Miscellaneous drain or wash water
e Boiler drain lines;
e Condensate drain lines;
e Rooftop equipment;
¢ - Drainage sumps;
e Roofing, gutters, and trim
P. Plazas, sidewalks, and parking lots

OZZIrARC—IEOIMMUUO®>
czZr; T Q2 .

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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5.0 Source Control BMPs

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 Jleach 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

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 |
and Phase Il 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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6.0 Treatment Control BMPs

Table 3. Groups of Pollutants and Relative Effectiveness of Treatment Facilities

Settling Wet Infiltration Trash Rack &
Bioretention | Basins Ponds | Facilities or High-rate Hydro-
Pollutant of Facilities (Dry and Practices | Media | High-rate | Media dynamic
Concern (LID) Ponds) | Wetlands (LID) Filters | Biofilters | Filters Devices

Course Sediment and High High High High High High High High
Trash
Pollutants that tend to High High High High High | Medium | Medium Low
associate with fine
particles during
treatment
Pollutants that tend to Medium Low Medium High Low Low Low Low
be dissolved following
treatment

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 BMPSs.

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

h)
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7.0 Storm Water BMP Maintenance

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

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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Tule Wind Project Storm Water Management Plan

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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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:

Andrew Linehan Jeffrey Durocher

Project Address: . ) APN(s): ) Permit Application #:
Multiple Properties See APN list

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

2. Commercial development that includes development of land area greater than one (1) acre .........cccoeoveverrereennee. No
3. Industrial development greater than 0NE (1) BCTE ...t s Yes
4. AULOMOLIVE FEPAIN SNOP ..vviviiiiiiiisis ettt bbbt R e e e ettt bbb bbb e R e e et e et n b ren s Yes
5. Restaurant or restaurant facilities with an area of development of 5,000 square feet or greater ............cococeeevvreenee Yes
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 SIOPE S25%0 W) .......cciiiiiceierse e 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 @@ ...... Yes

8. A parking lot that is 5,000 square feet or greater OR proposes at least 15 new parking stallS..........cccccevvverrirnnnnne, Yes
9. Streets or roads that create a new paved surface that is 5,000 square feet or greater............cocoeverevniesseenenns Yes
10. RELAIl GASONNE OULIBL..........ooeveeeeveeeieseeeesesees st ss s Yes

@ 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.
@ 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: 1 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. | certify that this intake form
has been completed to the best of my ability and accurately reflects the project being proposed. | 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:
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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.




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 HDR Engineering
applicant):

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 L.and 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.

Does the SWMP
Project Stages need revisions?
YES NO

If YES, Provide
Revision Date

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.




STEP 1

PRIORITY DEVELOPMENT PROJECT DETERMINATION

TABLE 1: IS THE PROJECT IN ANY OF THESE CATEGORIES?

Yes | No Housing subdivisions of 10 or more dwelling units. Examples: single-family

d ] homes, multi-family homes, condominiums, and apartments.

Commercial—greater than one acre. Any development other than heavy industry or
residential. Examples: hospitals; laboratories and other medical facilities; educational
Yes | No institutions; recreational facilities; municipal facilities; commercial nurseries; multi-

M a 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.

ves | No Heavy industry—greater than one acre. Examples: manufacturing plants, food

Q o processing plants, metal working facilities, printing plants, and fleet storage areas (bus,
truck, etc.).

Yes | No Automotive repair shops. A facility categorized in any one of Standard Industrial

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

Restaurants. Any facility that sells prepared foods and drinks for consumption,
including stationary lunch counters and refreshment stands selling prepared foods and
Yes | No drinks for immediate consumption (SIC code 5812), where the land area for development is

d ] 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.

Hillside development greater than 5,000 square feet. Any development that
Yes | No creates 5,000 square feet of impervious surface and is located in an area with known

M u erosive soil conditions, where the development will grade on any natural slope that is
twenty-five percent or greater.

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
Yes | No creates ;,500 square feet of impervious sqrface? on a proposed projec.t site or increases the

Q v 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 Parking lots 5,000 square feet or more or with 15 or more parking spaces and

u M potentially exposed to urban runoff.

Street, roads, highways, and freeways. Any paved surface that is 5,000 square feet
Yes No . .

Q o or greater used for the transportation of automobiles, trucks, motorcycles, and other
vehicles.

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

d M 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 atea 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.




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
ft*)

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

Calculate percent impervious before construction: B /JA=__0 %

Calculate percent impervious after construction: C/A = 0.7 %



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




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:
e Tule Creek Basin — 18,250 acres
e Southern Unnamed Wash Basin — 485 acres

e FHastern 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




9. | Is this an emergency project?

Yes

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 | NJ/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 If YES go to 6.
X
volume of downstream flow?
3. | Will the project discharge to unlined X If YES go to. 6.
channels?
4. | Will the project increase potential X If YES go to 6.
sediment load of downstream flow?
5. | Will the project encroach, cross, realign, If YES go to 8.
or cause other hydraulic changes to a X
stream that may affect downstream
channel stability?
6. | Review channel lining materials and Continue to 7.
. : X
design for stream bank erosion.
7. | Consider channel erosion control measures Continue to 8.
within the project limits as well as X
downstream. Consider scour velocity.
8. | Include, where appropriate, energy Continue to 9.
L . X
dissipation devices at culverts.
9. | Ensure all transitions between culvert Continue to 10.
outlets/headwalls/wingwalls and channels X
are smooth to reduce turbulence and scour.
10. | Include, if appropriate, detention facilities X Continue to 11.
to reduce peak discharges.
“Hardening* natural downstream areas to Continue to 12.
11. | prevent erosion is not an acceptable
technique for protecting channel slopes,
unless pre-development conditions are X
determined to be so erosive that hardening
would be required even in the absence of
the proposed development.
12. | Provide other design principles that are X Continue to 13.

comparable and equally effective.




No. CRITERIA YES | NO | NJA| 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.

M Silt Fence M Desilting Basin

M Fiber Rolls M Gravel Bag Berm

L] Street Sweeping and Vacuuming M Sandbag Barrier

[ Storm Drain Inlet Protection M Material Delivery and Storage

M Stockpile Management M Spill Prevention and Control

M  Solid Waste Management M Concrete Waste Management

M  Stabilized Construction Entrance/Exit M Water Conservation Practices

LI Dewatering Operations L] Paving and Grinding Operations

Vehicle and Equipment Maintenance

N N

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.




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 1If YES, continue to
named on the Clean Water Act (CWA) Section 303(d) list of Water 2.
Quality Limited Segments as impaired for sedimentation and/or If NO, go to 5.
turbidity? Current 303d list may be obtained from the following site: X
http://www.swrcb.ca.gov/tmdl/docs/303dlists2006 /approved/r9 06 303d reqtmdls.
pdf
2. Will the project disturb more than 5 acres, including all phases of the If YES, continue to
development? 3.
If NO, go to 5.
3. Will the project disturb slopes that are steeper than 4:1 (horizontal: If YES, continue to
vertical) with at least 10 feet of relief, and that drain toward the 303(d) 4.
listed receiving water for sedimentation and/or turbidity? If NO, go to 5.
4. Will the project disturb soils with a predominance of USDA-NRCS If YES, continue to
Erosion factors k; greater than or equal to 0.4? 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 Advanced

use Advanced Treatment BMPs. 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




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 If YES, continue to 2.
more acres of land? (Including all phases of | X If NO, go to 6.
development)

2. Would the project site discharge directly If NO, continue to 3.
into channels that are concrete-lined or If YES, go to 6.
significantly hardened such as with rip-rap, X

sackcrete, etc, downstream to their outfall
into bays or the ocean?

3. Would the project site discharge directly If NO, continue to 4.
into underground storm drains discharging X | If YES, go to 6.
directly to bays or the ocean?

4. Would the project site discharge directly to If NO, continue to 5.
a channel (lined or un-lined) and the If YES, go to 6.
combined impervious surfaces downstream X

from the project site to discharge at the
ocean or bay are 70% or greater?

5. Project is required to manage Hydromodification
hydromodification impacts. Management Required
X | as described in Section
67.812 b(4) of the

WPO.
6. Project is not required to manage Hydromodification
hydromodification impacts. 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.

[J San Juan 901 Ll Santa Margarita 902 [J San Luis Rey 903 [J Carlsbad 904

[J San Dieguito 905 [] Penasquitos 906 [J San Diego 907 LJ Sweetwater 909
[] Otay 910 [J Tijuana 911 [ Whitewater 719 [J Clark 720

[ West Salton 721 M Anza Borrego 722 () Tmperial 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 Hydrologic | Impairment(s) listed [303(d) listed Distance to
(tiver, creck, stream, etc) Unit Basin waters or waters with established Proiect
’ ’ T Number TMDLs | ]
Tule Creek 722.71 None 0 mi
Carrizo Creek 722.71 None 4.2 mi

http://www.waterboards.ca.gcov/water issues/programs/tmdl/docs/303dlists2006/epa/r9 06 303d reqtmdl

s.pdf

GROUND WATERS
Hydrologic T
Ground Waters Unit Basin % % a 8 § é % SIS, 61 % % a % é
Number | 5 21 2| & 0| E| £| 2| 2| 2| 2| O| B 2| &
Anza-Botrego 722.00 XXX

http://www.waterboards.ca.gov/sandiego/watetr _issues/programs/basin _plan/index.shtml
+ Excepted from Municipal ® Existing Beneficial Use O Potential Beneficial Use

PROJECT ANTICIPATED AND POTENTIAL POLLUTANTS

11




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 Oxygen Bacteria
. . . Heavy Organic Trash & yee! Oil & ..
Categones Sediments | Nutrients Metals Compounds Debris Demanding Grease . & Pesticides
Substances Viruses
Detached X X X X X X X
Residential
Development
RAt%Che.d | X X X P P(Z) P X
esidentia
Development
Commercial pY pY P@® X P® X P® P®
Development 1
acre or greater
Heavy industry X X X X X X
/industrial
development
Automotive X X®0O) X X
Repair Shops
Restaurants X X X X
Hillside X X X X X X
Development
>5,000 ft®
Parking Lots P pD X X P X pD
Retail Gasoline X X X X
Outlets
Streets, Highways X pY X xX® X P®
& Freeways

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.

12




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

Anticipated Potential .
Pollutant Category cipate otentia Surface Water Impairments
X) P)

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

0Oil & Grease X None
Bacteria & Viruses X None
Pesticides X X None

13




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

M Preserve well draining soils (Type A or B)

M Preserve Significant Trees

M Preserve critical (or problematic) areas such as floodplains, steep slopes, wetlands,
and areas with erosive or unstable soil conditions

[l Other. Description:

2. Minimize Disturbance to Natural Drainages

[ Set-back development envelope from drainages

M Restrict heavy construction equipment access to planned green/open
space areas

Ll Other. Description:

3. Minimize and Disconnect Impervious Surfaces (see 5)

] Clustered Lot Design

M Items checked in 5?

Ll Other. Description:

4, Minimize Soil Compaction

M Restrict heavy construction equipment access to planned green/open
space areas

L] Re-till soils compacted by construction vehicles/equipment

[l Collect & re-use upper soil layers of development site containing organic
Materials

Ll Other. Description:

5. Drain Runoff from Impervious Surfaces to Pervious Areas

LID Street & Road Design

4] Curb-cuts to landscaping

4] Rural Swales

O Concave Median

O Cul-de-sac Landscaping Design

M Other. Description: Nearly all roads will be gravel

LID Parking Lot Desion

M Permeable Pavements

4] Curb-cuts to landscaping

14




0 Other. Description:

LID Driveway, Sidewalk, Bike-path Design

M  Permeable Pavements

M Pitch pavements toward landscaping

0 Other. Description:

LID Building Design

O Cisterns & Rain Barrels

4] Downspout to swale

UJ Vegetated Roofs

0 Other. Description:

LID Iandscaping Design

O Soil Amendments

4] Reuse of Native Soils

0 Smart Irrigation Systems

O Street Trees

L} Other. Description:

Minimize erosion from slopes

M  Disturb existing slopes only when necessary

M  Minimize cut and fill areas to reduce slope lengths

[J  Incorporate retaining walls to reduce steepness of slopes or to shorten slopes

M  Provide benches or terraces on high cut and fill slopes to reduce concentration
of flows

TJ Rounding and shaping slopes to reduce concentrated flow

4] Collect concentrated flows in stabilized drains and channels

0 Other. Description:

15




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.

16




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.

0. 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.

17




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

Q A. On-site storm drain
inlets

0O Locations of inlets.

Q

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.”

M 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.

U 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

Permanent Controls—Show on
Source Control Exhibit, Attachment

2

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
U 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

3

Permanent Controls—List in SUSMP

Table and Narrative

4
Operational BMPs—Include in
SUSMP Table and Narrative

B
QO E. Pools, spas, ponds, O Show location of water feature and If the local municipality requites pools See applicable operational BMPs in
decorative fountains, a sanitary sewer cleanout in an to be plumbed to the sanitary sewer, Fact Sheet SC-72, “Fountain and Pool
and other water accessible area within 10 feet. place a note on the plans and state in Maintenance,” in the CASQA
features. the narrative that this connection will Stormwater Quality Handbooks at
be made according to local www.cabmphandbooks.com
requirements.
O F. Food setvice O For restaurants, grocery stotes, and Describe the location and features of
other food service operations, show the designated cleaning area.
location (indoors or in a covered
area outdoors) of a floor sink or Describe the items to be cleaned in
other area for cleaning floor mats, this facility and how it has been sized
containers, and equipment. to insure that the largest items can be
accommodated.
Q  On the drawing, show a note that

this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.
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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

3

Permanent Controls—List in SUSMP

Table and Narrative

4
Operational BMPs—Include in
SUSMP Table and Narrative

B
G. Refuse areas Show where site refuse and State how site refuse will be handled State how the following will be
recycled materials will be handled and provide supporting detail to what implemented:
and stored for pickup. See local is shown on plans.
municipal requirements for sizes Provide adequate number of
and other details of refuse areas. State that signs will be posted on or receptacles. Inspect receptacles
near dumpsters with the words “Do regularly; repair or replace leaky

U  If dumpsters or other receptacles not dump hazardous materials here” receptacles. Keep receptacles
are outdoors, show how the or similar. covered. Prohibit/prevent dumping
designated area will be covered, of liquid or hazardous wastes. Post
graded, and paved to prevent run- “no hazardous materials” signs.
on and show locations of berms to Inspect and pick up litter daily and
prevent runoff from the area. clean up spills immediately. Keep

spill control materials available on-

O  Any drains from dumpsters, site. See Fact Sheet SC-34, “Waste
compactors, and tallow bin areas Handling and Disposal” in the
shall be connected to a grease CASQA Stormwater Quality
removal device before discharge to Handbooks at
sanitary sewer. www.cabmphandbooks.com

O H. Industrial processes. O  Show process area. O Ifindustrial processes are to be See Fact Sheet SC-10, “Non-

located on site, state: “All process
activities to be performed indoors. No
processes to drain to exterior ot to
storm drain system.”

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

Source Control Exhibit, Attachment

2
Permanent Controls—Show on

B

3

Permanent Controls—List in SUSMP

Table and Narrative

4
Operational BMPs—Include in
SUSMP Table and Narrative

O 1. Outdoor storage of

equipment or materials.

(See rows J and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)

Q

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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O J. Vehicle and
Equipment Cleaning

Show on drawings as appropriate:

(1) Commertcial/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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O 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 outdoots, 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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Q L. Fuel Dispensing
Areas

Fueling areas! 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 areal.] The canopy [or
cover] shall not drain onto the
fueling area.

Q

Q

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

! 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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O 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.

Q

Q

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

O N. Fire Sprinkler Test
Water

O 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.

H OO OO

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 Coarse Sediment and Trash Pollutants that tend Pollutants that tend
Project to associate with to be dissolved
Specific fine particles during following treatment
POCs 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)

Media
Filters

Wet Ponds Infiltration
and Facilities
Constructed or
Wetlands Practices

(LID)

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

L Flow-through Planter

LI 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

L Dry well

[] Infiltration trench

Wet Ponds and Constructed Wetlands

Ll Wet pond/basin (permanent pool)

[] Constructed wetland

Vegetated Swales (LID®)

] Vegetated Swale

Media Filters

[] Austin Sand Filter

[] Delaware Sand Filter

[l Multi-Chambered Treatment Train (MCTT)

Higher-rate Biofilters

L] Tree-pit-style unit

[J Other

Higher-rate Media Filters

L] Vault-based filtration unit with replaceable cartridges

[] Other

Hydrodynamic Separator Systems

[] Swirl Concentrator

L] Cyclone Separator

Trash Racks

[] Catch Basin Insert

L] Catch Basin Insert w/ Hydrocarbon boom

[] Other

Self-Treating or Self-Retaining Areas (LID)

[] Pervious Pavements

] Vegetated Roofs

[] Other

@ 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 Qwaq Vwg
(acres) (cfs) (ft%)
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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

SELECTED BMP Description
CATEGORY YES NO
First X
Second' X
Third? 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 LID or TC-BMP
Identifier* Type

BMP Pollutant
of Concern
Efficiency
(HM,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, X

Sizing Design Calculations and BMP/IMP

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

Note: Attachments B and C may be combined.
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Tule Wind Project Storm Water Management Plan

APPENDIX'D
Project Exhibits
Exhibit A — Existing Conditions Drainage Map

Exhibit B — Proposed Conditions Drainage Map
Exhibit C — BMP Map

1_sz Storm Water Management Plan Iberdrola Renewables, Inc.
~ N Tule Wind Project November 2010
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Tule Wind Project Storm Water Management Plan

APPENDIX E
Additional BMP Information

CASQA Site Design and Facility Design
CASQA Site Design and Landscape Planning
CASQA Vegetated Swale
CASQA Extended Detention Basin
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pollutants; and 3), if still needed atter deploying 1) and 2), treating contaminated stormwater
runoff before discharging it to the storm drain system or to receiving waters.

This section describes how elements 1), 2), and 3) of the strategy can be incorporated into the
site and facility planning and design process, and by doing so, eliminating or reducing the
amount of stormwater runoff that may require treatment at the point where stormwater runoff
ultimately leaves the site. Elements 1) and 2) may be referred to as “source controls” because
they emphasize reducing or eliminating pollutants in stormwater runoff at their source through
runoff reduction and by keeping pollutants and stormwater segregated. Section 4 provides
detailed descriptions of the BMPs related to elements 1) and 2) of the strategy. Element 3) of
the strategy is referred to as “treatment control” because it utilizes treatment mechanisms to
remove pollutants that have entered stormwater runoff. Section 5 provides detailed
descriptions of BMPs related to element 3) of the strategy. Treatment controls integrated into
and throughout the site usually provide enhanced benefits over the same or similar controls
deployed only at the “end of the pipe” where rinoff leaves the nroiect site

3.2 Integration of BMF
Features

Many common site features can achieve stor,
more basic elements, either alone or in comb
The basic elements include infiltration,
retention/detention, biofilters, and
structural controls. This section first
describes these basic elements, and then
describes how these elements can be
incorporated into common site features.

Infiltration

Infiltration is the process where water enters
the ground and moves downward through
the unsaturated soil zone. Infiltration is
ideal for management and conservation of
runoff because it filters pollutants through
the soil and restores natural flows to
groundwater and downstream water bodies.
See Figure 3-1.

January 2003 California Stor
Errata 9-04 New Developm
www.cabr
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and to reduce erosion. Closed infiltration basins can be constructed under the land surface with
open graded crushed stone, leaving the surface to be used for parking or other uses. Subsurface
closed basins are generally more difficult to maintain and more expensive than open filtration
systems, and are used primarily where high land costs demand that the land surface be
reclaimed for economic use.

Infiltration systems are often designed to capture the “first flush” storm event and used in
combination with a detention basin to control peak hydraulic flows. They effectively remove
suspended solids, particulates, bacteria, organics and soluble metals and nutrients through the
vehicle of filtration, absorption and microbial decomposition. Groundwater contamination
should be considered as a potential adverse effect and should be considered where shallow
groundwater is a source of drinking water. In cases where groundwater sources are deep, there
is a very low chance of contamination from normal concentrations of typical urban runoff.

Retention and Detention

Retention and detention systems differ from infiltra
systems are designed to capture and retain runoff te
at predevelopment flow rates. Permanent pools of w
Pollutants settle out and are removed from the wate
Figure 3-2.

Retention systems capture runoff and retain it
between storms as shown in Figure 3-3.

Water held in the system is displaced by the

next significant rainfall event. Pollutants

settle out and are thereby removed from the

water column. Because the water remains in

the system for a period of time, retention =
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parking lot islands, landscaped areas surrounding
buildings, perimeter parking lots, and other open
space sections. Placing bioretention facilities on
land that city regulations require developers to
devote to open space efficiently uses the land. An
experienced landscape architect can choose plant
species and planting materials that are easy to
maintain, aesthetically pleasing, and capable of
effectively reducing pollutants in runoff from the
site.

ase stormwater in a manner that is similar to
imics natural ecological functions and uses wetland
e rsseaman s sarven pasessssis = asw vy oevens -2€0S @ PErManent water source to function properly

and must be engineered to remove coarse se«
from entering the pond. Stormwater has the
functions and constructed wetlands can be u

Biofilters

Biofilters, also known as vegetated swales an
filter strips, are vegetated slopes and channe
designed and maintained to transport shallor
depths of runoff slowly over vegetation.
Biofilters are effective if flows are slow and
depths are shallow (3% slope max.). The slo
movement of runoff through the vegetation
provides an opportunity for sediments and
particulates to be filtered and degraded throt
biological activity. In most soils, the biofilter
also provides an opportunity for stormwater
infiltration, which further removes pollutant
and reduces runoff volumes. See Figure 3-4.

Swales intercept both sheet and concentratec
vegetation-lined channel. Grass filter strips i
of streets, parking lots, and rooftops and dive
buffer zone, or small forest. Typically, the ve

January 2003 California Stor
Errata 9-04 New Developm
www.cabr



PELIUUDS. OPTUICD DUULL dd VWILIUWD, UUZVWUULUD, DTEUEC, L UdLL, 1ICD, dliul UL UDLL LUICLAals Val yiuy

degrees of soil moisture and can provide an attractive plant palette year round.

Structural Controls

Structural controls in the context of this section include a range of measures that prevent
pollutants from coming into contact with stormwater. In this context, these measures may be
referred to as “structural source controls” meaning that they utilize structural features to
prevent pollutant sources and stormwater from coming into contact with one another, thus
reducing the opportunity for stormwater to become contaminated. Examples of structural
source controls include covers, impermeable surfaces, secondary containment facilities, runoff
diversion berms, and diversions to wastewater treatment plants.

3.2.1 Streets

More than any other single element, street design has a powerful impact on stormwater quality.
Street and other transportation-related structures typically can comprise between 60 and 70%
of the total impervious coverage in urban areas and, unlike rooftops, streets are almost always
directly connected to an underground stormwater system.

Recognizing that street design can be the greatest factor in development’s impact on stormwater
quality, it is important that designers, municipalities and developers employ street standards
that reduce impervious land coverage. Directing runoff to biofilters or swales rather than
underground storm drains produces a street system that conveys stormwater efficiently while
providing both water quality and aesthetic benefits.

On streets where a more urban character is desired, or where a rigid pavement edge is required,
curb and gutter systems can be designed to empty into drainage swales. These swales can run
parallel to the street, in the parkway between the curb and the sidewalk, or can intersect the
street at cross-angles, and run between residences, depending on topography or site planning.
Runoff travels along the gutter, but instead of being emptied into a catch basin and underground
pipe, multiple openings in the curb direct runoff into surface swales or infiltration/detention
basins.

In recent years, new street standards have been gaining acceptance that meets the access
requirements of local residential streets while reducing impervious land coverage. These
standards create a new class of street that is narrower and more interconnected than the current
local street standard, called an “access” street. An access street is at the lowest end of the street
hierarchy and is intended only to provide access to a limited number of residences.
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routes to compensate for the unlikely possibility that a street may be blocked.

Many municipal street standards mandate 80 to 100% impervious land coverage in the public
right-of-way, and are a principal contributor to the environmental degradation caused by
development.

A street standard that allows an interconnected system of narrow access streets for residential
neighborhoods has the potential to achieve several complimentary environmental and social
benefits. A hierarchy of streets sized according to average daily traffic volumes yields a wide
variety of benefits: improved safety from lower speeds and volumes, improved aesthetics from
street trees and green parkways, reduced impervious land coverage, less heat island effect, and
lower development costs. If the reduction in street width is accompanied by a drainage system
that allows for infiltration of runoff, the impact of streets on stormwater quality can be greatly
mitigated.

There are many examples of narrow streets, from both newly constructed and older
communities, which demonstrate the impact of street design on neighborhood character and
environmental quality. See Table 3-1.

Table 3-1 Adopted Narrow Street Standards (Typ. Cross-Sections, two-way
traffic)

City of Santa Rosa 30 ft wide with parking permitted both sides, <1000 Average Daily
Traffic (ADT)
26 — 28 ft with parking permitted one side

20 ft - no parking permitted
20 ft neck downs at intersections

City of Palmdale 28 ft wide with parking permitted both sides

it of Qan Taon an f widn with narlbine permitted both sides, <21 Dwelling Units (DU)
permitted both sides, <121 DU

permitted both sides, 2-4 DU
itted both sides, 5-15 DU

nt cross-section with parking permitted on adjacent gravel

m in Figure 3-5.
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RURAL

19' pavernent

parking on gravel shoulder
drainage in gravel swale
no sidewalk- shared space

32% irmpervious land coverage

18" ashpalt
wy, §" conc, bands

NEO-TRADITIONAL

38" pavernent

on-street parking, both sides
drainage in concrete gutter
sidewalk both sides

adequate space for street trees
63% impervious land coverage

] & 17 ] 28' ashpalt 1 ?'h 'J o |

TwalkT planter w. B" conc. curbs Tplanter” walk?
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often greater than the area covered by streets or rooftops. In a neighborhood of single-family
homes, this parking area is generally located on private driveways or along the street. In higher
density residential developments, parking is often consolidated in parking lots.

The space for storage of the automobile, the standard parking stall, occupies only 160 ft2, but
when combined with aisles, driveways, curbs, overhang space, and median islands, a parking lot
can require up to 400 ft2 per vehicle, or nearly one acre per 100 cars. Since parking is usually
accommodated on an asphalt or concrete surface with conventional underground storm drain
systems, parking lots typically generate a great deal of DCIA.
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durable enough to support the
concentrated traffic of all vehicles using
the lot. The stalls, on the other hand,
need only be designed for the 2 or 3 mph
speed of vehicles maneuvering into
place. Most of the time the stalls are in
use, vehicles are stationary. Hybrid lots
reduce impervious surface coverage in
parking areas by differentiating the
paving between aisles and stalls, and
combining impervious aisles with
permeable stalls, as shown in Figure 3-6.

If aisles are constructed of a more conventiol
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Figure 3-9
Parking Grove

Overflow Parking

Parking lot design is often required to
accommodatepeak demand, generating a high
proportion of impervious land coverage of
very limited usefulness. An alternative is to
differentiate between regular and peak
parking demands, and to construct the peak
parking stalls of a different, more permeable,
material. This “overflow parking” area can be
made of a turf block, which appears as a green
lawn when not occupied by vehicles, or
crushed stone or other materials. See Figure
3-11. The same concept can be applied to
areas with temporary parking needs, such as
emergency access routes, or in residential
applications, RV, or trailer parking.
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infiltration basins eliminate the possibilities
mosquitoes and safety hazards sometimes pe
to be associated with ephemeral surface drai
They also can provide for storage of large vol
runoff, and can be incorporated with roof ru
collection systems.

3.2.3 Driveways

Driveways can comprise up to 40% of the tot
development, with streets, turn-arounds, anc

Driveway length is generally determined by g

mandated by municipal codes and ordinance

driveways are required, unless a rear alley sy

parking for two vehicles side by side is required, a 20 ft minimum width is required. Thus, if a
20 ft setback and a two-car-wide driveway are required, a minimum of 400 ft2 of driveway will
result, or 4% of a typical 10,000 ft2 residential lot. If the house itself is compact, and the
driveway is long, wide, and paved with an impervious material such as asphalt or concrete, it can
become the largest component of impervious land coverage on the lot.

Municipalities can reduce the area dedicated to driveways by allowing for tandem parking (one
vehicle in front of another on a narrow driveway). In addition, if shared driveways are
permitted, then two or more garages can be accessed by a single driveway, further reducing
required land area. Rear alley access to the garage can reduce driveway length, but overall
impervious surface coverage may not be reduced if the alleys are paved with impervious
materials and the access streets remain designed to conventional municipal standards.

Alternative solutions that work to reduce the impact of water quality problems associated with
impervious land coverage on city streets also work on driveways. Sloping the driveway so that it
drains onto an adjacent turf or groundcover area prevents driveways from draining directly to
storm drain systems. This concept is shown in Figures 3-13 and 3-14. Use of turf-block or unit
pavers on sand creates attractive, low maintenance, permeable driveways that filter stormwater.
See Figure 3-15. Crushed aggregate can serve as a relatively smooth pavement with minimal
maintenance as shown in Figure 3-16. Paving only under wheels (Figure 3-17) is a viable,
inexpensive design if the driveway is straight between the garage and the street, and repaving
temporary parking areas with permeable unit pavers such as brick or stone can significantly
reduce the percentage of impervious area devoted to the driveway.
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Maintenance of a healthy soil structure through the practice of retaining or restoring native soils
where possible and using soil amendments where appropriate can improve the land’s ability to
filter and slowly release stormwater into drainage networks. Construction practices such as
decreasing soil compaction, storing topsoil on-site for use after construction, and chipping wood
for mulch as it is cleared for the land can improve soil quality and help maintain healthy
watersheds. Practices that reduce erosion and help retain water on-site include incorporating
organic amendments into disturbed soils after construction, retaining native vegetation, and
covering soil during revegetation.

Subtle changes in grading can also improve infiltration. Landscape surfaces are conventionally
graded to have a slight convex slope. This causes water to run off a central high point into a
surrounding drainage system, creating increased runoff. If a landscape surface is graded to have
a slightly concave slope, it will hold water. The infiltration value of concave vegetated surfaces is
greater in permeable soils. Soils of heavy clay or underlain with hardpan provide less
infiltration value. In these cases, concave vegetated surfaces must be designed as
retention/detention basins, with proper outlets or under drains to an interconnected system.

Multiple Small Basins

Biofilters, infiltration, retention/detention basins are the basic elements of a landscape designed
for stormwater management. The challenge for designers is to integrate these elements
creatively and attractively in the landscape — either within a conventional landscape aesthetic or
by presenting a different landscape image that emphasizes the role of water and drainage.

Multiple small basins can provide a great deal of water storage and infiltration capacity. These
small basins can fit into the parkway planting strip or shoulders of street rights-of-way. If
connected by culverts under walks and driveways, they can create a continuous linear
infiltration system. Infiltration and retention/detention basins can be placed under wood decks,
in parking lot planter islands, and at roof downspouts. Outdoor patios or seating areas can be
sunken a few steps, paved with a permeable pavement such as flagstone or gravel, and designed
to hold a few inches of water collected from surrounding rooftops or paved areas for a few hours
after a rain.

All of these are examples of small basins that can store water for a brief period, allowing it to
infiltrate into the soil, slowing its release into the drainage network, and filtering pollutants. An
ordinary lawn can be designed to hold a few inches of water for a few hours after a storm,
attracting birds and creating a landscape of diversity. Grass/vegetated swales can be integrated
with landscaping, providing an attractive, low maintenance, linear biofilter. Extended detention
(dry ponds) store water during storms, holding runoff to predevelopment levels. Pollutants
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A large number of plant species will survive moist soils or periodic inundation. These plants
provide a wide range of choices for planted infiltration/detention basins and drainage swales.
Most inundated plants have a higher survival potential on well-drained alluvial soils than on fine
textured shallow soils or clays.

Maintenance Needs for Stormwater Systems

All landscape treatments require maintenance. Landscapes designed to perform stormwater
management functions are not necessarily more maintenance intensive than highly manicured
conventional landscapes. A concave lawn requires the same mowing, fertilizing, and weeding as
a convex one and often less irrigation because more rain is filtered into the underlying soil.
Sometimes infiltration basins may require a different kind of maintenance than conventionally
practiced.

Typical maintenance activities include periodic inspection of surface drainage systems to ensure
clear flow lines, repair of eroded surfaces, adjustment or repair of drainage structures, soil
cultivation or aeration, care of plant materials, replacement of dead plants, replenishment of
mulch cover, irrigation, fertilizing, pruning and mowing. In addition, dead or stressed
vegetation may indicate chemical dumping. Careful observation should be made of these areas
to determine if such a problem exists.

Landscape maintenance can have a significant impact on soil permeability and its ability to
support plant growth. Most plants concentrate the majority of their small absorbing roots in the
upper 6 in. of the soil surface if a mulch or forest litter protects the surface. If the soil is exposed
or bare, it can become so hot that surface roots will not grow in the upper 8 to 10 in. The
common practice of removing all leaf litter and detritus with leaf blowers creates a hard-crusted
soil surface of low permeability and high heat conduction. Proper mulching of the soil surface
improves water retention and infiltration, while protecting the surface root zone from
temperature extremes.

In addition to impacting permeability, landscape maintenance practices can have adverse effects
on water quality. Because commonly used fertilizers and herbicides are a source of organic
compounds, it is important to keep these practices to a minimum, and prevent overwatering.

When well maintained and designed, landscaped concave surfaces, infiltration basins, swales
and bioretention areas can add aesthetic value while providing the framework for
environmentally sound, comprehensive stormwater management systems.
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reduce ambient temperature of stormwater runoff and absorb surface water pollutants.

When using street trees to achieve stormwater management goals, it is important to use tree
species with wide canopies. Street tree design criteria should specify species expected to attain
20 to 30 ft canopies at maturity. Planter strips with adequate width and depth of soil volume
are necessary to ensure tree vitality and reduce future maintenance. Structural soils also
provide rooting space for large trees and can be specified along narrow planter strips and
underneath sidewalks to enable continuous belowground soil and root connections.

3.2.5 Outdoor Work Areas

The site design and landscape details listed in previous sections are appropriate for uses where
low concentrations of pollutants can be mitigated through infiltration, retention, and detention.
Often in commercial and industrial sites, there are outdoor work areas in which a higher
concentration of pollutants exists, and thus a higher potential of pollutants infiltrating the soil.
These work areas often involve automobiles, equipment machinery, or other commercial and
industrial uses, and require special consideration.

Outdoor work areas are usually isolated elements in a larger development. Infiltration and
detention strategies are still appropriate for and can be applied to other areas of the site, such as
parking lots, landscape areas, employee use areas, and bicycle path. It is only the outdoor work
area within the development — such as the loading dock, fueling area, or equipment wash area —
that requires a different drainage approach. This drainage approach is often precisely the
opposite from the infiltration/detention strategy — in other words, collect and convey.

In these outdoor work areas, infiltration is discouraged and runoff is often routed directly to the
sanitary sewer, not the storm drain. Because this runoff is being added to the loads normally
received by the water treatment plants (publicly owned treatment works — POTWs), it raises
several concerns that must be addressed in the planning and design stage. These include:

m  Higher flows that could exceed the sewer system capacity
m Catastrophic spills that may cause harm to POTW operation
m A potential increase in pollutants

These concerns can be addressed at policy, management, and site planning levels.
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Commercial and industrial sites that host special activities need to implement a pollution
prevention program minimizing hazardous material use and waste. For example, if restaurant
grease traps are directly connected to the sanitary sewer, proper management programs can
mitigate the amount of grease that escapes from the trap, clogging sewer systems and causing
overflows or damage to downstream systems.

Site Planning
Outdoor work areas can be designed in particular ways to reduce their impacts on both
stormwater quality and sewage treatment plants.

Create an impermeable surface such as concrete or asphalt, or a prefabricated metal drip
pan, depending on the use.

Cover the area with a roof. This prevents rain from falling on the work area and becoming
polluted runoff.

Berm or mound around the perimeter of the are:
flow on to the surface of the work area.

Directly connect runoff. Unlike other areas, run
connected to the sanitary sewer or other speciali
more highly concentrated pollutants from these
removes particular constituents. Approval for th
appropriate sanitary sewer agency.

Locate the work area away from storm drains or
or directly upstream from a storm drain or lands
debris or liquids from the work area can migrate

Plan the work area to prevent run-on. This can be accomplished by raising the work area or
by diverting run-on around the work area.

These design elements are general considerations for work areas. In designing any outdoor
work area, evaluate local ordinances affecting the type of work area, as many local jurisdictions
have specific requirements.

Some activities are common to many commercial and industrial sites. These include garbage
and recycling, maintenance and storage, and loading. These activities can have a significant
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away from drainage paths and waterways, an
Implementing a regular maintenance plan fo
sweeping, litter control, and spill cleanup als
prevent stormwater pollution.

Specifying impermeable surfaces for vehicle :
equipment maintenance areas will reduce th
pollutant infiltration. A concrete surface will
last much longer than an asphalt one, as vehi
can either dissolve asphalt or be absorbed by
asphalt and released later. See Figure 3-18.

3.2.7 Vehicle and Equipme]

It is generally advisable to cover areas used fi

equipment, surround them with a perimeter berm, and clearly mark them as a designated
washing area. Sumps or drain lines can be installed to collect wash water, which may be treated
for reuse or recycling, or for discharge to the sanitary sewer. The POTW may require some form
of pretreatment, such as a trap, for these areas.

Fueling and maintenance activities must be isolated from the vehicle washing facilities. These
activities have specific requirements, described later in this section.

Storage of bulk materials, fuels, oils, solvents, other chemicals, and process equipment should
be accommodated on an impervious surface covered with a roof. To reduce the chances of
corrosion, materials should not be stored directly on the ground, but supported by a wire mesh
or other flooring above the impervious pavement. In uncovered areas, drums or other
containers can be stored at a slight angle to prevent ponding of rainwater from rusting the lids.
Liquid containers should be stored in a designated impervious area that is roofed, fenced within
a berm, to prevent spills from flowing into the storm drain.

If hazardous materials are being used or stored, additional specific local, state, or federal
requirements may apply.

3.2.8 Loading Area

Loading areas and docks can be designed with a roof or overhang, and a surrounding curb or
berm. See Figure 3-19. The area should be graded to direct flow toward an inlet with a shutoff
valve or dead-end sump. The sump must be designed with enough capacity to hold a spill while
the valve is closed. If the sump has a valve, it must be kept in the closed position and require an

January 2003 California Stormwater BMP Handbook 3-15
Errata 9-04 New Development and Redevelopment
www.cabmphandbooks.com



Areas designated for trash storage can be covered to protect containers from rainfall. Where
covering the trash storage area is not feasible, the area can be protected from run on using
grading and berms, and connected to the sanitary sewer to prevent leaks from leaving the
designated trash storage area enclosure.

3.2.10 Wash Areas

Areas designated for washing of floor mats, containers, exhaust filters, and similar items can be
covered and enclosed to protect the area from rainfall and from overspray leaving the area.
These areas can also be connected to the sanitary sewer to prevent wash waters from leaving the
designated enclosures. A benefit of covering and enclosing these areas is that vectors may be
reduced and aesthetics of the area improved.

3.2.11 Fueling Areas

In all vehicle and equipment fueling areas, plans must be developed for cleaning near fuel
dispensers, emergency spill cleanup, and routine inspections to prevent leaks and ensure
properly functioning equipment.

If the fueling activities are minor, fueling can be performed in a designated, covered, and
bermed area that will not allow run-on of stormwater or runoff of spills.

Retail gasoline outlets and vehicle fueling areas have specific design guidelines. These are
described in a Best Management Practice Guide for retail gasoline outlets developed by the
California Stormwater Quality Task Force, in cooperation with major gasoline corporations. The
practice guide addresses standards for existing, new, or substantially remodeled facilities. In
addition, some municipal stormwater permits require RGOs to provide appropriate runoff
treatment.

Fuel dispensing areas are defined as extending 6.5 ft from the corner of each fuel dispenser or
the length at which the hose and nozzle assembly may be operated plus 1 ft, whichever is less.
These areas must be paved with smooth impervious surfaces, such as Portland cement concrete,
with a 2-4% slope to prevent ponding, and must be covered. The cover must not drain onto the
work area. The rest of the site must separate the fuel dispensing area by a grade break that
prevents run-on of stormwater.

Within the gas station, the outdoor trash receptacle area (garbage and recycling), and the
air/water supply area must be paved and graded to prevent stormwater run-on. Trash
receptacles should be covered.
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Description

Each project site possesses unique topograpl
which are more suitable for development tha
appropriate landscape planning methodologi
action that can be done to minimize surface ¢

Approach

Landscape planning should couple considera
consideration of community goals and projec
natural areas to the extent possible, maximiz
opportunities, and protect slopes and channe

Suitable Applications

Appropriate applications include residential,
development or redevelopment.

Design Considerations

Design requirements for site design and land
should conform to applicable standards and
agencies with jurisdiction and be consistent v
General Plan and Local Area Plan policies.
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the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

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

Conserve Natural Areas during Landscape Planning

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

Cluster development on least-sensitive portions
a natural undisturbed condition.

Limit clearing and grading of native vegetation a
build lots, allow access, and provide fire protecti

Maximize trees and other vegetation at each site
tree areas, and promoting the use of native and/

Promote natural vegetation by using parking lot

Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration (

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

Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Protection of Slopes and Channels during Landscape Design

Convey runoff safely from the tops of slopes.

Avoid disturbing steep or unstable slopes.

Avoid disturbing natural channels.

Stabilize disturbed slopes as quickly as possible.

Vegetate slopes with native or drought tolerant vegetation.

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

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

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

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

Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater manageme
define “redevelopment” in terms of amounts
floor area and/or exterior construction, and |
impervious surfaces. The definition of “ red
whether or not the requirements for new dev
redevelopment. If the definition applies, the
above should be followed.
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metals), promote infiltration, and reduce the *'~= -~y o+
stormwater runoff. Vegetated swales can ser

stormwater drainage system and can replace

storm sewer systems.

California Experience

Caltrans constructed and monitored six vege
southern California. These swales were gene
reducing the volume and mass of pollutants i
the areas where the annual rainfall was only .
the vegetation did not require additional irrig
that strongly affected performance was the p
numbers of gophers at most of the sites. The
earthen mounds, destroyed vegetation, and g
effectiveness of the controls for TSS reductio

Advantages

m If properly designed, vegetated, and oper
serve as an aesthetic, potentially inexpen
development or roadway drainage conve)
significant collateral water quality benefi
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treated using multiple swales.
A thick vegetative cover is needed for these practices to function properly.
They are impractical in areas with steep topography.

They are not effective and may even erode when flow velocities are high, if the grass cover is
not properly maintained.

In some places, their use is restricted by law: many local municipalities require curb and
gutter systems in residential areas.

Swales are mores susceptible to failure if not properly maintained than other treatment
BMPs.

Design and Sizing Guidelines

Flow rate based design determined by local requirements or sized so that 85% of the annual
runoff volume is discharged at less than the design rainfall intensity.

Swale should be designed so that the water level does not exceed 2/3rds the height of the
grass or 4 inches, which ever is less, at the design treatment rate.

Longitudinal slopes should not exceed 2.5%

Trapezoidal channels are normally recommended but other configurations, such as
parabolic, can also provide substantial water quality improvement and may be easier to mow
than designs with sharp breaks in slope.

Swales constructed in cut are preferred, or in fill areas that are far enough from an adjacent
slope to minimize the potential for gopher damage. Do not use side slopes constructed of
fill, which are prone to structural damage by gophers and other burrowing animals.

A diverse selection of low growing, plants that thrive under the specific site, climatic, and
watering conditions should be specified. Vegetation whose growing season corresponds to
the wet season are preferred. Drought tolerant vegetation should be considered especially
for swales that are not part of a regularly irrigated landscaped area.

The width of the swale should be determined using Manning’s Equation using a value of
0.25 for Manning’s n.
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m If sod tiles must be used, they should be placed so that there are no gaps between the tiles;
stagger the ends of the tiles to prevent the formation of channels along the swale or strip.

m  Use a roller on the sod to ensure that no air pockets form between the sod and the soil.

m  Where seeds are used, erosion controls will be necessary to protect seeds for at least 75 days
after the first rainfall of the season.

Performance

The literature suggests that vegetated swales represent a practical and potentially effective
technique for controlling urban runoff quality. While limited quantitative performance data
exists for vegetated swales, it is known that check dams, slight slopes, permeable soils, dense
grass cover, increased contact time, and small storm events all contribute to successful pollutant
removal by the swale system. Factors decreasing the effectiveness of swales include compacted
soils, short runoff contact time, large storm events, frozen ground, short grass heights, steep
slopes, and high runoff velocities and discharge rates.

Conventional vegetated swale designs have achieved mixed results in removing particulate
pollutants. A study performed by the Nationwide Urban Runoff Program (NURP) monitored
three grass swales in the Washington, D.C., area and found no significant improvement in urban
runoff quality for the pollutants analyzed. However, the weak performance of these swales was
attributed to the high flow velocities in the swales, soil compaction, steep slopes, and short grass
height.

Another project in Durham, NC, monitored the performance of a carefully designed artificial
swale that received runoff from a commercial parking lot. The project tracked 11 storms and
concluded that particulate concentrations of heavy metals (Cu, Pb, Zn, and Cd) were reduced by
approximately 50 percent. However, the swale proved largely ineffective for removing soluble
nutrients.

The effectiveness of vegetated swales can be enhanced by adding check dams at approximately
17 meter (50 foot) increments along their length (See Figure 1). These dams maximize the
retention time within the swale, decrease flow velocities, and promote particulate settling.
Finally, the incorporation of vegetated filter strips parallel to the top of the channel banks can
help to treat sheet flows entering the swale.

Only 9 studies have been conducted on all grassed channels designed for water quality (Table 1).
The data suggest relatively high removal rates for some pollutants, but negative removals for
some bacteria, and fair performance for phosphorus.
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available data, grassed channels generally have poorer removal rates than wet and dry swales,
although some swales appear to export soluble phosphorus (Harper, 1988; Koon, 1995). It is not
clear why swales export bacteria. One explanation is that bacteria thrive in the warm swale
soils.

Siting Criteria

The suitability of a swale at a site will depend on land use, size of the area serviced, soil type,
slope, imperviousness of the contributing watershed, and dimensions and slope of the swale
system (Schueler et al., 1992). In general, swales can be used to serve areas of less than 10 acres,
with slopes no greater than 5 %. Use of natural topographic lows is encouraged and natural
drainage courses should be regarded as significant local resources to be kept in use (Young et al.,

1996).

Selection Criteria (NCTCOG, 1993)
m Comparable performance to wet basins

m Limited to treating a few acres
m  Availability of water during dry periods to maint
m Sufficient available land area

Research in the Austin area indicates that vegetated
even when dormant. Therefore, irrigation is not req
periods, but may be necessary only to prevent the ve
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Most of the design guidelines adopted for swale design specify a minimum hydraulic residence
time of 9 minutes. This criterion is based on the results of a single study conducted in Seattle,
Washington (Seattle Metro and Washington Department of Ecology, 1992), and is not well
supported. Analysis of the data collected in that study indicates that pollutant removal at a
residence time of 5 minutes was not significantly different, although there is more variability in
that data. Therefore, additional research in the design criteria for swales is needed. Substantial
pollutant removal has also been observed for vegetated controls designed solely for conveyance
(Barrett et al, 1998); consequently, some flexibility in the design is warranted.

Many design guidelines recommend that grass be frequently mowed to maintain dense coverage
near the ground surface. Recent research (Colwell et al., 2000) has shown mowing frequency or
grass height has little or no effect on pollutant removal.

Summary of Design Recommendations
1) The swale should have a length that provides a minimum hydraulic residence time of
at least 10 minutes. The maximum bottom width should not exceed 10 feet unless a
dividing berm is provided. The depth of flow should not exceed 2/3rds the height of
the grass at the peak of the water quality design storm intensity. The channel slope
should not exceed 2.5%.

2) A design grass height of 6 inches is recommended.

3) Regardless of the recommended detention time, the swale should be not less than
100 feet in length.

4) The width of the swale should be determined using Manning’s Equation, at the peak
of the design storm, using a Manning’s n of 0.25.

5) The swale can be sized as both a treatment facility for the design storm and as a
conveyance system to pass the peak hydraulic flows of the 100-year storm if it is
located “on-line.” The side slopes should be no steeper than 3:1 (H:V).

6) Roadside ditches should be regarded as significant potential swale/buffer strip sites
and should be utilized for this purpose whenever possible. If flow is to be introduced
through curb cuts, place pavement slightly above the elevation of the vegetated areas.
Curb cuts should be at least 12 inches wide to prevent clogging.

7) Swales must be vegetated in order to provide adequate treatment of runoff. It is
important to maximize water contact with vegetation and the soil surface. For
general purposes, select fine, close-growing, water-resistant grasses. If possible,
divert runoff (other than necessary irrigation) during the period of vegetation
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Maintenance activities should include periodic mowing (with grass never cut shorter than the
design flow depth), weed control, watering during drought conditions, reseeding of bare areas,
and clearing of debris and blockages. Cuttings should be removed from the channel and
disposed in a local composting facility. Accumulated sediment should also be removed
manually to avoid concentrated flows in the swale. The application of fertilizers and pesticides
should be minimal.

Another aspect of a good maintenance plan is repairing damaged areas within a channel. For
example, if the channel develops ruts or holes, it should be repaired utilizing a suitable soil that
is properly tamped and seeded. The grass cover should be thick; if it is not, reseed as necessary.
Any standing water removed during the maintenance operation must be disposed to a sanitary
sewer at an approved discharge location. Residuals (e.g., silt, grass cuttings) must be disposed
in accordance with local or State requirements. Maintenance of grassed swales mostly involves
maintenance of the grass or wetland plant cover. Typical maintenance activities are
summarized below:

m Inspect swales at least twice annually for erosion, damage to vegetation, and sediment and
debris accumulation preferably at the end of the wet season to schedule summer
maintenance and before major fall runoff to be sure the swale is ready for winter. However,
additional inspection after periods of heavy runoff is desirable. The swale should be checked
for debris and litter, and areas of sediment accumulation.

m  Grass height and mowing frequency may not have a large impact on pollutant removal.
Consequently, mowing may only be necessary once or twice a year for safety or aesthetics or
to suppress weeds and woody vegetation.

m Trash tends to accumulate in swale areas, particularly along highways. The need for litter
removal is determined through periodic inspection, but litter should always be removed
prior to mowing.

m  Sediment accumulating near culverts and in channels should be removed when it builds up
to 75 mm (3 in.) at any spot, or covers vegetation.

m  Regularly inspect swales for pools of standing water. Swales can become a nuisance due to
mosquito breeding in standing water if obstructions develop (e.g. debris accumulation,
invasive vegetation) and/or if proper drainage slopes are not implemented and maintained.
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Notation:

L =Length of swale impoundment area per check dam{fty  (h)
Dg = Depth of check dam (ft)

Sg = Bottom slpe of swale (ftft)

W = Top width of check dam {ft)

Wy = Bottom width of check dam (ft)

2452 = Ratio of horizontal to vertical change in swale side slope (ftift)

Dimensional view of swale impoundment area.




Extended Detention Basin

TC-22

Description

Dry extended detention ponds (a.k.a. dry ponds, extended
detention basins, detention ponds, extended detention ponds)
are basins whose outlets have been designed to detain the
stormwater runoff from a water quality design storm for some
minimum time (e.g., 48 hours) to allow particles and associated
pollutants to settle. Unlike wet ponds, these facilities do not have
a large permanent pool. They can also be used to provide flood
control by including additional flood detention storage.

California Experience

Caltrans constructed and monitored 5 extended detention basins
in southern California with design drain times of 72 hours. Four
of the basins were earthen, less costly and had substantially
better load reduction because of infiltration that occurred, than
the concrete basin. The Caltrans study reaffirmed the flexibility
and performance of this conventional technology. The small
headloss and few siting constraints suggest that these devices are
one of the most applicable technologies for stormwater
treatment.

Advantages

m  Due to the simplicity of design, extended detention basins are
relatively easy and inexpensive to construct and operate.

m Extended detention basins can provide substantial capture of
sediment and the toxics fraction associated with particulates.

m  Widespread application with sufficient capture volume can
provide significant control of channel erosion and
enlargement caused by changes to flow frequency

Design Considerations

m Tributary Area
m Area Required

m Hydraulic Head

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Legend (Removal Effectiveness)
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TC-22 Extended Detention Basin

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

Limitations

m Limitation of the diameter of the orifice may not allow use of extended detention in
watersheds of less than 5 acres (would require an orifice with a diameter of less than 0.5
inches that would be prone to clogging).

m Dry extended detention ponds have only moderate pollutant removal when compared to
some other structural stormwater practices, and they are relatively ineffective at removing
soluble pollutants.

m  Although wet ponds can increase property values, dry ponds can actually detract from the
value of a home due to the adverse aesthetics of dry, bare areas and inlet and outlet
structures.

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

m  Outlet designed to discharge the capture volume over a period of hours.
m Length to width ratio of at least 1.5:1 where feasible.
m Basin depths optimally range from 2 to 5 feet.

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

m 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 control.

m  Use a draw down time of 48 hours in most areas of California. Draw down times in excess of
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 to
BMP drainage areas with coarse soils that readily settle and to watersheds where warming
may be determined to downstream fisheries.

Construction/Inspection Considerations

m Inspect facility after first large to storm to determine whether the desired residence time has
been achieved.

= When constructed with small tributary area, orifice sizing is critical and inspection should
verify that flow through additional openings such as bolt holes does not occur.

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

There were substantial differences in the amount of infiltration that were observed in the
earthen basins during the Caltrans study. On average, approximately 40 percent of the runoff
entering the unlined basins infiltrated and was not discharged. The percentage ranged from a
high of about 60 percent to a low of only about 8 percent for the different facilities. Climatic
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 basin
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 earthen basins, where the vegetation
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 constraints of the existing storm drain system. In
addition, many communities have detention basins designed for flood control. It is possible to
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 provides
basic guidelines for siting dry extended detention ponds.

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 storms becomes very small and
thus prone to clogging. In addition, it is generally more cost-effective to control larger drainage
areas due to the economies of scale.

Extended detention basins can be used with almost all soils and geology, with minor design
adjustments for regions of rapidly percolating soils such as sand. In these areas, extended
detention ponds may need an impermeable liner to prevent ground water contamination.
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TC-22 Extended Detention Basin

The base of the extended detention facility should not intersect the water table. A permanently
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 detention
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 increased
temperature by about 5°F. In cold water streams, dry ponds should be designed to detain
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 areas of
the basin. To 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
configuration, and aesthetics (Young et al., 1996).

Energy dissipation structures should be included for the basin inlet to prevent resuspension of
accumulated sediment. The use of stilling basins for this purpose should be avoided because the
standing water provides a breeding area for mosquitoes.

Extended detention facilities should be sized to completely capture the water quality volume. A
micropool is often recommended for inclusion in the design and one is shown in the schematic
diagram. These small permanent pools greatly increase the potential for mosquito breeding and
complicate maintenance activities; consequently, they are not recommended for use in
California.

A large aspect ratio may improve the performance of detention basins; consequently, the outlets
should be placed to maximize the flowpath through the facility. The ratio of flowpath length to
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

used an outlet riser with orifices 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
storm elevation. A stainless steel screen was placed around the outlet riser to ensure that the
orifices would not become clogged with debris. Sites either used a separate riser or broad crested
weir for overflow of runoff for the 25 and greater year storms. A picture of a typical outlet is
presented in Figure 1.

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

Summary of Design Recommendations
Q) Facility Sizing - The required water quality volume is determined by local regulations
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 Configuration — A high aspect ratio may improve the performance of detention
basins; consequently, the outlets should be placed to maximize the flowpath through
the facility. The ratio of flowpath length to width from the inlet to the outlet should
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. The width is defined as the mean width of
the basin. Basin depths optimally range from 2 to 5 feet. The basin may include a
sediment forebay to provide the opportunity for larger particles to settle out.

A micropool should not be incorporated in the design because of vector concerns. For
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 100-year
storm.

(2 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
appropriate slope stabilization practice.

(€)) Basin Lining — Basins must be constructed to prevent possible contamination of
groundwater below the facility.

(C)) Basin Inlet — Energy dissipation is required at the basin inlet to reduce resuspension
of accumulated sediment and to reduce the tendency for short-circuiting.

(5) Outflow Structure - The facility’s drawdown time should be regulated by a gate valve
or orifice plate. 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 outflow structure should be sized to allow for complete drawdown of the water
quality volume in 72 hours. No more than 50% of the water quality volume should
drain from the facility within the first 24 hours. The outflow structure should be
fitted with a valve so that discharge from the basin can be halted in case of an
accidental spill in the watershed. This same valve also can be used to regulate the
rate of discharge from the basin.
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The discharge through a control orifice is calculated from:
Q = CA(29(H-Ho))°*

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

Recommended values for C are 0.66 for thin materials and 0.80 when the material is
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 quality volume. Calculate
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 Ho. When using multiple orifices the discharge from each is
summed.

(6) Splitter Box - When the pond is designed as an offline facility, a splitter structure is
used to isolate the water quality volume. The splitter box, or other flow diverting
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 preferred. The channel immediately below the pond
outfall should be modified to conform to natural dimensions, and lined with large
stone riprap placed over filter cloth. Energy dissipation may be required to reduce
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 performed
annually, but only a little over 7 hours was spent on sediment and trash removal. The largest
recurring activity was vegetation 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
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management to ensure that the basin dewaters completely in 48-72 hours is sufficient to prevent
creating mosquito and other vector habitats.

Consequently, maintenance costs should be estimated based primarily on the mowing frequency
and the time required. Mowing should be done at least annually to avoid establishment of
woody vegetation, but may need to be performed much more frequently if aesthetics are an
important consideration.

Typical activities and frequencies include:

m  Schedule semiannual inspection for the beginning and end of the wet season for standing
water, slope stability, sediment accumulation, trash and debris, and presence of burrows.

m  Remove accumulated trash and debris in the basin and around the riser pipe during the
semiannual inspections. The frequency of this activity may be altered to meet specific site
conditions.

m  Trim vegetation at the beginning and end of the wet season and inspect monthly to prevent
establishment of woody vegetation and for aesthetic and vector reasons.

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

Cost
Construction Cost

The construction costs associated with extended detention basins vary considerably. One recent
study evaluated the cost of all pond systems (Brown and Schueler, 1997). Adjusting for
inflation, the cost of dry extended detention ponds can be estimated with the equation:

C = 12.4V/0760

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

Using this equation, typical construction costs are:
$ 41,600 for a 1 acre-foot pond

$ 239,000 for a 10 acre-foot pond

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

Interestingly, these 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
difficulty of developing reasonably accurate construction estimates. In addition, a typical facility
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

January 2003 California Stormwater BMP Handbook 7 of 10
Errata 5-06 New Development and Redevelopment
www.cabmphandbook.com



TC-22 Extended Detention Basin

perceived value of homes adjacent to a dry pond by between 3 and 10 percent (Emmerling-
Dinovo, 1995).

Maintenance Cost

For ponds, the annual cost of routine maintenance is typically estimated at about 3 to 5 percent
of the construction cost (EPA website). Alternatively, a community can estimate the cost of the
maintenance activities outlined in the maintenance section. Table 1 presents the maintenance
costs estimated by Caltrans based on their experience with five basins located in southern
California. Again, it should be emphasized that the vast majority of hours are related to
vegetation management (mowing).

Table 1 Estimated Average Annual Maintenance Effort

Activity Labor Hours iﬁ';{gﬁ;r};‘f‘ Cost
Inspections 4 7 183
Maintenance 49 126 2282
Vector Control 0 0] 0
Administration 3 0] 132
Materials - 535 535
Total 56 $668 $3,132
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Extended Detention Basin
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