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Executive Summary

EXECUTIVE SUMMARY

The purpose of this Storm Water Management Plan (SWMP) is to identify potential impacts to water
quality from development of the Tule Wind Project (Project) and to investigate Best Management
Practices (BMPs). This report is intended to accompany and support the Environmental Impact
Statement (EIS)/Environmental Impact Report (EIR) in accordance with the California
Environmental Quality Act (CEQA) and the National Environmental Policy Act (NEPA). The
following regulations 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;

o 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 2008,

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.

e Colorado River Basin Region 7 Water Quality Control Plan, California Regional Water
Quality Control Board.

e California Stormwater Quality Association Stormwater Best Management Practice
Handbooks.

All portions of the Project are within the County of San Diego with portions outside of existing
Phase | and Phase 11 Region 9 State Water Resources Control Board NPDES permits. No Phase | or
Phase Il project areas are within County of San Diego jurisdiction, rather they are on Federal or
Indian Reservation land. This being the case, the Project is required to address the California State
Water Resources Control Board NPDES General Construction Permit post-construction BMP
guidelines. However, since the Project is located within San Diego County, the County of San Diego
SUSMP guidelines and the General Construction Permit post-construction BMPs are considered for
all project areas. Based on these governing documents the following items are included in the
SWMP:

Project description and vicinity map,

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

Identification of Pollutants of Concern,
Identification of Conditions of Concern,

Identification of Site Design BMP recommendations,
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Executive Summary

Preliminary hydromodification discussion,

Identification of Source Control BMPs,

BMPs for Individual Priority Project Categories,

Identification of Treatment Control BMP recommendations, and
Storm Water BMP maintenance discussion.
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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. The project area is located in the eastern portion of
San Diego County, approximately 50 miles east of City of San Diego, 90 miles west of Arizona, and
north of the community of Boulevard (see Figure 1). The area is accessible via Interstate 8 (I-8),
State Route 94 (SR-94) and Ribbonwood Road junction, and McCain Valley Road off of Old
Highway 80. The majority of the project area lies in the In-Ko-Pah Mountains adjacent to the Tecate
Divide, south of the Cleveland National Forest. The topography of the area is gently-to-steep sloping
with an elevation ranging between about 3,600 and 5,600 feet above mean sea level. The project
area contains lands administered by the BLM, the Ewiiaapaayp Reservation, the Campo and
Manzanita Reservations (access only), the California State Lands Commission (CSLC), and
privately-owned parcels under the jurisdiction of the County of San Diego. Permanent Project
impact areas investigated for water quality are approximately 513-acres, which conservatively
assumes development of all siting alternatives.

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 the some of the hills and
gullies. Naturally occurring native vegetation is predominant throughout the site, with periodic
scattered unvegetated rock outcroppings.

Development will consist of up to 128 wind turbines, 34.5 kilovolt (kV) overhead and underground
collector lines, 138 kV overhead transmission line, 5-acre collector substation site, 5-acre operation
and maintenance building site, access road between turbines, improvements to existing roads to
provide site access, 5-acre temporary batch plant, 10-acre temporary parking lot, 19 2-acre lay down
areas, two meteorological towers, and a sonic detection and ranging system (SODAR) unit. Figure 2
illustrates the site configuration.

Proposed wind turbines range in size between 328 feet in height to 492 feet in height, to produce 200
megawatts total power. Turbines are constructed 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 200-feet radius.
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1.0 Project Description

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
20-foot width, pending construction completion. Roads under San Diego County jurisdiction will
revegetate to a 24-foot width to comply with County standards. 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.

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.

Electrical collector lines for the Project will be a combination of overhead and buried, with a
majority being buried. Overhead collector lines will be 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 temporary disturbed widths are assumed to be 24-feet
to allow construction vehicle access and trenching or pole erection. Transmission lines will be
carried by approximately 75-foot tall poles spaced 600-feet to 700-feet. Temporary transmission line
disturbed areas are assumed to be 24-feet to allow construction vehicle access and pole erection.
After construction natural vegetation will be established over collector line and transmission line
access roads. All buried collector lines will be completely re-vegetated.

Temporary parking lot, batch plant, and lay down areas will be re-vegetated to existing conditions
and are not deemed a permanent impact. In addition, all naturally occurring vegetation around
proposed grading and facilities will be returned to a naturally vegetated state upon completion of
construction activities.

Project development will increase impervious areas by a very small amount. Each turbine pad
represents approximately 360 square feet of impermeable area in addition to the impervious building
footprints at the operation and maintenance pads and substation pads. Overall Project development
proposes to increase impervious area by approximately 55,000 square feet or 0.3% for the overall
513 acre site.
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1.0 Project Description

1.1  PROJECT REQUIREMENTS

Using the County of San Diego SWMP approach as a guideline in conjunction with General
Construction Permit requirements, Project water quality mitigation criteria were established. Based
on the County of San Diego SUSMP, a Stormwater Intake Form for Development Projects was
completed for the Project and is included in Appendix B. Based on the checklist, the 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 the SWMP for private County of San Diego Project
areas, published by HDR under a separate cover. Priority project criteria are outlined in the SUSMP
Standard Storm Water BMP Selection Matrix as shown in Table 1. General Construction Permit
post-construction BMPs are required for all projects outside of Phase | and Phase Il projects, and
include site design considerations, source control considerations and treatment alternatives. Based
on this, Project 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: Standard Storm Water BMP Selection Matrix

Site Source
Priority Project Design | Control Requirements Applicable to Individual Priority Project
Category BMPs® | BMPs®? Categories®
(%]
o § |2 2 | £ £

" o a| < |9 @ 2 = 3
! 3 ol 5 3 = 3] £ 0 2
Slse | 8lc| 12 |2 |8 | 5| 8| &
x| 2% o |g8| 3 | & | T o z S
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S| 2os 1E]| ¢ |23 | T8 |3 5 g =
a)xzxg |2 (2| = |0g|WUe Q0| & s T
oo onaQ S | © [0) L] oC]| I — . ~

Detached

Residential R R R R R

Development

Attached

Residential R R R R R

Development

Commercial

Development R R R |R R R

>1 Acre

Heavy

industry/industri R R R R | R R R R R

al development

Automotive Repair R R R | R R R R R

Shop

Restaurants R

Hillside

Development R R R R

>5,000 ft°

Parking Lots R

Retail Gasoline

Oultlets R R R R R

Streets, Highways R R R

& Freeways

R=Required; select one or more applicable and appropriate BMPs from the applicable steps in section 4.1 &4.2, or equivalent as identified

in section 4.6.1-4.6.3.
(1) Refer to Section 4.1.
(2) Refer to Section 4.2.

(3) Priority project categories must apply specific stormwater BMP requirements, where applicable.
requirements of all priority project categories that apply.

Projects are subject to the

(4) Applies to the paved area totals >5,000 square feet or with >15 parking spaces and is potentially exposed to urban runoff.
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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, nutrients, trash
& debris, oil & grease, bacteria & viruses, and pesticides.
SUSMP anticipated pollutants for hillside developments and industrial developments are sediment,
nutrients, heavy metals, organic compounds, oil & grease, trash and debris, oxygen demanding
substances, and pesticides. Table 2 outlines the pollutants of concern as shown in the County of San
However, based on the minimal amount of development that is proposed,
anticipated pollutants are more likely to be sediment from dirt roads and turbine pads, and oil and
grease from the vehicles using roads.

Diego SUSMP.

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

Based on the County of San Diego

General Pollutant Categories

Priority Project
Categories

Sediments

Nutrients

Heavy
Metals

Organic
Compounds

Trash
&
Debris

Oxygen
Demanding
Substances

QOil &
Grease

Bacteria
&
Viruses

Pesticides

Detached
Residential
Development

X

X

X

X

X

X

X

Attached Residential
Development

p®

p®@

p®

Commercial
Development >1
Acre

pWw

pWw

p®

p®

G

p®

Heavy
industry/industrial
development

Automotive Repair
Shop

X6

Restaurants

Hillside
Development
>5,000 ft

Parking Lots

pW

pW

p®

pW

Retail Gasoline
Outlets

Streets, Highways &
Freeways

pW

NG

p®

X = anticipated
P = potential

(1) A potential pollutant if landscaping exists on-site.
(2) A potential pollutant if the project includes uncovered parking areas.
(3) A potential pollutant if land use involves food or animal waste products.
(4) Including petroleum hydrocarbons.
(5) Including solvents.
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2.0 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 the east ultimately discharging into the Salton Sea. Approximately one sixth of the Project
drains runoff to the west, ultimately discharging into the Pacific Ocean at the Tijuana Estuary.

A northeastern ridgeline crosses the easterly draining portions of the Project, dividing Salton Sea
bound flows southwest into Tule Creek and northeast into Carrizo Wash, Bow Willow Creek, and
Canebrake Wash. Approximately one third of the Project drains to Tule Creek via McCain Valley
and Lark Canyon. Tule Creek flows are conveyed southeast into Tule Lake, which discharges into
Tule Canyon, then converges with Carrizo Wash in Carrizo Gorge. Tule Creek and Bow Willow
Creek are natural unconfined streams. A small portion of the Project along the southeast, in close
proximity to Interstate 8 (1-8), is conveyed into Walker Creek on the south side of 1-8. Walker Creek
conveys flows into Carrizo Wash. After picking up Walker Creek and Tule Creek, Carrizo wash
flows northeasterly where it picks up discharges from Bow Willow Creek and Vallecito Creek.
Vallecito Creek is a natural stream. Vallecito Creek conveys flows from Canebrake Wash into
Carrizo Wash. All flows in Carrizo Wash are then conveyed into San Felipe Creek and the Salton
Sea. The Salton Sea is a minimum of approximately 45 miles downstream of the Project.

Westerly draining flows (Simmons Canyon, Unnamed Western Wash, and Basin No. 300 - 1000) are
conveyed into La Posta Creek, which conveys flows into Cottonwood Creek, discharging into Lake
Morena. The dam at Lake Morena discharges back into Cottonwood Creek, which then discharges
into Barrett Lake. Barrett Lake dam releases flows back into Cottonwood Creek, which discharges
into the Tijuana River and into the Pacific Ocean. Cottonwood creek is a natural unconfined stream.
Lake Morena is a minimum of approximately 14 miles downstream of the Project. Table 3 contains
a summary of drainages receiving runoff directly from Project areas and drainages indirectly
receiving runoff from Project areas.

Southerly draining flow (Basin No. 1100) is conveyed into Miller Creek, which conveys flows into
Campo Creek, which then conveys into Tijuana River and into the Pacific Ocean. The hydrologic
unit is 911.83. Both the Miller Creek and Campo Creek are natural streams.

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.

Easterly draining Project areas are located in three hydrologic sub-areas, McCain, Carrizo, and
Canebrake; hydrologic units 722.71, 722.61, and 722.63, respectively. These easterly draining sub-
areas are conveyed through Ocotillo Lower Felipe hydrologic sub area; hydrologic unit 722.20.
Westerly draining Project areas are located in the Cameron (Basin No. 100, 200) hydrologic sub-
area; hydrologic unit 911.70. Cameron sub-area drains through the Cottonwood, Morena, Barrett
Lake, Barrett, Marron, Water Tanks, and San Ysidro hydrologic sub-areas before reaching the
Pacific Ocean; hydrologic units 911.60, 911.50, 911.30, 911.23, 911.21, 911.12, 911.11,
respectively.
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2.0 Pollutants of Concern

Table 3: Project Drainages and Hydrologic Unit Summary.

Ultimate Hydrologic Hydrologic Sub- Hydrologic
Drainage Name Discharge Watershed Area Area Unit
Direct Project Drainages

Tule Creek Carrizo Creek Anza Borrego Jacumba McCain 722.71
Walker Creek Carrizo Creek Anza Borrego Jacumba McCain 722.71
Canebrake Wash Carrizo Creek Anza Borrego | Agua Caliente Canebrake 722.63
Bow Willow Creek Carrizo Creek Anza Borrego | Agua Caliente Carrizo 722.61
Carrizo Creek San Felipe Creek | Anza Borrego Agua Caliente Carrizo 722.61
La Posta Creek Cottonwood Creek Tijuana Cameron Cameron 911.70
Miller Creek Campo Creek Tijuana Campo Clover Flat 911.83

Indirect Downstream Project Drainages

Ocotillo Lower

San Felipe Creek Salton Sea Anza Borrego Felipe Ocaotillo Lower Felipe 722.20
Cottonwood, Cottonwood,
Cottonwood Creek Tijuana River Tijuana Morena, Barrett Morena, Barrett %111163% %111152%
Lake, Potrero Lake, Barrett T '
Tiuana River Pacific Ocean Tiuana Potrero, Tijuana Marron, Water 911.21, 911.12,
I I Valley Tanks, San Ysidro 911.11

2.1.1 303 (d) List of Water Bodies and Pollutants of Concern

Based on the 303(d) list approved by the United States Environmental Protection Agency (USEPA)
in 2006, the Salton Sea is listed for nutrients, salinity, and selenium. Salton Sea pollutant sources are
identified as agricultural, major industrial, point source, or out of state. Morena Reservoir and
Barrett Lake are listed for color, manganese, and pH; with pollutant sources unknown. The Tijuana
River is listed for eutrophic, indicator bacteria, low dissolved oxygen, pesticides, solids, synthetic
organics, trace elements, and trash. Tijuana River pollutant sources are listed as nonpoint and point
source. The Tijuana Estuary is listed for eutrophic, indicator bacteria, lead, low dissolved oxygen,
nickel, pesticides, thallium, trash, and turbidity. Tijuana Estuary pollutant sources are listed as
nonpoint, point source, urban runoff, wastewater, and unknown sources. Based on the distance of
impaired water bodies from the Project Site and the opportunity for natural pollutant removal in
conveyance features, only Morena Reservoir could be impacted by Project development.

Currently there are no Region 9 State Water Resources Control Board (SWRCB) 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 Preliminary EIS/EIR Drainage Report 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 19 drainage basins. Overall runoff patterns are either westerly to the
Pacific Ocean or easterly to the Salton Sea. Westerly draining basins include Simmons Canyon,
Western Unnamed Wash, and Basins 300-1100. Easterly draining basins include Tule Creek, Bow
Willow Creek North, Bow Willow Creek South, Northern Unnamed Wash, Eastern Unnamed Wash,
and Basins 100-200, 1200, and 1300. Table 4 presents a summary of the drainage basins and areas.

Table 4: Drainage Basin Summary

Basin Area
Watershed (acres)
Tule Creek 18,250
Bow Willow Creek North 2,747
Bow Willow Creek South 5,197
Northern Unnamed Wash 1,542
Eastern Unnamed Wash 734
Western Unnamed Wash 1,440
Simmons Canyon 878
100 86
200 376
300 242
400 73
500 192
600 165
700 122
800 475
900 189
1000 102
1100 636
1200 486
1300 71
Total 34,001

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 easterly or
westerly. Precipitation that falls on typical 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 basins. However, a number of
culverts have been installed on portions of several of the basins to facilitate access roads across the
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3.0 Conditions of Concern

smaller drainage features. An unnamed tributary to Tule Creek along the northeastern edge of the
Project crosses a number of public and private roads via culverts just east of the landing strip. A
number access roads scattered throughout the drainage basins 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 (Arizona crossing). Ribbonwood road crosses a number of drainage
features along the southwestern portion of the Project utilizing both culverts and Arizona type low
flow crossings. Tule Creek crosses a number of existing access roads via culverts or Arizona type
low flow crossings. Exhibit A presents the existing drainage patterns. Detailed drainage patterns can
also be found in the HDR Preliminary Drainage Report (published under a separate cover).

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.

All proposed project crossings of existing drainage features will utilize a stabilized Arizona type
crossing. Arizona crossings will be constructed similar to San Diego County Design Standard DS-14
without low flow culverts. Road surfaces will be stabilized with articulated concrete block (ACB)
systems or reinforced concrete, or equivalent, depending on crossing flow rates. Riprap protection,
or equivalent, will be provided in the channel immediately upstream and downstream of the crossing
to protect against soil erosion and increased sediment loads.

Precipitation falling on graded pads will sheet flow off the proposed features and finished surfaces to
swales/brow ditches that will collect runoff. Runoff from the exposed portions of the turbine pads
will flow through a layer of placed gravel. 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 throughout the Project. Minor effects on drainage
patterns from collector lines or transmission lines may occur during construction. Once the collector
and transmission lines are either hung or buried the surrounding vegetation and grades will be
restored to existing conditions to the greatest extent practicable.

Nearly all access roads will be constructed of gravel and/or locally available soil, and as such will be
permeable. Any runoff from the roads themselves will be conveyed into swales/brow ditches parallel
to the road. Swale flows will be conveyed to surrounding existing drainage features, where they will
return to the existing drainage patterns. Access roads over 10% will be required to be paved based
on the County of San Diego Fire Department requirements. Any short distances of paved roads will
be drained similarly to the gravel roads.

A complete discussion of the Project drainage is completed in the report Preliminary EIS/EIR
Drainage Report, dated September 2010.

3.3  HYDROMODIFICATION

Based on the County of San Diego Major Storm Water Management Plan form this Project is
required to complete a Hydromodification Plan (HMP). However, after discussions with the County
of San Diego it was determined that the Project would not be subject to the County
hydromodification requirements given the location of Project County of San Diego jurisdiction lands
outside of Phase | and Phase Il NPDES permits. Therefore, the General Construction Permit post
construction BMP criteria will apply. Alterations to the natural watershed and stream processes
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3.0 Conditions of Concern

(hydromodification) from Project development are the main concern in the General Construction
Permit. In order to apply and quantify post construction BMP requirements aimed at addressing
hydromodification, a Post-Construction Water Balance Calculator is being created by the SWRCB.
Final implementation of these requirements will commence in September of 2012, with further
refinements to the Post-Construction Water Balance Calculator anticipated prior to implementation.

Given the current planning stage of the Project and the preliminary Post-Construction Water Balance
Calculator, specific sizing and application of the General Construction Permit post construction
BMPs is limited to recommendations in this report. All future design work will consider the General
Construction Permit sizing requirements for included features intended to address hydromodification.
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4.0 Site Design BMPs

40  SITE DESIGN BMPS

Site design requirements for the Project are taken from the County of San Diego Storm Water
Management Plan Form and are discussed are presented below. There are no specific site design
BMPs identified in the General Construction Permit other than those shown on the Water Balance
Calculator. This being the case, 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.

Principle 1: Maintain Pre-Development Rainfall Runoff Characteristics

1. Locate the Project and road improvement alignments to avoid or minimize impacts to
receiving waters or to increase the preservation of critical (or problematic) areas such as
floodplains, steep slopes, wetlands, and areas with erosive or unstable soil conditions.

2. Minimize the Project impervious footprint.

Conserve natural areas.

4. Where landscape is proposed drain rooftops, impervious sidewalks, walkways, trails and
patios into adjacent landscaping.

5. Design and locate roadway structures and bridges to reduce the amount of work in live
streams and minimize the construction impacts.

6. Implement the following methods to minimize erosion from slopes:

o Disturb existing slopes only when necessary;

e Minimize cut and fill areas to reduce slope lengths;

¢ Incorporate retaining walls to reduce steepness of slopes or to shorten slopes;

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

Round and shape slopes to reduce concentrated flow;

e Collect concentrated flows in stabilized drains and channels.

w

Project development will incorporate nearly all of the Principle 1 criteria. Access road development
and improvements are sited to follow existing roads to the maximum extent practicable and typically
follow ridgelines to limit the amount of grading and the amount of disturbed vegetated areas. Overall
areas disturbed by the Project are kept to the minimum required for construction and operation of the
facilities, and limit the amount of grading, crossings of drainages, and removal of vegetation. All
improvements will drain to vegetated brow ditches/swales rather than a hardened storm drain system.
All cut and fill slopes will include terraces as required by the San Diego County Grading Ordinances.
Concentrated flows from slopes will be collected in swales/brow ditches for conveyance to existing
drainage facilities.

Principle 2: Protect Slopes and Channels

1. Minimize disturbances to natural drainages.

2. Convey runoff safely from the tops of slopes

3. Vegetate slopes with native or drought tolerant vegetation.

4. Stabilize permanent channel crossings.

5. 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
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4.0 Site Design BMPs

to minimize erosion. Energy dissipaters shall be installed in such a way as to minimize
impacts to receiving waters.
6. Other design principles which are comparable and equally effective.

Preliminary planning for the Project has not identified specific slope and channel protection
measures, but Principle 2 criteria will be implemented. Project planning will limit the number of
unnecessary drainage crossings, but will include engineered crossings at locations where crossings
are required. All drainage crossing will be completed such that San Diego County Drainage Design
Manual criteria are met, including outfall energy dissipation design guidelines. Any slope grading
will be completed such that direction and impacts of runoff are carefully controlled with brow
ditches, grading methods, or other similar alternatives. Additional CASQA site design BMP
information is included in Appendix D.

41  LOW IMPACT DEVELOPMENT FEATURES

LID features requirements are identified in the Major SWMP form and are discussed in further detail
in the County LID Handbook. LID feature requirements reviewed for the Project are as follows:

o Conserve natural areas, soils, and vegetation

e Preserve well draining soils (Type A or B)

e Preserve Significant Trees

¢ Minimize disturbance to natural drainages

e Set-back development envelope from drainages

e Restrict heavy construction equipment access to planned green/open space areas
e Minimize and disconnect impervious surfaces

e Preserve well draining soils (Type A or B)

o Preserver Significant Trees

e Minimize soil compaction

e Restrict heavy construction equipment access to planned green/open space areas
e Re-till soils compacted by construction vehicles/equipment

e Collect and reuse upper soil layers of development site containing organic materials
e Drain runoff from impervious surfaces to pervious areas

e Curb-cuts to landscaping

e Rural swales

e Concave median

e Cul-de-sac landscaping design

e LID parking lot design

e Permeable pavements
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4.0 Site Design BMPs

e Curb-cuts to landscaping

e LID driveway, sidewalk, bike-path design
e Permeable pavements

e Pitch pavements toward landscaping
e LID Building Design

e Cisterns and rain barrels

e Downspout to swale

e Vegetated roofs

e LID landscaping design

e Soil amendments

¢ Reuse of native soils

e Smart irrigation systems

e Street trees

Project development proposes to utilize applicable LID features. Nearly all runoff generated by the
Project site will discharge to surrounding naturally landscaped areas, which represents a majority of
the previously listed features. Surrounding landscaping includes brow ditches or vegetated swales.
Potential additional LID features considered are bioretention facilities and buffer strips.
Disturbances to existing natural features will be limited during Project development by concentrating
development on areas that have already been disturbed, typically existing roads. Soil compaction
will be minimized by having well planned out access paths between the turbine sites, which will limit
the disturbed areas impacted by the larger cranes required for turbine construction. Impervious areas
will all drain to surrounding naturally vegetated areas. No significant impermeable parking lots,
sidewalks, roads, or other impermeable access features are planned for the Project, as nearly all
surface improvements will be gravel or compacted dirt. All landscaping will be completed to match
the existing surrounding conditions and will be composed of similar slopes and drought tolerant
native species of plants.
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5.0 Source Control BMPs

5.0 SOURCE CONTROL BMPS

Source control requirements are discussed below. Similar to site design the County of San Diego
guidelines were used for BMP discussion, as General Construction Permit criteria are not very
descriptive. 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.
Future site planning will be subject to standards in effect at the time of development.

Principle 3: Provide Storm Drain System Stenciling and Signage

1. All storm drain inlets and catch basins within the Project area shall have a stencil or tile
placed with prohibitive language (such as: “NO DUMPING - | LIVE IN <<name receiving
water>>") and/or graphical icons to discourage illegal dumping.

2. Signs and prohibitive language and/or graphical icons, which prohibit illegal dumping, must
be posted at public access points along channels and creeks within the Project area.

Project development will not likely contain any storm drain inlets, however any inlets constructed
will contain the standard stenciling and signage packages. All access roads to the turbines are
intended to be private and as such will not provide public access points to the natural drainage
systems.

Principle 4: Design Outdoors Material Storage Areas to Reduce Pollution Introduction

1. Hazardous materials with the potential to contaminate urban runoff shall either be: (1) placed

in an enclosure such as, but not limited to, a cabinet, shed, or similar structure that prevents

contact with runoff or spillage to the stormwater conveyance system; or (2) protected by

secondary containment structures such as berms, dikes, or curbs.

The storage area shall be paved and sufficiently impervious to contain leaks and spills

3. The storage area shall have a roof or awning to minimize direct precipitation within the
secondary containment area.

n

Maintenance and operation facilities are intended to safely house any materials that could potentially
pollute storm water in a dedicated indoor facility. All operation and maintenance materials will be
located in these structures.

Principle 5: Design Trash Storage Areas to Reduce Pollution Introduction

1. Paved with an impervious surface, designed not to allow run-on from adjoining areas,
screened or walled to prevent off-site transport of trash; and,

2. Provide attached lids on all trash containers that exclude rain, or roof or awning to minimize
direct precipitation.

Similar to material storage, trash storage areas will utilize indoor trash storage or trash containers
with covers to limit direct precipitation and runoff.

Principle 6: Use Efficient Irrigation Systems and Landscape Design

1. Employ rain shutoff devices to prevent irrigation after precipitation.
2. Design irrigation systems to each landscape area’s specific water requirements.
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5.0 Source Control BMPs

3. Use flow reducers or shutoff valves triggered by a pressure drop to control water loss in the
event of broken sprinkler heads or lines.
4. Employ other comparable, equally effective, methods to reduce irrigation water runoff.

Landscaping to be incorporated in Project design is likely to be similar to exiting vegetation and as
such will not require any irrigation. However, any irrigation that would be required, either short term
(for vegetation establishment) or permanent would be constructed with rain shutoff devices, flow
reducers, and specific design for water requirements. Additional CASQA source control BMP
information is included in Appendix D.
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6.0 INDIVIDUAL PRIORITY PROJECT BMPS

The County of San Diego SUSMP requires specific BMPs for private roads, residential driveways &
guest parking, dock areas, maintenance bays, vehicle wash areas, equipment wash areas, outdoor
processing areas, surface parking areas, fueling areas, or steep hillside landscaping. Preliminary site
planning includes private roads, surface parking areas, and steep hillside landscaping. Applicable
individual priority project BMP requirements are presented below with discussion of the utilized
BMPs. These BMPs are similar to CASQA BMP handbook guidelines.

6.1 PRIVATE ROADS
The design of private roadway drainage requires at least one of the following:

e Rural swale system: street sheet flows to vegetated swale or gravel shoulder, curbs at street
corners, culverts under driveways and street crossings;

e Urban curb/swale system: street slopes to curb, periodic swale inlets drain to vegetated
swale/biofilter

o Dual drainage system: first flush captured in street catch basins and discharged to adjacent
vegetated swale or gravel shoulder, high flows connect directly to stormwater conveyance
system.

e Other methods which are comparable and equally effective within the Project.

Current Project planning uses gravel or compacted dirt permeable roads with parallel swale/brow
ditch drainage facilities. Precipitation will sheet flow off the private roads where it will be collected
in the swale/brow ditch system. There are no hardened storm drains facilities planned for the
proposed private roads at this time.

6.2  SURFACE PARKING AREAS

To minimize the offsite transport of pollutants from parking areas, the following design concepts
shall be considered, and incorporated and implemented where determined applicable and feasible by
the County:

e Where landscaping is proposed in surface parking areas, incorporate landscape areas into the
drainage design; or

e Overflow parking (parking stalls provided in excess of the County’s minimum parking
requirements) may be constructed with permeable paving.

e Other design concepts which are comparable and equally effective.

Surface parking areas proposed for Project development are all small areas intended for
accommodating only several vehicles at a time. Parking areas will be constructed of gravel or
compacted dirt and will sheet flow to surrounding landscaping. There is no hardened storm drain
features proposed for the Project at this time.
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6.0 Individual Priority Project BMPs

6.3  STEEP HILLSIDE LANDSCAPING

Hillside areas, as defined in the County of San Diego SUSMP, that are disturbed by Project
development shall be landscaped with deep-rooted, drought tolerant plant species selected for erosion
control, satisfactory to the County.

Hillside areas disturbed during Project development will be revegetated with drought tolerant native
species to stabilize the new slopes. Vegetation will be selected based on its ability to provide erosion
resistance to the slopes as well as survive the arid local climate.
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7.0  TREATMENT CONTROL BMPS

7.1 STRUCTURAL TREATMENT CONTROL BMP DISCUSSION

Discussions with the County of San Diego identified that Project development would not specifically
require treatment BMPs based on the County guidelines. However, based on the Project location,
General Construction Permit post-construction BMPs will be required. General Construction Permit
post-construction BMP objectives are 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:

e Porous pavement,

e Tree planting,

e Downspout disconnection,

e Impervious area disconnection,
e Green roof

e Vegetated swales,

e Rain barrels/cisterns, and

e 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 5 contains Table 2-3: Treatment Control Selection
Matrix, from the County of San Diego SUSMP.
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7.0 Treatment Control BMPs

Table 5: Groups of Pollutants and Relative Effectiveness of Treatment Facilities

Infiltration Trash
Settling Wet Facilities High- Rack &
Bioretention | Basins Ponds or High- rate Hydro-
Pollutant Facilities (Dry and Practices Media rate media dynamic
of Concern (LID) Ponds) | Wetlands (LID) Filters | biofilters filters Devices
Course High High High High High High High High
Sediment
and Trash
Pollutants High High High High High Medium | Medium Low
that tend to
associate
with fine
particles
during
treatment
Pollutants Medium Low Medium High Low Low Low Low
that tend to
be
dissolved
following
treatment

There are no primary pollutants of concern for the Project, and the Project will not contribute
pollutants to a 303 (d) list water body, with the possible exception of Morena Reservoir. 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.

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

Responsible parties for the capital costs associated with construction of the treatment control BMPs
are presented in Table 6.

Table 6: Treatment Control BMP Capital Cost Responsible Party

Treatment Control BMP
Detention Basins
Swales/Brow Ditches

Responsible Party
Iberdrola
Iberdrola

February 2011
DRAFT
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8.0 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 7 defines the
anticipated BMP responsible parties.

Table 7: BMP Maintenance Responsibility

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

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.
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9.0 Conclusion

9.0 CONCLUSION

Based on the currently applicable water quality requirements, an analysis of the potential impacts
was completed for the Tule Wind Project. This analysis determined that the Project would have a
low potential to result in 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, individual priority
project BMPs, treatment control BMPs, and storm water BMP maintenance, the project will not
substantially degrade water quality. Mitigation measures are implemented to the maximum extent
practicable to address these limited numbers of potential impacts. Operation and maintenance of the
BMPs should be minimal, due to their natural operation conditions, with responsibility for these
features performance over the life of the Project being the developers.
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APPENDIX A — Preliminary Project Details

Typical Turbine Schematic

Typical Turbine Site

Typical Access Road Sections

Typical Substation Facility

Typical Operation and Maintenance Facility Site
Typical Operation and Maintenance Facility Elevations
Typical Transmission Power Pole

Typical Collector Line Power Pole

Typical Buried Collector Line
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Typical Access Road Cross Sections
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APPENDIX B - County of San Diego StormWater Intake Form for Development Projects

County of San Diego Stormwater Intake Form for Development Projects
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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 .........cccooevevrvrrcnnne Yes
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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Tule Wind Project Storm Water Management Plan

APPENDIX D — 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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Section 3
Site and Facility De

Quality Protection
3.1 Introduction

Site and facility design for stormwater qualit
strategy consists of: 1) reducing or eliminatir
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Notation:

L  =Length of swale impoundment area per check dam (it}  (b)
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 (ft/ft)




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 f ffectiveness)

® low B High
A Medium

RN
> > > > m 0D
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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.

m  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.

2 of 10 California Stormwater BMP Handbook January 2003
New Development and Redevelopment Errata 5-06
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Extended Detention Basin TC-22

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

The load reduction is greater than the concentration reduction because of the substantial
infiltration that occurs. Although the infiltration of stormwater is clearly beneficial to surface
receiving waters, there is the potential for groundwater contamination. Previous research on the
effects of incidental infiltration on groundwater quality indicated that the risk of contamination
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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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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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
(1) 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.

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

4) 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(2g(H-Ho))o»

where: Q = discharge (ft3/s)
C = orifice coefficient
A = area of the orifice (ft2)
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 H,. 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.

(7 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 = 12.4Vo760

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
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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 Elz\}l:tlg;:;e&;? Cost
Inspections 4 7 183
Maintenance 49 126 2282
Vector Control 0 0 0
Administration 3 o) 132
Materials - 535 535
Total 56 $668 $3,132
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