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1 INTRODUCTION AND WATERSHED ENVIRONMENTAL SETTING

11 ROLE OF THE WATER QUALITY MANAGEMENT PLAN IN THE
COORDINATED PLANNING PROCESS

This Conceptual Water Quality Management Plan (WQMP) was developed by Rancho Mission
Viejo (RMV) consistent with the County of Orange Drainage Area Management Plan (DAMP)
Local Implementation Plan and in support of planning efforts for RMV lands in the San Juan
Creek and western San Mateo Creek watersheds involved in the coordinated planning process.

Water quality management, including planning for the hydrologic and geomorphologic processes
is central to assuring the long-term viability of important habitat systems and species dependent
upon those systems. The San Diego Regional Water Quality Control Board (SD RWQCB) has
established a program for implementing federal stormwater/water quality management
requirements, including the implementation of the Jurisdictional Urban Runoff Management
Plan (JURMP). In February 2002, the SDRWQCB issued 3™ Term NPDES Permits requiring the
implementation of the Drainage Area Management Plan (DAMP) which includes a program for
managing the effects of New Development/Significant Redevelopment. In response, the County
of Orange prepared a County Local Implementation Plan (LIP) (2003 DAMP Appendix A). The
County of Orange LIP contains provisions for identifying “pollutants of concern” and
“hydrologic conditions of concern” that are applicable to species protection and management and
to hydrologic and geomorphologic processes that need to be addressed. The LIP also specifically
addresses the CEQA requirements associated with preparing a project specific Water Quality
Management Plan. The County LIP and the DAMP’s Model WQMP provided the overall context
for the preparation of this document.

This Conceptual WQMP is the first of four levels of WQMP preparation. These levels include
the Conceptual WQMP, the Master Area Plan WQMP, the Sub-Area Plan WQMP, and the final
project-specific WQMP. The Conceptual WQMP sets the framework for the future levels of
WQMP preparation.

Prior to the approval of a Master Area Plan for each Planning Area, a Master Area Plan WQMP
will be prepared consistent with the terms and content of this Conceptual WQMP. The Master
Area Plan WQMP will provide more specific information and detail concerning how the
provisions of the Conceptual WQMP will be implemented within the area covered by the
individual Master Area Plan. At a minimum, each Master Area Plan will provide supplemental
and refined information concerning: (1) how site design, source control, and treatment control
BMPs will be implemented at the Master Area Plan level for the area in question; (2) potential
facility sizing and location within the subject Area Plan area; and (3) monitoring and operation
and maintenance of stormwater BMPs within the relevant Area Plan area.

Prior to the approval of a Sub-Area Plan for any portion of the project area that is the subject of
an approved Master Area Plan, a Sub-Area Plan WQMP will be prepared that is consistent with



the terms and content of this Conceptual WQMP as well as the relevant Master Area Plan
WQMP. The Sub-Area Plan WQMP will provide supplemental and refined information
concerning: (1) how site design, source control, and treatment control BMPs will be
implemented at the Sub-Area Plan level for the area in question; (2) sizing, location, and design
features for the stormwater BMP facilities to be developed within the subject Sub-Area Plan
area; and (3) monitoring and operation and maintenance of stormwater BMPs within the relevant
Sub-Area Plan area.

A final WQMP that specifically identifies the BMPs to be used on site will be submitted for
review prior to the recordation of any final subdivision map (except those maps for financing or
conveyance purposes only) or the issuance of any grading or building permit (whichever comes
first). The project-specific WQMP will identify, at a minimum: (1) site design BMPS (as
appropriate); (2) the routine structural and non-structural BMPs; (3) treatment control BMPs; and
(4) the mechanism(s) by which long-term operation and maintenance of all structural BMPs will
be provided.

The WQMP is also intended to support the water quality, geomorphic, and habitat goals of the
following planning processes:

e Southern NCCP/HCP. The Southern Natural Community Conservation Plan/Habitat
Conservation Plan (Southern NCCP/HCP) is being prepared by the County of Orange in
cooperation with the California Department of Fish and Game (CDFG) and the U.S. Fish
and Wildlife Service (USFWS) in accordance with the provisions of the state natural
Community Conservation Planning Act of 1991 (NCCP Act), the California Endangered
Species Act (CESA), and the federal Endangered Species Act (FESA). The Southern
Orange County Subregion is part of the five-county NCCP Study Area established by the
state as the Pilot Study Area under the NCCP Program.

e San Juan/San Mateo Watersheds SAMP/MSAA. A Special Area Management Plan
(SAMP) and Master Streambed Alteration Agreement (MSAA) is being prepared jointly
by the U.S. Army Corps of Engineers (USACE) and CDFG and covers generally those
portions of the San Juan Creek and San Mateo Creek watersheds located within the
Southern NCCP/HCP Subregion. As in the case of the NCCP/HCP, the SAMP/ MSAA
is a voluntary process. The purpose of the SAMP/MSAA is to provide for the protection
and long-term management of sensitive aquatic resources (biological and hydrological)
on a landscape level. The SAMP/MSAA is also designed to enable economic uses to be
permitted within the SAMP study area portions of the San Juan Creek watershed
consistent with the requirements of federal and state laws (particularly the federal Clean
Water Act (CWA), including Sections 401 and 404) and California Fish & Game Code
Sections 1600 et seq.

e County of Orange/Rancho Mission Viejo GPA/ZC. Rancho Mission Viejo has submitted
an application to the County of Orange which includes a request for a General Plan



Amendment and Zone Change (GPA/ZC). The GPA/ZC application would provide for
new development and preservation of natural habitat and other open space within the
remaining 22,815 acres of Rancho Mission Viejo’s lands located in southern Orange
County. The Rancho Mission Viejo lands included in the proposed GPA/ZC constitute a
central focus of the Southern NCCP/HCP and SAMP/MSAA planning programs because
these lands comprise 90 percent of the remaining privately owned lands in the Southern
NCCP/HCP and SAMP/MSAA planning areas (Figure 1-1) and over 98 percent of the
privately owned lands actively involved in the NCCP/HCP and SAMP/MSAA that are
not already developed or approved for development.

Although there is every intent to complete all three planning processes (the NCCP/HCP,
SAMP/MSAA and GPA/ZC), there is no way to ensure this result. Accordingly this Conceptual
WQMP has employed and addressed applicable NCCP/HCP and SAMP/MSAA Guidelines and
Principles at both the watershed and sub-basin scale. In this way, species, habitat, and hydrologic
and geomorphic considerations identified through the planning processes have been fully
integrated into the Conceptual WQMP.

Water quality management, including planning for the hydrologic and geomorphologic processes
identified in Tenet 7 of the Southern NCCP Science Advisors Report, is central to assuring the
long-term viability of important habitat systems and species dependent upon those systems. The
State of California Nonpoint Source Plan emphasizes the need to address water quality planning
at a large geographic scale (SWRCB, 2000). One of the policy directives set forth in the State
NPS Plan is to:

“Manage NPS pollution, where feasible, at the watershed level — including pristine areas
and watersheds that contain water bodies on the Clean Water Act (CWA) 303(d) list — where
local stewardship and site-specific MPs (Management Practices) can be implemented
through comprehensive watershed protection or restoration plans.”

The San Diego Regional Water Quality Control Board (SD RWQCB) has established a program
for implementing federal stormwater/water quality management requirements, including the
preparation of a Jurisdictional Urban Runoff Management Plan (JURMP) within a time frame
that generally parallels the GPA/ZC, NCCP/HCP and SAMP/MSAA. In February 2002, the
SDRWQCB published a Model Standard Urban Storm Water Mitigation Plan that can be
addressed through the preparation of a JURMP. Subsequently, as part of its MS4/Drainage Area
Management Program (DAMP), the County of Orange has prepared a Model Water Quality
Management Plan adapted to Orange County conditions and intended to address SDRWQCB
MS4 requirements. Both the SDRWQCB and the County of Orange model plans contain
provisions for identifying “pollutants of concern” and “hydrologic conditions of concern” that
are applicable to species protection and management and to hydrologic and geomorphologic
processes that need to be addressed pursuant to the NCCP/HCP and SAMP/MSAA.



In addition, the SAMP/MSAA must address CWA water quality requirements. Accordingly,
there is a need to assure the coordination of water quality management with the RMV Adaptive
Management Program. Thus, water quality management planning must address and integrate:
(1) the requirements and policies of the SDRWQCB, County of Orange DAMP/MS4, and the
State of California NPS Plan; (2) the requirements of CWA Section 401 and the USACE
404(b)(1) water quality guidelines in conjunction with the SAMP/MSAA; and (3) species and
habitat protection, management and enhancement/restoration considerations relating to
“pollutants of concern” and “hydrologic conditions of concern” in the context of NCCP/SAMP
planning, including, as applicable, Draft Planning Guidelines and Watershed and Sub-basin
Planning Principles prepared by the NCCP/SAMP Working Group.

Water quality planning intended to coordinate applicable SDRWQCB policies, measures, and
implementation programs with the RMV Open Space and associated Adaptive Management
Plan. In this way, open space protection considerations will include the protection of important
areas for sediment generation, planning to protect against detrimental turbidity in stormwater
runoff, and recommendations for the location of Best Management Practices (BMPs) to address
pollutants of concern and hydrologic conditions of concern potentially affecting the Sensitive
Species. Emphasis should be placed on addressing: (i) pollutants that may affect individual
species/habitats that are addressed in the draft NCCP/HCP Guidelines and SAMP/MSAA
Watershed Principles; and (ii) important hydrologic/geomorphologic processes and conditions
identified in the SAMP/MSAA Watershed Principles.

1.2  WATERSHED PLANNING

Water quality planning embraces a wide array of planning considerations including: (a) the
formulation of treatment systems and measures to address specific pollutants potentially
impacting species (termed “pollutants of concern”); and (b) open space planning/development
considerations and hydrology/sediment management programs for purposes of protecting
hydrologic and geomorphic processes essential to maintaining both uplands and aquatic/riparian
habitat systems (termed “hydrologic conditions of concern™).

The State NPS Plan emphasizes watershed planning and contains an implementation measure,
Management Measure 3.1A — Watershed Protection, that emphasizes a watershed approach to
water quality management and includes reference to CWA Section 402 (the section governing
NPDES stormwater programs) as a primary statutory element of the Management Measure. The
State NPS Plan also includes Management Measures 6B and C, which emphasize the use of
natural treatment systems to address non-point source pollution.

1.2.1 SAMP

Recognizing the need for more comprehensive planning in 1998, a resolution by the United
States House of Representatives” Committee on Public Works authorized the Corps of
Engineers, Los Angeles District Regulatory Branch (Corps) to initiate a Special Area
Management Plan (SAMP) within the San Juan Creek and San Mateo Creek watersheds. A
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SAMP is a management tool that will achieve a balance between aquatic resource protection and
economic development and will promote the resolution of conflicts between aquatic resource
conservation and those development and infrastructure projects affecting aquatic resources in a
coordinated process with federal, state and local agencies and local stakeholders. Accordingly,
the SAMP/MSAA process is being coordinated with the NCCP/HCP environmental review
program for the Southern Orange County NCCP Subregion.

The broad goals of the SAMP are to allow for comprehensive management of aquatic resources
and to increase regulatory predictability for development and infrastructure projects that would
impact aquatic resources.

Watershed and Sub-Basin Planning Principles

The USACE, Los Angeles District, and the CDFG previously prepared a set of general
watershed tenets (planning framework) that was presented at the public workshops on
December 13, 2001 and May 15, 2002. The Statewide NCCP Guidelines were adopted in 1993
by the CDFG. The NCCP/SAMP Working Group concluded that the preparation of a set of
more geographically-specific planning principles would help provide focus for the
SAMP/MSAA planning effort and provide valuable guidance during preparation of the Southern
NCCP/HCP.

The draft Watershed and Sub-basin Planning Principles for the San Juan/Western San Mateo
watersheds (“Watershed Planning Principles™) provide a link between the broader SAMP/MSAA
Tenets for protecting and conserving aquatic and riparian resources and the known, key physical
and biological resources and processes that will be addressed in formulating the reserve program
for the Southern SAMP/MSAA and NCCP/HCP. The principles refine the planning framework
tenets and identify key physical and biological processes and resources at both the watershed and
sub-basin level. These tenets and principles are to be the focus of the aquatic resources reserve
and management program. Application of the planning recommendations is consistent with the
NCCP Science Advisors recognition that the NCCP Reserve Design Principles are not absolutes
and “that it may be impractical or unrealistic to expect that every design principle will be
completely fulfilled throughout the subregion” (NCCP Science Advisors, 1997).

The Watershed Planning Principles represent a synthesis of the following sources:
e Southern SAMP/MSAA tenets.
e USACE Watershed Delineation and Functional Assessment reports.

e Baseline Geomorphic and Hydrologic Conditions Report (Baseline Conditions Report),
and associated technical reports, prepared by Balance Hydrologics, PCR Services
Corporation, and Philip Williams & Associates, Ltd. for RMV.



e Reserve Design Principles (1997) prepared by the Science Advisors for the Southern
NCCP/HCP.

e Southern Subregion databases.

The Watershed Planning Principles provide a key link between the SAMP/MSAA and the
NCCP/HCP. Recognizing the significance of watershed physical processes, the Science Advisors
added a new tenet of reserve design (Tenet 7 — “Maintain Ecosystem Processes and Structures”).
Tenet 7 was directed in significant part toward protecting to the maximum extent possible the
hydrology regimes of riparian systems. The fundamental hydrologic and geomorphic processes
of the overall watersheds and of the sub-basins not only shape and alter the creek systems in the
planning area over time but also play a significant role in influencing upland habitat systems.
The hydrologic “sub-basin” has been selected as the geographic planning unit because it is
important to focus on the distinct biologic, geomorphic and hydrologic characteristics of each
sub-basin while formulating overall reserve programs for the NCCP/HCP and SAMP/MSAA.
For each sub-basin, the important hydrologic and geomorphic processes and aquatic/riparian
resources are identified and reviewed under the heading of “planning considerations.” This
review is then followed by protection and enhancement/restoration recommendations under the
heading of “planning recommendations.” Thus, if for some reason either the SAMP or NCCP (or
even both) were not finalized, the use of the Watershed Planning Principles in the WQMP
assures that key species, habitat, hydrologic and geomorphic water quality related considerations
have been addressed by the Conceptual WQMP.

1.2.2 NCCP

The NCCP program is a cooperative effort to protect habitats and species. The program, which
began in 1991 under the State's Natural Community Conservation Planning Act, is broader in its
orientation and objectives than the California and Federal Endangered Species Acts. These laws
are designed to identify and protect individual species that have already declined in number
significantly. The primary objective of the NCCP program is to conserve natural communities at
the ecosystem scale while accommodating compatible land uses. The program seeks to
anticipate and prevent the controversies and gridlock caused by species' listings by focusing on
the long-term stability of wildlife and plant communities and including key interests in the
process.

The focus of the initial effort was the coastal sage scrub habitat of Southern California, home to
the California gnatcatcher and approximately 100 other potentially threatened or endangered
species. This much-fragmented habitat is scattered over more than 6,000 square miles and
encompasses large parts of three counties - Orange, San Diego, and Riverside - and smaller
portions of two others - Los Angeles and San Bernardino. Fifty-nine local government
jurisdictions, scores of landowners from across these counties, federal wildlife authorities, and
the environmental community are actively participating in the program. As reviewed in the prior
discussion, the NCCP/HCP and SAMP/MSAA have a goal of preparing a Habitat Reserve and



associated long-term management program that addresses the objectives of both the NCCP/HCP
and the SAMP/MSAA.

1.3 THE ROLE OF THE WATER QUALITY MANAGEMENT PLAN IN
SUPPORTING THE GPA/zZC

This Conceptual WQMP assesses potential water quality, water balance, and hydromodification
impacts associated with the “B” development alternatives selected for review under the GPA/ZC,
NCCP/HCP, and SAMP/MSAA; and recommends control measures to address those potential
impacts. The Conceptual WQMP was initially prepared to address the Proposed GPA/ZC
Project “The Ranch Plan” (also known as Alternative B-4) in support of the GPA/ZC as well as
the NCCP/HCP and SAMP/MSAA. With the formulation of the B-9 alternative by the
NCCP/SAMP Working Group as an alternative designed to meet the NCCP Guidelines and
Watershed Planning Principles, the Conceptual WQMP has been expanded to include measures
and analyses addressing the B-9 alternative. With regard to the other “B and County”
alternatives under consideration in conjunction with the coordinated planning process, this
Conceptual WQMP would apply directly to those alternatives or portions of alternatives where
proposed development planning areas coincide (e.g. the B-8 alternative) with corresponding
development planning areas under the B-4 and B-9 alternatives. However, where development
planning areas do not match those of the B-4 or B-9 alternatives, the measures and analyses are
applied qualitatively to such alternatives or to particular development planning areas that differ
from the B-4 and/or B-9 alternative.

1.4  GEOGRAPHIC AREA ADDRESSED BY THE WATER QUALITY
MANAGEMENT PLAN

The Conceptual WQMP focuses on approximately 22,815-acres that constitute the remaining
undeveloped portions of the Rancho Mission Viejo located within unincorporated Orange
County (Figure 1-2). The planned community of Ladera Ranch and the cities of Mission Viejo,
San Juan Capistrano and San Clemente surround the Project area on the west. The City of
Rancho Santa Margarita bounds the northern edge of the Project area; the southern edge is
bounded by Marine Corps Base Camp Pendleton in San Diego County. Caspers Wilderness Park
and the Cleveland National Forest bound the property on its eastern edge.

The B-4 and B-9 Alternatives include development within the following sub-basins in the San
Juan Creek Watershed: Narrow Canyon and Lower San Juan Creek, Cafiada Chiquita, Cafiada
Gobernadora, Central San Juan & Trampas Canyon, and Verdugo Canyon. The Conceptual
WQMP distinguishes Narrow Canyon and Lower San Juan Creek from the Cafiada Chiquita
Sub-basin, which are combined in the NCCP/HCP and SAMP/MSAA planning documents. The
B-4 Alternative includes development within the following sub-basins in the San Mateo
Watershed: Cristianitos, Lower Cristianitos, Gabino, Blind Canyon, Talega, and La Paz. The B-
9 Alternative proposes development in Talega and Blind in the San Mateo Watershed.



As proposed by Rancho Mission Viejo, the B-4 Alternative includes 22,815 acres general
planned and zoned for residential development of up to 14,000 dwelling units and other uses on
7,694 acres in nine planning areas (Figure 1-3 and Table 1-1). The B-4 alternative proposes
15,121 acres of open space which includes a proposed 1,034-acre regional park. Other uses
include 91 acres of urban activity center uses, 240 acres of business park uses, 50 acres of
neighborhood retail uses, and up to five golf courses. Ranching activities would also be retained
within a portion of the proposed non-reserve open space area. Infrastructure would be
constructed to support all of these uses, including road improvements, utility improvements and
schools.

The B-9 alternative includes 22,815 acres general planned and zoned for residential development
of up to 13,600 dwelling units and other uses, e.g., urban activity center uses, business park uses,
and neighborhood retail uses, on 6,582 acres in six planning areas (Figure 1-4 and Table 1-1).
The B9 alternative proposes 16,233 acres of open space. Ranching activities would also be
retained within a portion of the proposed open space area. Infrastructure would be constructed to
support all of these uses, including road improvements, utility improvements and schools.

1.5 ANALYTICAL APPROACH EMPLOYED IN FORMULATING THE
CONCEPTUAL WQMP

The Conceptual WQMP has been developed using a watershed-based approach that addresses
pollutants of concern and hydrologic conditions of concern that can affect aquatic and upland
habitat and natural resources, including species associated with these habitats and natural
communities. The Conceptual WQMP includes site design, source control, and treatment control
Best Management Practices (BMPs), selected consistent with Orange County’s LIP and which
address the applicable Draft NCCP/HCP Planning Guidelines and the Draft Watershed and Sub-
basin Planning Principles developed by the NCCP/SAMP Working Group.

The Watershed and Sub-Basin Planning Principles are founded on the terrains analysis of the
geology, soils, topography, and other environmental conditions in the watersheds and serve to
integrate review and planning criteria for the SAMP/MSAA with review and planning criteria for
the NCCP/HCP (particularly with the NCCP Science Advisors Reserve Design Tenet 7). In turn,
these SAMP/MSAA Principles are linked with the analyses of pollutants of concern and
hydrologic conditions of concern as articulated in the County of Orange LIP’s Local WQMP.



Table 1-1: B-4 and B-9 Alternatives Proposed Land Use Areas by Sub-basin

Land Use Area within Sub-basin (acres)

Alternative Land Uses L’:)]\?vg’oévzin Central San Verdugo La Paz ITB:QSQ Lower
Juan Chiquita | Gobernadora | Juan/Trampas | Canyon | Cristianitos | Gabino | Canyon | Canyon | Cristianitos | Total
Casitas 0 0 0 0 0 0 20 0 0 0 20
Estate 75 0 140 230 108 2 197 7 0 0 759
Golf Course 0 113 0 12 1 195 263 0 136 0 719
Golf Residential 0 211 25 0 0 0 5 0 66 0 307
B4 Golf Resort 0 0 0 0 0 0 0 0 20 0 20
ngrgl‘;frfgn . 524 339 933 2475 0 527 269 0 661 140 | 5869
Open Space 1429 2068 1077 2055 1738 551 3606 1358 1091 148 15121
TOTAL 2028 2731 2175 4772 1847 1275 4360 1365 1974 288 22815
Golf Course 0 0 0 0 0 0 0 0 225 0 225
Golf Resort 0 0 0 0 0 0 0 0 25 0 25
B9 D:\fgllz)%srflin . 599 309 1037 3213 479 1 16 0 644 33 6332
Open Space 1429 2423 1138 1559 1368 1274 4344 1364 1080 254 16233
TOTAL 2028 2732 2175 4772 1847 1275 4360 1365 1974 287 22815




As reviewed in the above-referenced NCCP/HCP AND SAMP/MSAA planning guidelines and
planning principles, watershed scale protection, enhancement, and management of natural
resources require an understanding of the landscape-scale processes that govern the integrity and
long-term viability of aquatic and other natural resources. By taking a landscape perspective in
assessment and planning, cumulative impacts and appropriate mitigation measures can be better
addressed. Furthermore, the constraints associated with natural resources and processes can be
integrated early in the development process, thereby minimizing impacts. Accordingly, the goal
of the management alternatives presented in the Conceptual WQMP is to provide for protection
of major wetlands and riparian areas, maintain aquatic resource functions, and address sensitive
species in terms of hydrology, geomorphology, and water quality.

Potential changes in pollutants of concern and hydrologic conditions of concern in nine sub-
basins — Cafiada Chiquita, Cafiada Gobernadora, Central San Juan north of San Juan Creek,
Trampas Canyon and Central San Juan south of San Juan Creek, Cristianitos, Gabino, Blind,
Talega, and Verdugo - are addressed based on runoff water quality and quantity modeling,
literature information, and professional judgment. The level of significance of impacts is
evaluated based on significance criteria that include predicted runoff quality and quantity for
proposed versus existing water quality and quantity conditions, water quality standards, MS4
Permit requirements, and effects on NCCP/HCP “planning species”. Because the analyses and
water quality management recommendations for these sub-basins involve areas with a wide
diversity of terrains and proposed development types, the results of these sub-basin analyses
have been used to predict the potential impacts and recommended management measures for the
areas encompassed by the “B” and other Alternatives in the manner summarized in Section 1.3
above and discussed more specifically below.

1.6 CONCEPTUAL WQMP CONTENT AND ORGANIZATION

The Conceptual WQMP introduction in this chapter provides general information on the
environmental and regulatory settings affecting the preparation and regulatory review of the
Conceptual WQMP. The remainder of the Conceptual WQMP is organized into eight chapters.
Chapters 2 through 4 contain the preliminary project description, site description, BMP
description, and operation and maintenance program as required by the County of Orange LIP
(Table 1-2). Chapters 5 through 8 provide the CEQA analysis of impacts assuming
implementation of the Conceptual WQMP. The scope of each chapter is as follows.

e Chapter 2 identifies the pollutants of concern and the hydrologic conditions of concern
for the San Juan and San Mateo watersheds and lists the significance criteria and
thresholds that are used in the assessment of the potential impacts of each alternative.

e Chapter 3 provides an overview of the approach used in selection of runoff control BMPs
and the method used in modeling the effectiveness of the BMPs.
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Chapter 4 describes both general WQMP elements that apply to all of the proposed
development areas (site design, source control BMPs, and BMP operation and
maintenance) and sub-basin specific runoff control BMPs for the B-4 and B-9

Alternatives.

Chapter 5 presents the impact analysis for the B-4 and B-9 Alternatives.

Chapter 6 presents a plan for long term adaptive management of the proposed control

system.

Chapter 7 provides the impact analysis for the remaining “B” Alternatives (B-5, B-6, and
B-8) and two County alternatives (B-10 and B-11).

Chapter 8 presents a cumulative impact analysis for the B-4 and B-9 Alternatives.

Table 1-2: LIP WQMP Template and Conceptual WQMP Elements

LIP WQMP Template Element

RMYV Conceptual WQMP Element

1. Title Page with following:

“Water Quality Management Plan”
Project Name

Permit #, Tract #, CUP, SUP, or APN
Project Owner/Developer

Owner’s Name, address, and telephone #
Name of Consultant that prepared WQMP
WQMP Preparation Date

. Cover page includes all required elements, except the

Permit #, Tract #, CUP, SUP, or APN, which will be
included in future WQMP submittals.

2. Owner’s Certification

. Will be included on future WQMP submittals.

3. Table of Contents

. Included on pages i - xiii.

4. Discretionary Permits and Water Quality Conditions

Include a Separator and Tab for Section I for ready
reference.

Provide County of Orange Permit/Application and
Tract/Parcel Map Number(s);

Provide Water Quality Condition Number, if
applicable, requiring the preparation of a Water
Quality Management Plan;

List WQMP condition(s) verbatim, if applicable;

Specify the Lot and Tract/Parcel Map number
describing the subject property

. Will be included in future WQMP submittals.

5. Project Description:

Include a Separator and Tab for Section II for ready
reference.

e  Will be included in future WQMP submittals.

Describe the type of project, size and details of project,
and associated uses, including the following:

11




LIP WQMP Template Element

RMYV Conceptual WQMP Element

For All Projects:

e Identify the potential stormwater or urban runoff
pollutants reasonably expected to be associated with
the project;

e Type and location of parking (ex. Surface, garage,

and/or carport) and portion of site on which parking
is located;

e  Describe landscaped areas;
e  Percent of site covered by impermeable surfaces;

e  Specify if a homeowners or property owners
association will be formed, and if a master
association will be involved in maintenance
activities;

e Describe ownership of all portions of site (ex., open
space/landscape lots/easements, which streets are to
be public and private, etc.).

The potential runoff pollutants are identified in
Section 2.3.

A general project description is provided in
Section 1.4

Detailed project descriptions (parking, landscaped
areas, percent of site covered with impervious
surface, and site ownership) will be included in
future WQMP submittals.

The Stormwater BMP Operation and Maintenance
Program is presented at a conceptual level in
Section 4.1.4. Further detail will be included in
future WQMP submittals.

For Commercial/Industrial Projects

e  Type(s) of use(s) for each building or tenant space;
Specify location(s) for each type of food preparation,
cooking and/or eating areas;

e  Specify location (and design, if below grade) of
designated delivery areas and loading docks. Specify
type(s) of materials expected to be delivered;

e Describe and depict location(s) of outdoor materials
storage area(s) and type(s) of materials expected to
be stored;

e  Specify if there will be waste generation, car
washing, auto repair (include number of service
bays), and/or vehicle fueling (include number of fuel
pumps).

A general project description is provided in
Section 1.4

Detail information on proposed commercial areas
will be provided in future WQMP submittals.

For Residential Projects

e  Provide the range of lot and home sizes, attached/
detached, etc.;

e Describe pools, parks, open spaces, tot lots, etc., and
any maintenance issues related to them.

A general project description is provided in
Section 1.4

Details on residential lots and home sizes, pools,
parks, open spaces will be provided in future
WQMP submittals.

6. Site Description

e Planning Area/Community Name: Provide exhibit of
subject and surrounding Planning Areas in sufficient
detail to allow project location to be plotted on a
base map of the County;

Project location and Planning Areas are illustrated
in Figures 1-2, 1-3, and 1-4.

A more detailed exhibit will be provided in future
WQMP submittals.

e Provide site specifics such as general and specific
location, site address, and size (acreage to the nearest
1/10 acre);

A general project description is provided in
Section 1.4

Site specifics will be provided in future WQMP
submittals.
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LIP WQMP Template Element

RMYV Conceptual WQMP Element

Site characteristics: Include description of site
drainage and how it ties with drainage of
surrounding property (ex., The on-site drainage
system connects to the drainage system in tract to the
west, which drains to a detention/desilting basin
located , and then to Creek, as specified in the
Basin/Urban Runoff Management Plan). Reference
the WQMP’s Plot Plan showing drainage flow
arrows and how drainage ties to drainage of
surrounding property.

Site drainage is generally described in Chapter 4
by sub-basin. Each sub-basin section contains a
description of the combined control system
elements by sub-basin catchment (e.g., Section
4.2.3 describes the drainage, by land use type,
within the Cafiada Chiquita sub-basin).

A detailed site assessment is contained in the
Baseline Geomorphic and Hydrologic Conditions
Report (PCR et al, 2002).

Drainage details will be provided in future WQMP
submittals.

Identify the zoning or land use designation;

Land uses designations for sub-basin are listed in
the site assessment sections of Chapter 4 (e.g.,
Section 4.2.1 lists the land uses proposed for
Canada Chiquita in Table 4-5).

Identify soil types and the quantity and percentage of
pervious and impervious surface for pre-project and
project conditions;

Soil types and the quantity and percentage of
pervious and impervious surface for pre-project
and post-development conditions are provided in
Appendix A.

Identify known Environmentally Sensitive Areas
(ESAs) and Areas of Special Biological Significance
(ASBSs) within the vicinity and their proximity to
the project.

ESAs and ASBSs within the vicinity of the project
are discussed in Section 1.8.2.

Identify the watershed in which the project is located
and the:

- downstream receiving waters

- known water quality impairments as included in
the 303(d) List

- applicable Total Maximum Daily Loads (TMDLs)

- hydrologic conditions of concern, if any.

The San Juan Creek Watershed and the San Mateo
Creek Watershed are described in Section 1.7.1.

Each sub-basin within the project area is described
in more detail in the site assessment sections of
Chapter 4 (e.g., the Cafiada Chiquita Sub-basin is
described in Section 4.2.1).

303(d) listings and TMDLs are discussed in
Section 1.8.1.

Hydrologic conditions of concern are discussed in
general in Section 1.7.3, and specifically for each
sub-basin in the Site Assessment sections of
Chapter 4 (e.g., hydrologic conditions of concern
for Cafiada Chiquita are discussed in Section
4.2.1).

7. Best Management Practices (BMPs)

Include a Separator and Tab for Section IV for ready
reference.

Will be included in future WQMP submittals.

Describe how the project complies with each post-
construction water quality-related condition of
approval.

Will be included in future WQMP submittals.
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LIP WQMP Template Element

RMYV Conceptual WQMP Element

The WQMP shall identify Best Management
Practices (BMPs) that will be used on-site to control
predictable pollutant runoff, and shall identify, at a
minimum, the measures specified in the Countywide
Water Quality Management Plan (WQMP) and
NPDES Drainage Area Management Plan (DAMP),
the assignment of long-term maintenance
responsibilities (specifying the developer, parcel
owner, maintenance association, lessee, etc.), and the
location(s) of all structural BMPs.

Chapter 4 identifies the proposed BMPs by sub-
basin for each Planning Area. Further detail will
be included in future WQMP submittals.

The Stormwater BMP Operation and Maintenance
Program is presented at a conceptual level in
Section 4.1.4. Further detail will be included in
future WQMP submittals.

Routine Source Control BMPs are required to be
incorporated in all new development redevelopment
projects unless not applicable. Indicate in the tables
provided all BMPs to be incorporated in the project.
For those designated as not applicable, state brief
reason why.

Routine source control BMPs are identified in
Section 4.1.3.

List and describe all the source control (“routine”
structural and non-structural) BMPs; show locations
of structural BMPs in the project plans;

Routine source control BMPs are identified in
Section 4.1.3.

Locations of structural BMPs will be identified in
future WQMP submittals.

List and describe, including locations, all site design
BMPs employed in the project; show locations of
site design BMPs in the project plans;

Site design BMPs are identified in Section 4.1.2.

Locations of site design BMPs will be identified in
future WQMP submittals.

Describe project design characteristics/features used
to implement each BMP;

Implementation of site design options/
characteristics are listed in Table 4-1.

List and describe any treatment BMPs (designated to
address specific pollutant problems identified in the
water quality planning process, runoff management
plan, CEQA process or similar watershed planning);

Treatment BMPs are described in general in
Section 3.4 and specifically for each sub-basin in
Chapter 4 (e.g., BMP facilities and sizing for
Canada Chiquita are listed in Tables 4-7 and 4-8).

Describe how the BMPs listed in the WQMP comply
with each post-construction water quality-related
condition of approval for this project.

Will be included in future WQMP submittals.

Identify any scenic/slope/landscape easements or
lots, and their role(s) in implementing applicable
BMPs. Clearly describe (and depict in the plot plan)
ownership and who will be responsible for
maintenance.

Will be included in future WQMP submittals.
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LIP WQMP Template Element

RMYV Conceptual WQMP Element

8. Inspection/Maintenance Responsibility for BMPs

Include a Separator and Tab for Section V for ready
reference.

Describe the party(ies) responsible for source
control, site design and treatment control BMPs.
Include name, title, company, address and telephone
number.

Inspection and Maintenance Responsibility and
Frequency Matrix:

- Specify each source control, site design and
treatment control BMP;

- Name, title, company, and telephone number(s) of
the party(ies) responsible for inspecting and
maintaining each BMP;

- Inspection and maintenance activity(ies) required;

- Minimum frequency of inspection and
maintenance necessary to ensure full
implementation and effectiveness of each BMP.

e  The Stormwater BMP Operation and Maintenance
Program is presented at a conceptual level in
Section 4.1.4. Further detail will be included in
future WQMP submittals.

9. Location Map, Plot Plan, & BMP Details

Include a Separator and Tab for Section VI for ready
reference.

e  Will be included in future WQMP submittals.

Prepare 117 x 17” plot plan(s). The plot plan(s) shall
be readable and depict the following:

A table with the following: North arrow; Scale; Site
area in square feet and/or acres; Number of units
each building/tenant space as projected at the time of
the drafting of the WQMP; Type of use (or range of
uses allowed) in each building/tenant space as
projected at the time of the drafting of the WQMP.

All source control (structural) BMPs proposed. Also
include detail drawings as separate exhibits as
necessary to demonstrate compliance with each
BMP. Each detail shall include the BMP title (and
number if any), and shall depict how the design
features of the project implement each BMP.

Car wash racks;

Outdoor food preparation areas;

Trash container areas;
Washing/cleaning/maintenance/repair areas;
Outdoor storage areas;

Motor fuel dispensing areas;

Loading docks (and drainage);

Parking areas.

Drainage flow information, including general surface
flow lines, concrete or other surface ditches or
channels, as well as storm drain facilities such as

e  Will be included in future WQMP submittals.
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LIP WQMP Template Element RMV Conceptual WQMP Element

catch basins and underground storm drain pipes and
any receiving waters;

e  Treatment control BMPs.

9. Educational Materials Included

e Include a Separator and Tab for Section VII for e  Will be included in future WQMP submittals.
ready reference.

e Each educational handout included shall be listed by
name in the table of contents. Include a cover page
with the name of each educational handout attached
as part of the WQMP.

1.7 ENVIRONMENTAL SETTING

The following geomorphic, hydrologic, and biological information is summarized from the
Baseline Geomorphic and Hydrologic Conditions Report (PCR et al, 2002). As part of
developing the Baseline Report, extensive field reconnaissance, as required in Local WQMP
Section A-7.VI-3.2.4, was conducted.

1.7.1 Physical Setting

San Juan Creek Watershed

The San Juan Creek watershed, located in the southern portion of Orange County, encompasses a
drainage area of approximately 176 square miles and extends from the Cleveland National Forest
in the Santa Ana Mountains to the Pacific Ocean at Doheny State Beach near Dana Point Harbor.
The upstream tributaries of the watershed flow out of steep canyons and widen into several
alluvial floodplains. The major streams in the watershed include San Juan Creek, Bell Canyon
Creek, Chiquita Creek, Gobernadora Creek, Verdugo Canyon Creek, Oso Creek, Trabuco Creek,
and Lucas Canyon Creek. Elevations range from over 5,800 feet above sea level at Santiago
Peak to sea level at the mouth of San Juan Creek (PCR et al, 2002).

The San Juan Creek watershed is bounded on the north by the Santiago Creek, Aliso Creek, and
Salt Creek watersheds and on the south by the San Mateo Creek watershed. The Lake Elsinore
watershed, which is a tributary of the Santa Ana River watershed, is adjacent to the eastern edge
of the San Juan Creek watershed.

San Mateo Creek Watershed

The San Mateo Creek watershed is located in the southern portion of Orange County, the
northern portion of San Diego County, and the western portion of Riverside County. The
watershed is bounded on the north and west by the San Juan Creek watershed, to the south by the
San Onofre Creek watershed, and to the northeast by the Lake Elsinore watershed. San Mateo
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Creek flows 22 miles from its headwaters in the Cleveland National Forest to the ocean just
south of the City of San Clemente. The total watershed is approximately 139 square miles and
lies mostly in currently undeveloped areas of the Cleveland National Forest, the northern portion
of Marine Corps Base Camp Pendleton (MCBCP), and ranch lands in southern Orange County
(PCR et al, 2002). Major (named) streams in the watershed include Cristianitos Creek, Gabino
Creek, La Paz Creek, Talega Creek, Cold Spring Creek, and Devil Canyon Creek. The WQMP
includes only the portion of the San Mateo Creek drainage within Orange County (approximately
17 percent of the watershed). Elevations range from approximately 3,340 feet above sea level in
the mountains of the Cleveland National Forest to sea level at the mouth of San Mateo Creek.

1.7.2 Climatic Conditions

The Mediterranean climate in Southern California is characterized by brief, intense storms
between November and March. It is not unusual for a majority of the annual precipitation to fall
during a few storms in close time proximity to one another. The higher elevation portions of the
watershed typically receive significantly greater precipitation due to the effect of the Santa Ana
Mountains. In addition, rainfall patterns are subject to extreme variations from year to year and
longer term wet and dry cycles. The combination of steep, short watershed, brief intense storms
and extreme temporal variability in rainfall results in “flashy” systems where stream discharge
can vary by several orders of magnitude over very short periods of time.

Southern California is characterized by wet and dry cycles, typically lasting up to 15 to 20 years.
The WQMP area appears to be emerging from a wetter-than-normal cycle of years beginning in
1993 (Figure 1-5). Previously, five consecutive years of sub-normal rainfall and runoff occurred
in 1987 through 1991. Prior droughts of note include severe droughts in 1976-77 and 1946-51.
Previous notable wet periods in the past occurred in 1937-44 and 1978-83. An unusually long
period of generally dry years extended from 1945 through 1977. During this period, rainfall was
approximately 25 percent below normal. Both groundwater recharge and sediment transport
were considerably diminished during this period. Dry conditions were sufficiently persistent
during this period to cause lower groundwater levels and to contract the extent of riparian
corridors. Additionally, landslide activity was lessened during this period.

The watersheds have been subject to numerous large-scale fires during the past 100 years. Most
of these fire events were of human origin. The majority of ignitions have been associated with
roadways, arson and person-related activities. Large fire events in the watersheds occurred in
1989, 1961, 1959, 1958, 1952, 1937, 1917 and 1915. The primary effects of these fires are a
sharp increase in sediment yield and downstream channel aggradation for a period of time
following the fire.

1.7.3 Geomorphology, Terrains, and Hydrology

The San Juan Creek and San Mateo Creek watersheds are located on the western slopes of the
Santa Ana Mountains, which are part of the Peninsular Ranges that extend from the tip of Baja
California northward to the Palos Verdes peninsula and Santa Catalina Island.
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There are three major geomorphic terrains found within the San Juan Creek and San Mateo
Creek watersheds: sandy and silty-sandy, clayey, and crystalline (Figure 1-6). These terrains are
manifested primarily as roughly north-south oriented bands of different soil types. The soils and
bedrock that comprise the western portions of the San Juan Creek watershed (i.e., Oso Creek,
Arroyo Trabuco, and the lower third of San Juan Creek) contain a high percentage of clays in the
soils. The soils typical of the clayey terrain include the Alo and Bosanko clays on upland slopes
and the Sorrento and Mocho loams in floodplain areas. In contrast, the middle portion of the San
Juan basin, (i.e., Cafiada Chiquita, Bell Canyon, and the middle reaches of San Juan Creek) is a
region characterized by silty-sandy substrate that features the Cieneba, Anaheim, and Soper
loams on the hillslopes and the Metz and San Emigdio loams on the floodplains. The upstream
portions of the San Juan Creek watershed, which comprise the headwaters of San Juan Creek,
Lucas Canyon Creek, Bell Creek, and Trabuco Creek, may be characterized as a "crystalline"
terrain because the bedrock underlying this mountainous region is composed of igneous and
metamorphic rocks. Here, slopes are covered by the Friant, Exchequer, and Cieneba soils, while
stream valleys contain deposits of rock and cobbly sand. The upland slopes east of both Chiquita
and Gobernadora Canyons are unique in that they contain somewhat of a hybrid terrain.
Although underlain by deep sandy substrates, these areas are locally overlain by between two
and six feet of exhumed hardpan (a cemented or compacted layer in soil that is impenetrable by
roots).

Runoff patterns typical of each terrain are affected by basin slope, configuration of the drainage
network, land use/vegetation, and, perhaps most importantly, the underlying terrain type.
Although all three terrains exhibit fairly rapid runoff, undisturbed sandy slopes contribute less
runoff than clayey ones because it is easier for water to infiltrate into the coarser substrate.
During low to moderate storm events terrains influence the likelihood and extent of channel
migration, avulsion, or incision. However, during extreme storm events, the influence of terrains
is minimal and runoff is more strongly influenced by soil hydrogroup. For example, a Type C
soil in a sandy terrain would produce less runoff during a 5-year event than a Type C soil in a
clayey terrain. However, during a larger storm event, runoff from both terrains would be
comparable (assuming similar vegetation, slope, and land use).

San Juan Creek Watershed

Hydrologically, the San Juan Creek watershed can be organized into three regions: (1) the
western portion of the watershed with the highly developed Oso Creek Sub-basin and the
moderately developed Trabuco Creek Sub-basin; (2) the relatively undeveloped sub-basins of the
central San Juan watershed (i.e., Cafiada Chiquita, Cafiada Gobernadora, Bell Canyon, Lucas
Canyon, Trampas Canyon and Verdugo Canyon); and (3) the steeper eastern headwater canyons.
In the San Juan Creek watershed, many tributary valleys are comprised of sandy terrains and, as
such, include swales that do not have a clearly defined channel form (i.e., channel-less swales).

Overall, infiltration in the San Juan Creek watershed is relatively low, due to the prominence of
poorly infiltrating soils (e.g., 79.8 percent of the watershed in underlain by soil types C or D) and
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the significant proportion of development in the western watershed. However, there are
significant pockets of the watershed, particularly in the central watershed, which do have more
permeable soils and offer better potential infiltration.

Results of HEC-1 model analysis the 2-year, 10-year, and 100-year storm events in the San Juan
Creek watershed were included in the Baseline Report (PCR et al, 2002). Peak flows in San
Juan Creek upstream of Horno Creek (approximately the location of the USGS stream flow
gauge at La Novia Street, see Figure 1-7) predicted by the model ranged from 2,940 cubic feet
per second (cfs) for the 2-year event to 44,120 cfs for the 100-year event.

San Mateo Creek Watershed

The 133.2 square mile San Mateo Creek watershed has two principal drainage systems that join
in the lower stream valley, 2.7 miles upstream of the ocean. The sub-basins of interest, including
La Paz, Gabino, Cristianitos, Blind, and Talega Canyons upstream of the Cristianitos and San
Mateo creek confluence, are located in the western watershed north of the main stem of San
Mateo Creek. Approximately 17 percent of the total runoff in the San Mateo Creek basin
emanates from these tributaries.

Overall, infiltration in the San Mateo Creek watershed is relatively low due to the prominence of
poorly infiltrating soils (e.g., 89.8 percent of the watershed is underlain by soil types C or D).
However, there are portions of the watershed along the tributary stream corridors which do have
more permeable soils and offer higher infiltration.

Results of HEC-1 model analysis the 2-year, 10-year, and 100-year storm events were included
in the Baseline Report for Cristianitos Creek downstream of Talega Canyon and in San Mateo
Creek downstream of Cristianitos Creek. Peak flows in Cristianitos Creek predicted by the
model ranged from 740 cfs for the 2-year event to 11,800 cfs for the 100-year event. Peak flows
in San Mateo Creek downstream of Cristianitos Creek predicted by the model ranged from 3,200
cfs for the 2-year event to 47,070 cfs for the 100-year event.

1.7.4 Water Quality

Surface Water Quality

Pollutant pathways and cycles within diverse settlings such as the San Juan Creek and San Mateo
Creek watersheds can be complex. Although the biogeochemical relationships that govern the
fate of different constituents can be complicated, a number of generalizations are possible
regarding the effect of the environmental setting and the terrains on water quality. In general,
pollutants are transported by stormwater runoff and dry weather flows. Pollutants are either in
dissolved form, particulate form, or are adsorbed to other particles in the water such as colloidal
clays. The type and availability of particulates and pH affect the distribution of pollutants
between the dissolved and particulate-bound forms. Therefore, land use characteristics that
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promote infiltration and slow the flow of water allowing sediments to settle or filter out are
important factors that control pollutant mobility.

Geology can also have a direct impact on specific water quality constituent concentrations. For
example, the Monterey shale bedrock, which occurs in several of the San Juan Creek sub-basins,
has been reported to be a source of high levels of phosphate and certain metals, such as cadmium
(PCR et al, 2002).

Terrains can influence the mobilization, loading, and cycling of pollutants. Some general water
quality characteristics of the major terrains in the San Juan Creek watershed and the San Mateo
watershed are:

Sandy terrains. Sandy terrains generally favor infiltration of rainfall and therefore have
the potential to direct pollutants mobilized in low to moderate rainfall events into sub-
surface pathways, with little or no actual biogeochemical cycling taking place in surface
waters. Sequestered in sands, pollutants have the opportunity to degrade and attenuate
via contact with soils and plants in the root/vadose zones before passage to groundwater
or mobilization and transport to surface waters during larger storm events.

Silty terrains. Silty terrains are characterized by higher runoff rates and tend to favor
surface water pathways more than sandy terrains (but less than clayey terrains). Silty
substrates can also be a significant source of turbidity (i.e., fine sediments). Conversely,
the finer sediments derived from the silty substrates promote the transport of metals and
certain pesticides in particulate form. This makes them less-readily available in first and
second-order stream reaches, but potentially allows transport to higher order streams and
subsequent deposition over long distances.

Clayey terrains. Clayey terrains are characterized by very high rates of surface runoff
during low and moderate storm events. Although clay soils are generally quite resistant
to erosion, they can be very significant sources of turbidity during extreme or high
intensity rainfall events when erosion occurs and/or headcutting or incision within the
stream bed begins.

Crystalline terrains. Crystalline terrains are common only in the uppermost reaches of
the San Juan and San Mateo Creek systems where development and agricultural activities
are absent. Similar to clayey terrains and in contrast to sandy terrains, during low to
moderate rainfall events, primary pollutant pathways will be in surface water flow,
leading to the potential for rapid mobilization and transport of constituents. Unlike
clayey terrains, however, the crystalline substrates tend to generate coarse (rather than
fine) sediments and thus are not a significant source of the finer particles that cause
turbidity. Like all terrain types, extreme events will likely result in the mobilization and
transport of all sizes of sediments from these areas.
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Orange County Monitoring Data

Balance Hydrologics (Balance Hydrologics, 2001a) performed a literature review and
compilation of available water quality data in the SAMP study area. Most of the available
monitoring data were from the San Juan Creek watershed; less data were available from the San
Mateo Creek watershed. The majority of water quality data from San Juan Creek were collected
by the Orange County Resources and Development Management Department (OCRDMD) in the
1990’s at three monitoring stations (Figure 1-7):

e The La Novia Street Bridge monitoring station is located on the main stem of San Juan
Creek in San Juan Capistrano. The watershed at this point includes all terrain types and
diverse land-uses, including urban, grazing, nurseries, and mining uses. Monitoring data
include a significant number of dry weather samples in addition to storm monitoring data.

e The Caspers Regional Park station is on the main stem of San Juan Creek approximately
10 miles upstream from the La Novia Street Bridge station. The majority of the
watershed at this point is protected open space coastal scrub and chaparral on crystalline
terrains. Monitoring data from station is less extensive than the La Novia Street Bridge
station.

e The Mission Viejo station in Oso Creek represents mostly urban land uses on clayey
terrains.

Available TSS monitoring data from Orange County are summarized in Table 1-3. In general,
elevated TSS concentrations are strongly associated with runoff from winter storm events. It is
generally expected that TSS concentrations in storm runoff will be greater from open and
agricultural land uses than from urban land uses, where impervious surfaces and urban
landscaping limit sediment delivery. Stormwater monitoring data from the San Juan Creek and
Oso Creek Watershed are consistent with this expected trend. The average TSS concentration at
the Caspers Park stations (predominantly open) is substantially greater than average TSS
concentrations at the Mission Viejo station (predominantly urban) and the La Novia station
(mixed land-uses). These data suggest that TSS concentrations in runoff from the proposed
developments should, on average, be less than existing in-stream TSS concentrations during
storm runoff conditions.
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Table 1-3: Average TSS Concentrations from Orange County Monitoring, 1991-1999

Caspers Regional Park La Novia Mission Viejo
(open space) (mixed land use) (urban land use)
No. Samples 12 43 79
No. Non-Detects 1 1 1
TSS (mg/L) 1555 326 296

Source: Balance Hydrologics, 2001a

Nutrient monitoring data from Orange County are summarized in Table 1-4 and Table 1-5.
Nutrient data are shown as a function of 3-day antecedent rainfall measured at the Tustin rain

gage located approximately 15 miles to the northwest of the water quality stations on San Juan
and Oso Creeks.

Data from San Juan Creek indicate that nitrogen concentration increases between the upstream
location at Caspers Park (open space) and the downstream station at La Novia (mixed land-use).
All stations show a general increase in nitrogen concentration with increasing antecedent rainfall.
Comparison between the San Juan and Oso Creek data reveals that nitrate concentrations in low
flows are elevated at the urban station (Mission Viejo), and that storm flow concentrations at the
urban station are comparable to or higher than those from the San Juan Watershed. These data
suggest that non-stormwater runoff from urbanized areas could result in increased nitrogen
concentrations.

Phosphate data from San Juan Creek in Table 1-5 reveal an opposite trend from nitrate.
Phosphate concentrations generally decrease between the upstream station (open space land use)
and the downstream station (mixed land use). An explanation is based on the general trend that
sediment loads are greater in storm runoff from vacant and agricultural land-uses (upstream
monitoring location) in comparison with storm runoff from urban land-uses (mixed land-uses at
downstream location). Phosphorus strongly adheres to soil particles, thus greater phosphorus
loads are expected with greater sediment loads and higher TSS values (Table 1-3). For example,
the median phosphate concentration at Caspers Regional Park is about 3.6 mg/1 for data in which
the 3-day antecedent rainfall is 0.51-1.0 inches, far higher than comparable values at the La
Novia and Mission Viejo stations.
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Table 1-4: Average Nitrate Concentrations from Orange County Monitoring, 1991-1999

(mg/L NO3 as N)

San Juan Creek 0Oso Creek
Caspers Regional Park La Novia Mission Viejo
3-day precedent (open space) (mixed land use) (urban land use)
rainfall (in) # samples | mean median | #samples | mean | median | # samples | mean | median
0 32 0.1 0.1 43 0.3 0.2 10 0.9 1
0.01-0.5 10 0.2 0.1 21 0.5 0.5 23 1.2 1.3
0.51-1.0 6 0.9 0.1 15 1.2 1.2 15 1.2 1.2
1.01-1.5 1 0.7 0.7 7 1.5 1.7 15 1.4 1.3
>1.5 0 - - 5 0.4 0.4 18 1 0.8
Source: Balance Hydrologics, 2001a
Table 1-5: Average Phosphate Concentrations from Orange County Monitoring, 1991-
1999 (mg/L PO4 as P)
San Juan Creek Oso Creek
Caspers Regional Park La Novia Mission Viejo
(open space) (mixed land use) (urban land use)
3-day precedent #
rainfall (in) # samples | mean median | samples | mean | median | # samples | mean | median
0 31 0.1 0.1 43 0.1 0.1 10 0.7 0.6
0.01-0.5 9 0.4 0.1 21 0.2 0.2 23 0.4 0.3
0.51-1.0 5 4.4 3.6 15 0.6 0.4 15 0.7 0.5
1.01-1.5 1 1.0 1.0 7 0.7 0.7 15 0.7 0.6
>1.5 0 - - 5 0.5 0.5 18 | 0.5

Source: Balance Hydrologics, 2001a

Dry weather and stormwater data collected by Orange County for trace metals is summarized in
Table 1-6. Most samples were analyzed only for total metal concentrations. A few samples
from the Oso Creek station were analyzed for dissolved metals. Data from the Caspers station
had a high percentage of non-detects, and high detection limits, especially for lead.

Data from San Juan Creek reveal consistently greater average total metal concentrations during
storm flow conditions. This is expected due to the affinity of metals to adsorb to soil particles,
which are present in larger quantities in storm runoff.

Comparisons of average total metal concentration in storm flow measurements between the
Mission Viejo Station (primarily urban) and those from Caspers Park (primarily open space) and
La Novia (mixed use) provides an indication of the effect of development. For copper, total

metal concentrations increase with greater levels of development. This is the expected trend,
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because heavy metal concentrations in general have been found to increase with urbanization.
For lead and zinc, the data reveal a decreasing trend in total metal concentration with increasing
levels of urbanization, which is somewhat counter to the expected trend. A partial explanation
could be related to differences in the runoff regimes at the three stations resulting in different
levels of dilution and/or sediment loads. Balance Hydrologics [2001] indicated that the zinc
values at the Caspers Park Station were abnormally high, and postulated that they might be
indicative of high background zinc levels in the San Juan Creek watershed. Average hardness
values at the Caspers Park station also exhibit unexpected trends. Typically, hardness values are
expected to decrease with increasing flows; however the opposite trend at the Caspers station
suggests the possibility of natural sources of carbonates.

Table 1-6: Average Trace Metal Concentrations from Orange County Monitoring, 1991-

1999
Caspers Regional Park La Novia Mission Viejo
(open space) (mixed land use) (urban land use)
Dry Dry
Storm weather weather Storm Storm
flows® flows! Storm flows® flows® flows® flows?
No. Samples 16 9 47 11 79 14
Hardness (mg/L as
CaCOy) 230 150 260 290 560 -
Copper
No. Non-Detects 10 7 20 6 17 0
Mean conc.
15.8 5.5 20.7 4.0 23.8 13.8
(Hg/L)
Lead
No. Non-Detects 6 7 20 9 18 10
Mean conc.
11.8 4.7 7.3 1.3 6.2 1.4
(Hg/L)
Zinc
No. Non-Detects 1 2 6 2 2 0
Mean conc.
77.9 29.8 46.9 26.4 75.9 34.4
(Hg/L)

'Concentrations are for total metals

Concentrations are for dissolved metals

Note: a value of one-half the detection was used for reported results below the detection limit)
Source: Balance Hydrologics, 2001a
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Rancho Mission Viejo Monitoring Data

Surface water quality data were collected at several stations within the San Juan and San Mateo
watersheds by Rivertech, Inc. and Wildermuth Environmental, Inc. for Ranch Mission Viejo.
Data were collected between October 2001 and March 2003 during five wet weather events and
three dry weather flows at six stations of concern for this report. The monitoring station
locations are summarized in Table 1-7 and are illustrated in Figure 1-7. Monitoring results are
summarized in Table 1-8 through Table 1-13 and are included in Appendix C

The RMV monitoring data provide a snapshot of existing water quality in the project area.
These data are qualitatively assessed below; however, the relatively small number of data
collected limits confidence in interpretation of the monitoring data.

Average TSS concentrations from RMV wet weather monitoring in the San Juan Creek
watershed (Table 1-8) were comparable to levels and trends observed in the Orange County
monitoring data (Table 1-3). Average TSS concentrations were similar at the open space station
at Caspers, and were substantially reduced and similar in magnitude in the developed watersheds
(Mission Viejo vs. SW-6). There are no Orange County monitoring stations in the San Mateo
Creek watershed. RMV monitoring data in Table 1-8 show that average TSS levels in the San
Mateo Creek watershed were substantially greater than the San Juan Creek watershed, likely due
to the silty terrains present in the Cristianitos and Upper Gabino sub-basins. These comparisons
suggest that wet weather TSS monitoring data collected by Orange County is generally
representative of existing and proposed conditions in the San Juan Creek watershed portion of
the project area, but is not representative of conditions in the San Mateo Creek watershed, which
has greater average TSS levels.

RMYV monitoring of nutrient levels in wet weather flows are presented in Table 1-9. Average
nitrate levels were low at all stations in both watersheds, and were generally comparable to
average levels in the Orange County monitoring data (Table 1-4). The RMV data do not exhibit
clear trends with land use, whereas the Orange County data exhibit slightly lower average
concentrations at the open space station at Caspers. Phosphorus levels in wet weather
monitoring data are also generally comparable between the RMV monitoring (Table 1-9) and the
Orange County monitoring data (Table 1-5). Both data sets show slightly higher average
phosphorus levels at the open space station at Caspers.

RMYV monitoring of nutrient levels in dry weather flows in the San Juan Creek watershed (Table
1-10) show no detections at most stations, with the exception of moderately high levels at SW-1,
possibly due to nursery sources, and a small amount of nitrate detected below the urban
catchment in Coto de Caza.

RMYV monitoring results of fecal coliform bacteria are presented in Tables 1-12 and 1-13 for wet
and dry weather conditions, respectively. In the San Juan Creek watershed, wet weather fecal
coliform levels were generally consistent with nationwide monitoring information indicating
average fecal coliform in the range of 5,000 to 20,000 MPN/100mL, with higher fecal coliform
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concentrations in the developed watershed (SW-6). Monitoring information from the open space
land uses in the San Mateo Creek watershed (SW-8 and SW-9) also show very high fecal
coliform levels in wet weather flows, possibly due to sources from grazing activities in the
Gabino Sub-basin. Fecal coliform levels in dry weather samples in the San Juan Creek

watershed were low, with the exception of moderately elevated levels at SW-1.

RMYV monitoring of trace metals in wet weather flows are presented in Table 1-13. Average
dissolved metal concentrations were generally low, even in the urban catchment (SW-6). In fact,
average dissolved metal concentration at SW-6 were substantially lower than the average levels
in the Orange County data in the urban catchment in Mission Viejo (see Table 1-6).

Table 1-7: Surface Water Monitoring Station Locations

Watershed Stream Station Description Sample Type
San Juan Creek at Equestrian Park. Large
San Juan SW-1 watershed with mixed land uses and Continuous
geomorphic terrains
San Juan Creek at Caspers Regional Park.
San Juan SW-2 Small watershed without development, Grab
San Juan crystalline terrain
Gobernadora Gobernadora Creek downstream of Coto de
SW-6 Caza. Small developed watershed with Continuous
Creek .
sandy terrain.
Gobernadora SW-7 Gobernadora Creek at the mouth of the Grab
Creek canyon.
Cristianitos Downstream of the confluence of Gabino
SW-8 and Cristianitos Creeks. Undeveloped Continuous
Creek . .
crystalline terrain.
San Mateo
Gabin Downstream of the confluence of Gabino
© SW-9 and La Paz Creeks. Undeveloped Grab
Creek . .
crystalline terrain.
Table 1-8: Average TSS Concentrations during Wet and Dry Weather
SW-7
SW-1 SW-6 Gobernadora
San Juan SW-2 Gobernadora | Upstream of
Creek at San Juan Downstream | Confluence SW-8
Equestrian Creek at of Coto De |with San Juan| Cristianitos SW-9
Park Caspers Caza Creek Creek Gabino Creek
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Wet Weather 913 1372 368 432 7067 4767
Dry Weather 36 NA 10 10 NA NA

NA — Not Analyzed
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Table 1-9: Average Nutrient Concentrations during Wet Weather

SW-7
SW-1 SW-6 Gobernadora
San Juan SW-2 Gobernadora | Upstream of
Creek at San Juan Downstream | Confluence SW-8 SW-9
) Equestrian Creek at of Coto De |with San Juan|Cristianitos| Gabino
Nutrient Park Caspers Caza Creek Creek Creek
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Ammonia-N ND ND ND ND NA NA
Nitrate-N 1.2 0.78 0.86 0.54 0.63 0.60
Total Phosphorus 0.96 1.5 0.82 0.83 0.73 0.64
ND — None Detected
NA — Not Analyzed
Table 1-10: Average Nutrient Concentrations during Dry Weather
SW-7
SW-1 SW-6 Gobernadora
San Juan SW-2 Gobernadora | Upstream of
Creek at San Juan | Downstream | Confluence SW-8
_ Equestrian Creek at of Coto De |with San Juan| Cristianitos SW-9
Nutrient Park Caspers Caza Creek Creek Gabino Creek
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Ammonia-N 0.35 NA ND ND NA NA
Nitrate-N 9.0 NA ND 0.10 NA NA
Orthophosphate 2.8 NA ND ND NA NA
ND — None Detected
NA — Not Analyzed
Table 1-11: Fecal Coliform Data during Storm Events
SW-7
SW-1 SW-6 Gobernadora
San Juan Creek SW-2 Gobernadora Upstream of SW-8
Sample at Equestrian |San Juan Creek| Downstream of | Confluence with Cristianitos SW-9
Date Park at Caspers Coto De Caza | San Juan Creek Creek Gabino Creek
(MPN/100 mL) | (MPN/100 mL) | (MPN/100 mL) | (MPN/100 mL) | (MPN/100 mL) | (MPN/100 mL)
2/12/03 800 NA 1700 5000 5000 300
2/25/03 9000 8000 28000 13000 23500 24000
3/15/03 3000 800 16000 9000 16000 16000
2/13/03 8000 NA 13000 NA 8000 NA
3/16/03 NA NA NA NA 16000 NA
Geometric 3626 2530 9975 8363 11920 4866
Mean

NA — Not Analyzed
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Table 1-12: Fecal Coliform Data during Dry Weather

SW-7
SW-1 SW-6 Gobernadora
San Juan Creek SW-2 Gobernadora | Upstream of SW-8
Sample | at Equestrian |San Juan Creek| Downstream of [Confluence with| ~Cristianitos SW-9
Date Park at Caspers Coto De Caza |San Juan Creek Creek Gabino Creek
(MPN/100 mL) | (MPN/100 mL) | (MPN/100 mL) | (MPN/100 mL) | (MPN/100 mL) | (MPN/100 mL)
9/24/02 1600 NA 300 70 NA NA
NA — Not Analyzed
Table 1-13: Average Trace Metal Concentrations during Wet Weather
SW-7
SW-1 SW-6 Gobernadora
San Juan SW-2 Gobernadora | Upstream of
Creek at San Juan | Downstream | Confluence SW-8
Equestrian Creek at of Coto De |with San Juan| Cristianitos SW-9
Trace Metal Park Caspers Caza Creek Creek Gabino Creek
(Hg/L) (ng/L) (hg/L) (/L) (Hg/L) (Hg/L)
Cadmium, Dissolved 0.09 0.12 0.06 0.06 0.17 0.05
Copper, Dissolved 2.5 5.5 1.7 1.6 6.3 6.5
Lead, Dissolved 0.17 0.63 0.91 0.24 1.1 0.58
Zinc, Dissolved 53 10.4 3.9 49 21.8 11.5

Orange County Health Care Agency Bacteria Study

The Orange County Public Health Laboratory conducted a monitoring study in 1998 in the San
Juan Creek watershed to help determine the sources of pathogen indicators during dry weather
conditions (Moore et al, 2002). Monitoring stations were located in the ocean, in creeks in the
San Juan Creek watershed, and in storm drains. One finding of the study was that “the highest
concentrations of fecal coliforms and Enterococcus were found in the storm drains as compared
to the creeks and ocean sampling sites. Samples taken from creek sites distant to human habitat
also had low to moderate levels of bacteria, suggestive of fecal contamination by non-human

sources.”

Data obtained in San Juan Creek above the Ortega Highway (SJ30) indicated a log mean
concentration for fecal coliform of about 300 colony forming units (CFUs) compared with a
storm drain at La Novia Bridge (SJ07) where the concentration was about 1,400 CFUs.

Pathogen indicator concentrations during wet weather tend to be higher than during dry weather.
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1.7.5 Biological Resources

Although not the focus of this report, a brief overview of biological resources is provided here. A
total of 16 vegetation community types are mapped within the San Juan Creek and San Mateo
Creek watersheds (PCR et al, 2002). Riparian woodlands and forests occur along most portions
of the stream corridors. Some of the major stands of riparian vegetation can be found in the
following areas: San Juan to the confluence with Oso Creek, Canada Gobernadora tributaries,
Bell Canyon, and many of the other tributaries to San Juan and San Mateo creeks. The slopes
along these corridors are dominated by coastal sage scrub or chaparral communities. With
increasing elevation, chaparral communities replace coastal sage. Coastal sage scrub is restricted
to xeric, south facing slopes. Oak woodlands and forest become common in the upper reaches of
the watersheds on north-facing slopes and along drainages. The proposed development area also
contains slope wetlands, concentrated mainly along the toe of slopes in Cafiada Chiquita.

The San Juan Creek watershed supports a large variety of sensitive species. Information on
sensitive species is set forth in the Biological Resources Section of the GPA/ZC EIR.

1.8 REGULATORY SETTING

1.8.1 Clean Water Act

Overview

In 1972, the Federal Water Pollution Control Act (later referred to as the Clean Water Act) was
amended to require that the discharge of pollutants to waters of the United States from any point
source be effectively prohibited, unless the discharge is in compliance with a National Pollutant
Discharge Elimination System (NPDES) permit. In 1987, the Clean Water Act (CWA) was
again amended to require that the Environmental Protection Agency (EPA) establish regulations
for permitting of stormwater discharges (as a point source) by municipal and industrial facilities
and construction activities under the NPDES permit program. The EPA published final
regulations regarding stormwater discharges on November 16, 1990. The regulations require
that municipal separate storm sewer system (MS4) discharges to surface waters be regulated by a
NPDES permit.

In addition, the CWA requires the States to adopt water quality standards for water bodies and
have those standards approved by the EPA. Water quality standards consist of designated
beneficial uses for a particular water body (e.g. wildlife habitat, agricultural supply, fishing etc.),
along with water quality criteria necessary to support those uses. Water quality criteria are set
concentrations or levels of constituents — such as lead, suspended sediment, and fecal coliform
bacteria — or narrative statements which represent the quality of water that support a particular
use. In 2000, EPA established numeric water quality criteria for toxic constituents in waters with
human health or aquatic life designated uses in the form of the California Toxics Rule (“CTR”)
(40 CFR 131.38).
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CWA Section 303(d) - TMDLs

When designated beneficial uses of a particular water body are being compromised by water
quality, Section 303(d) of the Clean Water Act requires identifying and listing that water body as
“impaired”. Once a water body has been deemed impaired, a Total Maximum Daily Load
(“TMDL”) must be developed for each water quality constituent that compromises a beneficial
use. A TMDL is an estimate of the total load of pollutants, from point, non-point, and natural
sources, that a water body may receive without exceeding applicable water quality standards
(with a “factor of safety” included). For point sources, including stormwater, the load allocation
is referred to as a “Waste Load Allocation” whereas for nonpoint sources, the allocation is
referred to simply as a “Load Allocation”. Once established, the TMDL allocates the loads
among current and future dischargers into the water body. Table 1-14 lists the water bodies
within the San Juan and San Mateo watersheds that have been included on the 2002 303(d) list.

As indicated in Table 1-14, the lower portion of San Juan Creek is listed for bacteria indicators.
The SDRWQCB, along with U.S. EPA and Tetra Tech, Inc., have developed a Technical Draft
titled “Bacteria-Impaired Waters TMDL Project I for Beaches and Creeks in the San Diego
Region”. The pollutants addressed by the TMDL consist of the “indicator bacteria”, namely total
and fecal coliform, and enterococcus bacteria, some species of which are pathogenic. This
document is in a very preliminary form, with technical issues still to be resolved and public input
to be considered prior to adoption by the SDRWQCB. It is presented here as it represents the
currently available TMDL information.

For dry weather conditions, the TMDL was set equal to the fecal and enterococcus bacteria
numeric water quality objectives (WQOs) for water contact (REC1) beneficial use defined in the
Water Quality Control Plan for the San Diego Basin (San Diego Basin Plan) (SDRWQCB,
1994). For total coliform, the TMDL was set equal to the WQO for shellfish harvesting (SHELL)
beneficial use. Because of the stringency of the SHELL WQO, interim targets based on REC1
were developed to provide adequate time for further investigation into the appropriateness of
using the SHELL WQO.

For wet weather conditions, an interim numeric target was established based on a “reference
approach” designed to account for uncontrollable natural sources of bacteria. The reference
approach ensures that water quality objectives are at least as good as conditions observed in a
reference watershed that represents natural conditions. The San Mateo Creek watershed was
identified as the best candidate for assessment of natural background sources of bacteria.
Monitoring data collected near the mouth of San Mateo Creek and at San Onofre State Beach
were analyzed to estimate the percentage of samples that exceeded the water quality objectives.
Because of the limited data collected at these stations, the SDRWQCB chose, as an interim
condition, to use data collected by the LARWQCB in the Arroyo Sequit watershed. Data
collected at Leo Carillo Beach indicated that 19 percent of wet weather fecal coliform data were
observed to exceed the WQOs. This exceedance percentage is proposed as the interim reference
target until additional data become available from reference locations within the San Diego
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Basin. Based on selecting 1993 as a critical wet year, which represents the 92™ percentile rainfall
amount for the period 1990 through 2002, the number of wet days in the San Juan Creek
watershed for 1993 was estimated at 76 days. Applying the 19 percent exceedance allowable for
natural sources, the number of days in the San Juan Creek watershed during which fecal coliform
could exceed the WQOs is 14. It is recognized that this is an interim target that will be modified
as additional data and analysis are conducted.

The Implementation Plan for this TMDL will be developed by the SDRWQCB at a future date.
To the extent that this or other TMDLs are adopted in the future, the TMDLs and associated
waste load allocations will be addressed in future RMV WQMPs (e.g., Master Area Plan
WQMP, Sub-Area Plan WQMP, and final project-specific WQMP) as project elements become
more defined.

Table 1-14: 2002 CWA Section 303(d) Listings for the San Juan and San Mateo
Watersheds

TMDL
Water Body Pollutant Extent Priority TMDL schedule
Pacific Ocean Shoreline, Bacteria Indicators 1.2 miles Medium 7/2004 — 11/2007

Lower San Juan HSA

Lower San Juan Creek Bacteria Indicators 1 mile and at Medium 7/2004 — 11/2007
mouth (6.3 acres)

CWA Act Section 404 Dredge and Fill Permits

Section 404 of the Clean Water Act establishes a program to regulate the discharge of dredged
and fill material into waters of the United States, including wetlands. Activities in waters of the
United States that are regulated under this program include fills for development, water resource
projects (such as dams and levees), infrastructure development (such as highways and airports),
and conversion of wetlands to uplands for farming and forestry. The SAMP/MSAA specifically
addresses the 404 permitting requirements (including the Section 404(b) (1) Guidelines at 40
CFR 230, et seq).

CWA Act Section 404(b)(1) Water Quality Guidelines

EPA and the Corps have issued Section 404(b)(1) Guidelines (40 CFR 230) that regulate dredge
and fill activities, including water quality aspects of such activities. Subpart C at Sections
230.20 thru 230.25 contains water quality regulations applicable to dredge and fill activities.
Among other topics, these guidelines address: (a) discharges which alter substrate elevation or
contours, suspended particulates, water clarity, nutrients and chemical content, current patterns
and water circulation, water fluctuations (including those that alter erosion or sediment rates),
and salinity gradients.
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CWA Section 401

Section 401 of the Clean Water Act requires that any person applying for a federal permit or
license which may result in a discharge of pollutants into waters of the United States must
obtain a state water quality certification that the activity complies with all applicable water
quality standards, limitations, and restrictions. No license or permit may be issued by a federal
agency until certification required by Section 401 has been granted. Further, no license or permit
may be issued if certification has been denied. CWA Section 404 permits and authorizations are
subject to section 401 certification by the Regional Water Quality Control Boards (RWQCBs).

California Toxics Rule

The California Toxics Rule (CTR) is a federal regulation issued by the USEPA providing water
quality criteria for toxic constituents in waters with human health or aquatic life designated uses
in the State of California. CTR criteria are applicable to the receiving water body and therefore
must be calculated based upon the probable hardness values of the receiving waters for
evaluation of acute (and chronic) toxicity criteria. At higher hardness values for the receiving
water, copper, lead, and zinc are more likely to be complexed (bound with) components in the
water column. This in turn reduces the bioavailability and resulting toxicity of these metals.

Due to the intermittent nature of stormwater runoff (especially in Southern California), the acute
criteria are considered to be more applicable to stormwater conditions and therefore used in
assessing project impacts, while chronic criteria are more applicable to base flow conditions.
Acute criteria represent the highest concentration of a pollutant to which aquatic life can be
exposed for a short period of time without deleterious effects; chronic criteria equal the highest
concentration to which aquatic life can be exposed for an extended period of time (four days)
without deleterious effects.

When the CTR was promulgated in May 2000, the SWRCB developed implementation guidance
titled the Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed
Bays, and Estuaries of California (SWRCB Resolution No. 2000-015, called the State
Implementation Policy or SIP). The SIP applies to point source, non-ocean discharges. Neither
the SIP nor the water quality criteria apply directly to discharges of stormwater runoff.
Nonetheless, water quality criteria provide a basis for comparison to assess the potential for
project discharges to affect the water quality of receiving waters. In this document, the CTR
criteria are used as one measure to help evaluate the potential ecological impacts of stormwater
runoff to the receiving waters of the Project.

1.8.2 California Porter-Cologne Act

The federal CWA places the primary responsibly for the control of water pollution and for
planning the development and use of water resources with the states, although it does establish
certain guidelines for the states to follow in developing their programs. The CWA Section 101
requires that the chemical, physical, and biological integrity of the nation’s waters be maintained.

32



California‘s primary statute governing water quality and water pollution issues is the Porter-
Cologne Water Quality Control Act of 1970 (Porter-Cologne Act). The Porter-Cologne Act
grants the State Water Resource Control Board (SWRCB) and the Regional Water Quality
Control Boards (RWQCBs) broad powers to protect water quality and is the primary vehicle for
implementation of California’s responsibilities under the federal Clean Water Act. The Porter-
Cologne Act grants the SWRCB and the RWQCBs authority and responsibility to adopt plans
and policies, to regulate discharges to surface and groundwater, to regulate waste disposal sites
and to require cleanup of discharges of hazardous materials and other pollutants. The Porter-
Cologne Act also establishes reporting requirements for unintended discharges of any hazardous
substance, sewage, or oil or petroleum product.

Each RWQCB must formulate and adopt a water quality plan for its region. The regional plans
are to conform to the policies set forth in the Porter-Cologne Act and established by the SWRCB
in its state water policy. The Porter-Cologne Act also provides that a RWQCB may include
within its region plan water discharge prohibitions applicable to particular conditions, areas or
types of waste. The RWQCBs are also authorized to enforce discharge limitations, take actions
to prevent violations of these limitations from occurring and conduct investigations to determine
the status of the quality of any of the waters of the state. Civil and criminal penalties are also
applicable to persons who violate the requirements of the Porter-Cologne Act or SWRCB/
RWQCB orders.

The Water Quality Control Plan for the San Diego Basin (San Diego Basin Plan) (SDRWQCB,
1994) provides quantitative and narrative criteria for a range of water quality constituents.
Specific criteria are provided for the larger water bodies within the region and general criteria or
guidelines are provided for bays and estuaries, inland surface waters, and ground waters. In
general, the narrative criteria require that degradation of water quality does not occur due to
increases in pollutant loads that will impact the designated beneficial uses of a water body. For
example the San Diego Basin Plan requires that “Inland surface waters shall not contain
suspended or settleable solids in amounts which cause a nuisance or adversely affect beneficial
uses as a result of controllable water quality factors”.

Beneficial uses of the water bodies within the Project area listed in the San Diego Basin Plan are
shown in Table 1-15.

Table 1-15: Beneficial Uses of Receiving Waters

Beneficial Uses
Water Body
MUN AGR IND REC1 REC2 WARM | COLD | WILD | RARE
San Juan Creek E P P P P P P P
Verdugo Canyon E P P P P P P P
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Water Body Beneficial Uses
MUN AGR IND REC1 REC2 | WARM | COLD | WILD | RARE

Trampas Canyon E P P P P P P P
Canada Gobernadora E P P P P P P P
Canada Chiquita E P P P P P P P
San Mateo Creek E P P P P
Cristianitos Creek E P P P P
Gabino Creek E P P P P
La Paz Canyon E P P P P
Blind Canyon E P P P P
Talega Canyon E P P P P

P — Present or potential beneficial use
E — Excepted from MUN designation

California Marine State Water Quality Protection Areas (SWQPA) are defined in Section
36700(f) of the Public Resources Code (PRC) as “ a nonterrestrial marine or estuarine area
designated to protect marine species or biological communities from an undesirable alteration in
natural water quality, including, but not limited to, areas of special biological significance that
have been designated by the State Water Resources Control Board through its water quality
control planning process.” Point source waste or thermal discharges to SWQPAs are prohibited.
There are a total of 34 areas along the California coastline; two of these areas in the San Diego
Region. These areas do not include the coastal areas into which San Juan Creek or San Mateo
Creek discharge.

1.8.3 State of California Nonpoint Source Plan

The Nonpoint Source (NPS) Program’s roots were established in 1988 in response to the federal
Clean Water Act Section 319 (CWA 319). CWA 319 required states to develop assessment
reports that described the state’s NPS problems and to establish an NPS management program to
control or prevent the problems. In 1998, the State of California began the implementation of its
Fifteen-Year Program Strategy for the Nonpoint Source Pollution Prevention Program (NPS
Program), as described in the Plan for California’s Nonpoint Source Pollution Control Program.
The Strategy prescribed the vision and goals of the NPS Program, which included basic process
components of Planning, Coordination, Implementation, Monitoring and Tracking, and
Assessment of NPS Program achievements.

34



The NPS Plan expresses a preference for watershed-scale approaches to control point and NPS
pollution. The NPS Plan achieves this goal by dealing with NPS pollution via 61 Management
Measures (MMs). Management measures serve as general guidelines for the control and
prevention of polluted runoff and the attainment of water quality goals. Site-specific
management practices are then used to achieve the goals of each management measure.
Specifically, the Plan:

e Adopts 61 MMs as goals for six NPS categories (agriculture, forestry, urban areas,
marinas and recreational boating, hydromodification, and wetlands/riparian areas/
vegetated treatment systems);

e Uses a "Three-Tiered Approach" for addressing NPS pollution problems (Tier 1: Self-
Determined Implementation of Management Practices [formerly referred to as "voluntary
implementation”]; Tier 2: Regulatory Based Encouragement of Management Practices;
and Tier 3: Effluent Limitations and Enforcement Actions).

e Expresses a preference for managing NPS pollution on a watershed scale where local
stewardship and site-specific management practices can be implemented through
comprehensive watershed protection or restoration plans.

The SWRCB, California Coastal Commission, and other State agencies have identified fifteen
MMs to address urban sources of pollution, which utilize two primary strategies: (1) the
prevention of pollutant loadings and (2) the treatment of unavoidable loadings. The Urban
Category MM strategy emphasizes pollution prevention and source reduction practices over
treatment practices, as the most cost-effective means of controlling urban runoff pollution from
affecting waters of California.

The NPS Program Plan acknowledges the types of pollution that are derived from urban runoff,
which are addressed through a variety of regulatory and non-regulatory programs in the State.
Each State department and program may have separate and distinct programmatic objectives and
authorities to enforce them, but all maintain the common goal of reducing or eliminating the
effects of polluted runoff in waters of the State. These programs include the TMDL and the
NPDES Stormwater Programs as implemented by SWRCB and the RWQCBs; the coastal
planning and permitting programs that are the jurisdiction of the California Coastal Commission
(CCC) and San Francisco Bay Conservation Development Commission (BCDC); and other local
ordinances and initiatives. All of these are part of the strategy that California is utilizing to
address urban sources of pollution.

The Urban NPS Program and Storm Water Programs are related in that both programs address
aspects of urban runoff pollution. With respect to programs within the SWRCB and the
RWQCBS, urban runoff is addressed primarily through the National Pollution Discharge
Elimination System (NPDES) Permitting Program. The SWRCB NPS Program will apply where
runoff is not regulated as a permitted point source discharge, such as to agriculture areas.
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1.8.4 Municipal NPDES Permit

The San Diego RWQCB issued the third term permit (Order No. R9-2002-0001) for stormwater
discharges in southern Orange County to the County, the Orange County Flood Control District,
and the Orange County cities within the San Diego Region (collectively “the Co-permittees”) in
February 2002. This permit regulates stormwater discharges in the Project area. The NPDES
permit details requirements for new development and significant redevelopment projects,
including specific sizing criteria for treatment Best Management Practices (BMPs).

To implement the requirements of the NPDES permit, the Co-permittees have developed a 2003
Drainage Area Management Plan (DAMP) that includes a New Development and Significant
Redevelopment Program (OCRDMD, 2003). This New Development and Significant
Redevelopment Program provides a framework and a process for following the NPDES permit
requirements and incorporates watershed protection/stormwater quality management principles
into the Co-permittees’ General Plan process, environmental review process, and development
permit approval process. The New Development and Significant Redevelopment Program
includes a Model Water Quality Management Plan (WQMP) that defines requirements and
provides guidance for compliance with the NPDES permit requirements for project specific
planning, selection, and design of BMPs in new development or significant redevelopment
projects. The Model WQMP also defines two levels of analysis: a preliminary or conceptual
WQMP at a planning level of detail suitable for supporting a CEQA analysis; and a project-
specific WQMP at a project level of detail that will be submitted as part of the development
approval permitting process.

Local jurisdictions must adopt a Local Implementation Plans (LIPs) that describe the process by
which each Permittee will approve project-specific WQMPs as part of the development plan and
entitlement approval process for discretionary projects, and prior to issuing permits for
ministerial projects. The County of Orange and the Orange County Flood Control District LIP
(2003 DAMP Appendix A) was adopted in July, 2003. Exhibit A-7.VI of the County’s Local
Implementation Plan, the County of Orange Local WQMP, contains the requirements placed
upon all new development and significant redevelopment projects in the unincorporated County
south of El Toro Road. These requirements apply to the RMV project.

The RMV project is considered by the Orange County LIP as a “priority” new development and
significant redevelopment project and is therefore required to develop and implement a Project
WQMP that addresses:

e Regional or watershed programs (if applicable)
e Pollutants of Concern
e Hydrologic Conditions of Concern

e Routine structural and non-structural Source Control BMPs
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Site Design BMPs (as applicable);

Treatment Control BMPs (Treatment Control BMP requirements may be met through
either project specific (on-site) controls or regional or watershed management controls
that provide equivalent of better treatment performance);

The mechanism(s) by which long-term operation and maintenance of all structural BMPS
will be provided

The sizing criteria for volume-based treatment control BMPs in the LIP are as follows:

1.

The volume of runoff produced from a 24-hour, 85th percentile storm event, as
determined from the local historical rainfall record; or,

The volume of annual runoff produced by the 85th percentile, 24-hour rainfall event,
determined as the maximized capture stormwater volume for the area, from the formula
recommended in Urban Runoff Quality Management, WEF Manual of Practice No.
23/ASCE Manual of Practice No. 87 (1998); or,

The volume of annual runoff based on unit basin storage volume, to achieve 90 percent or
more volume treatment by the method recommended in California Stormwater Best
Management Practices Handbook — Industrial/Commercial (1993); or,

The volume of runoff, as determined from the local historical rainfall record, that
achieves approximately the same reduction in pollutant loads and flows as achieved by
mitigation of the 85th percentile, 24-hour runoff event.

The sizing criteria for flow-based BMPs in the LIP are as follows:

1.

The maximum flow rate of runoff produced from a rainfall intensity of 0.2 inch of rainfall
per hour for each hour of a storm event; or

The maximum flow rate of runoff produced by the 85th percentile hourly rainfall
intensity, as determined from the local historical rainfall record, multiplied by a factor of
two; or

The maximum flow rate of runoff, as determined from the local historical rainfall record,
which achieves approximately the same reduction in pollutant loads and flows as
achieved by mitigation of the 85th percentile hourly rainfall intensity multiplied by a
factor of two.

1.85 CDFG Code 1601/1603

The WQMP addresses “hydrologic conditions of concern” that address instream changes in
sediment transport, erosion and sedimentation, and ultimately channel stability. Thus there is a
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nexus between the WQMP and the habitat and species protection programs administered by the
California Department of Fish and Game (CDFG) and the U.S. Fish and Wildlife Service.

The CDFG is responsible for conserving, protecting, and managing California's fish, wildlife,
and native plant resources. To meet this responsibility, the law requires the proponent of a
project that may impact a river, stream, or lake to notify the CDFG before beginning the project.
This includes rivers or streams that flow at least periodically or permanently through a bed or
channel with banks that support fish or other aquatic life and watercourses having a surface or
subsurface flow that support or have supported riparian vegetation.

Section 1603 of the Fish and Game Code requires any person who proposes a project that will
substantially divert or obstruct the natural flow or substantially change the bed, channel, or bank
of any river, stream, or lake or use materials from a streambed to notify the CDFG before
beginning the project. Similarly, under section 1601 of the Fish and Game Code, before any
State or local governmental agency or public utility begins a construction project that will: 1)
divert, obstruct, or change the natural flow or the bed, channel, or bank of any river, stream, or
lake; 2) use materials from a streambed; or 3) result in the disposal or deposition of debris,
waste, or other material containing crumbled, flaked, or ground pavement where it can pass into
any river, stream, or lake, it must first notify the CDFG of the proposed project.

If the CDFG determines that the project may adversely affect existing fish and wildlife
resources, a Lake or Streambed Alteration Agreement is required.

1.8.6 Endangered Species

The federal Endangered Species Act (ESA) and its implementing regulations prohibit any person
from harassing, harming, pursuing, hunting, shooting, wounding, killing, trapping, capturing or
collecting any listed threatened or endangered species. The purpose of the ESA is to conserve
the ecosystems upon which endangered and threatened species depend and to conserve and
recover listed species. Endangered means a species is in danger of extinction throughout all or a
significant portion of its range. Threatened means a species is likely to become endangered
within the foreseeable future. The law is administered by the U.S. Fish and Wildlife for
terrestrial and freshwater organisms, while the National Marine Fisheries Service has
responsibility for marine species such as salmon and whales.

Section 2080 of the California Fish and Game Code prohibits "take" of any species that the Fish
and Game Commission determines to be an endangered species or a threatened species. Take is
defined in Section 86 of the Fish and Game Code as "hunt, pursue, catch, capture, or kill, or
attempt to hunt, pursue, catch, capture, or kill."

As reviewed below, the NCCP/HCP and SAMP/MSAA programs focus heavily on listed species
and their associated habitats, as well as other sensitive species and associated habitats. As
reviewed earlier in this Chapter, the WQMP is a management plan that is intended to address the
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protection, restoration and long-term management of water flows from future urbanized areas
that may affect species and habitats addressed by the NCCP/HCP and SAMP/MSAA.
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2 POLLUTANTS OF CONCERN AND HYDROLOGIC CONDITIONS
OF CONCERN FOR THE SAN MATEO AND SAN JUAN
WATERSHEDS

21 OVERVIEW

Urbanization of a watershed can result in environmental stressors which may have adverse
effects on ecosystem characteristics such as vegetation communities and species. Environmental
stressors which are adverse can generally be described as:

e Altered hydrology due to urban development or public works projects with the potential
to impact species and habitats;

e Altered geomorphic processes with the potential to impact species and habitats; and

e Pollutants generated by urban development with the potential to impact species and
habitats.

The potential effects of these environmental stressors are described below.

2.1.1 Potential Effects of Development on Streamcourse Hydrologic and Geomorphic
Processes

Urbanization of a watershed can profoundly change the physical characteristics of streams,
harming stream habitat and beneficial uses. Urbanization is defined as the transformation of land
into residential, commercial, and industrial properties and associated infrastructure such as
drainages, roads, and sewers.

Urbanization modifies vegetation and soil characteristics, introduces pavement and buildings
(impervious surfaces), and creates drainage and flood control infrastructure. These changes
affect hydrologic processes of a watershed — the extent to which rain is intercepted by vegetation,
infiltrates into the ground, or results in stormwater runoff, and the rate and magnitude of stream
flows.

As the area of impervious surfaces increases, infiltration of rainfall decreases, causing more
water to run off the surface as overland flow (stormwater runoff), and decreasing the time
between when the rainfall occurs and when the runoff occurs. Since runoff ultimately discharges
into streams (and other water bodies), increases in the volume and rate of runoff increase the
frequency and duration of stream flows. This effect is more pronounced for smaller storms than
for the large storms responsible for flooding.

Longer periods of increased stream flows intensify sediment transport, causing excessive erosion
and modifying the geomorphology (width, depth, and slope) of stream channels. Larger peak
flows and volumes and intensified stream erosion also impair the habitat in stream channels.
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2.1.2 Potential Effects of Post-Development Surface and Subsurface Water Flows on
Riparian Habitat

The magnitudes, frequencies, and patterns of surface flow through uplands and within stream
channels are the most deterministic factor of the integrity and distribution of wetlands and
riparian habitat (PCR et al, 2002). Changes in the magnitude or frequency of peak flows for
moderate events (i.e., 2 year), channel-forming events (i.e., 5-year or 10-year return interval), or
extreme events (i.e., 25 year, 50-year, or 100-year return interval) can affect the long-term
viability of riparian habitat and influence the type of community that persists. Increased
frequency of high flows (resulting from increased runoff) can destabilize channels and encourage
invasion by aggressive non-native plant species. Changes in base flow can change the physical
and biological structure of the stream. Habitat for sensitive species may also be affected by
changes in the physical, chemical, or biological condition of the stream that results from
alteration of surface water hydrology.

Persistent base flows throughout the normal dry season due to irrigation runoff or discharges
from sewage treatment plants can cause changes in vegetation by encouraging the growth of
riparian species, some native and some introduced (Wetlands Research Associates, 2002). This
growth not only stabilizes the banks, but may also deepen channels beyond a depth suitable for
breeding pools for species such as the southwestern arroyo toad;, such vegetation growth may
also shade the water, thus lowering water temperatures below the level required for southwestern
arroyo toad or other aquatic species larval growth and survival.

The long-term sustainability of riparian habitats suitable for species such as the arroyo toad, least
Bell’s vireo and southwestern willow flycatcher depends on both frequent runoff events and
episodic geomorphic disturbance (PCR and Dudek, 2002). Early successional habitats,
important for breeding, are created by small, frequent flooding within adjacent terraces and
ideally contain a dense shrub layer. Periodic overbank flooding facilitates development of
riparian habitat by depositing sediment, dispersing seeds, re-hydrating floodplain soils, and
flushing accumulations of salts.

2.1.3 Potential Effects of Development on Pollutants

Pollutants are carried from urbanized areas to receiving waters in stormwater and dry weather
runoff. As water washes over the land, whether it comes from rain, car washing, or the watering
of lawns, it intercepts and picks up an array of contaminants that it encounters along the way.
These contaminants include a wide variety of material, such as oil, sediment, litter, bacteria,
nutrients, toxic materials, and general debris from urban and suburban areas. Construction can
be a major source of sediment erosion. Petroleum hydrocarbons result mostly from automobile
sources. Nutrient and bacterial contaminants include garden fertilizers, yard waste, and animal
waste. Impervious surfaces also may adsorb solar radiation, act as a heat source, and increase
the temperature of runoff. As populations increase, the potential for increase in pollutant

41



loadings in runoff also increases, and if left untreated, these pollutant loadings will eventually
find their way into waterways, either directly or through constructed storm drains.

2.1.4 WOMP Approach to Addressing Potential Impacts of Stressors

This Conceptual WQMP addresses four broad categories of potential “stressors” potentially
impacting habitats and species:

e Altered hydrology due to urban development or public works projects with the potential
to impact species and habitats;

e Altered geomorphic processes with the potential to impact species and habitats;

e Pollutants generated by urban development with the potential to impact species and
habitats; and

e FElevated temperatures with the potential to impact species and habitats.

The Local WQMP guidance address each of these categories of stressors, and provide a
framework for identifying pollutants and hydrologic conditions of concern, pollutant sources,
and guidance on selection of suitable site design, source controls, and treatment controls for
addressing pollutants of concern. The Local WQMP also provides specific guidance on the
applicability of treatment controls that could affect groundwater quality, and the conditions
under which controls that rely on infiltration will be permitted. Those conditions include
requirements on minimum depth to high seasonal groundwater table, limitations on infiltrating
dry weather flows, and other requirements that are addressed in Section 3.5.2 Groundwater
Impacts.

Similarly the SAMP Tenets and Baseline Conditions Watershed Planning Principles set forth in
the Watershed and Sub-basin Planning Principles provide policy direction for addressing each of
the above stressors.

The SAMP Tenets policies include:
e Protect headwaters
e Maintain and/or restore floodplain connection
e Maintain and/or restore sediment sources and transport equilibrium

The Watershed Planning Principles address the stressors (Altered Hydrology is sub-divided into
Changes in Surface Water Hydrology and Changes in Groundwater Hydrology) under the
following sets of principles. For each set of Watershed Principles, a summary of the WQMP
approach addressing the Principle(s) is provided.
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Pollutants

The Baseline Conditions Watershed Planning Principles Section “v) Water Quality” sets forth
the following principle for water quality/pollutants:

e Principle 9 — Protect water quality by using a variety of strategies, with particular
emphasis on natural treatment systems such as water quality wetlands, swales and
infiltration areas and application of Best Management Practices within development areas
to assure comprehensive water quality treatment prior to the discharge of urban runoff
into the Habitat Reserve.

The WQMP approach to address this principle is to incorporate into the stormwater system a mix
of site design, source control, and treatment control BMPs, pursuant to the Orange County Local
WQMP, that will be protective of both surface and groundwater quality. These BMPs include
the use of natural treatment systems such as bioswales and wetlands, extended detention basins,
infiltration, cisterns, and provisions for utilizing stormwater for irrigating common area
landscaping and golf courses. Potential changes in pollutants of concern are addressed based on
runoff water quality modeling, literature information, and professional judgment. The level of
significance of impacts is evaluated based on significance criteria that include predicted runoff
quality for proposed versus existing water quality and quantity conditions, water quality
standards, MS4 Permit requirements, and effects on NCCP/HCP “planning species”.

Changes in Surface Water Hydrology

Baseline Conditions Watershed Planning Principles Section “ii) Hydrology” sets forth the
following planning principles for surface water hydrology:

e Principle 2 — Emulate, to the extent feasible, the existing runoff and infiltration patterns
in consideration of specific terrains, soil types, and ground cover.

e Principle 3 — Address potential effects of future land use changes on hydrology.

e Principle 4 — Minimize alterations of the timing of peak flows of each sub-basin relative
to the mainstem creeks.

e Principle 5 — Maintain and/or restore the inherent geomorphic structure of major
tributaries and their floodplains.

The WQMP approach to address this principle is to incorporate all of these hydrologic planning
principles into the design of the stormwater system. Hydrologic modeling techniques were
implemented to estimate the pre-developed runoff flow rates and volumes considering existing
terrains, soil types, and ground covers. Detention and infiltration BMPs were then sized
accordingly to match, to the extent feasible, post-development hydrologic conditions to the pre-
developed conditions at the development bubble, catchment, and sub-basin levels. Hydrologic
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conditions were matched for monthly water balances and flow versus duration for a continuous
segment of the precipitation record. The modeling techniques employed considered the role of
longer-term wet/dry cycles and how such cycles influence hydrologic conditions. A detailed
description of the models employed is included in Appendix A.

Changes in Groundwater Hydrology

Baseline Conditions Watershed Planning Principles Section “iv) Groundwater Hydrology” sets
forth the following principles:

e Principle 7 — Utilize infiltration properties of sandy terrains for groundwater recharge and
to off-set potential increases in surface runoff and adverse effects to water quality.

e Principle 8 — Protect existing groundwater recharge areas supporting slope wetlands and
riparian zones; and maximize groundwater recharge of alluvial aquifers to the extent
consistent with aquifer capacity and habitat management goals.

To replicate (or emulate to the maximum extent practicable) pre-development infiltration and to
protect groundwater quality, flow and water quality control facilities that incorporate infiltration
will be located in the head end of side canyons where depth to groundwater is greatest. Extended
detention also will provide pre-treatment to the infiltrated water to minimize impacts to
groundwater quality. Additional treatment will occur through natural soils processes as
infiltrated water moves through soils into the groundwater system.

Changes in Geomorphic Processes

Baseline Conditions Watershed Planning Principles Section “i) Geomorphology/Terrains” sets
forth the following principle:

e Principle 1 — Recognize and account for the hydrologic response of different terrains at
the sub-basin and watershed scale.

Land use planning should strive to mimic the hydrologic response of existing terrains by
primarily locating development in areas which have low infiltrative soils, such as the “hardpan”
areas and areas of clay soils found on the ridges in Cafiada Chiquita and Canada Gobernadora.
Surface runoff flows have been directed to water quality treatment, detention, and infiltration
BMPs located in the permeable substrate of the major side canyons and along the valley floor.
Setbacks from the mainstem creek channels are incorporated through a variety of means,
including proposed Habitat Reserve areas and water quality buffer strips.

Baseline Conditions Watershed Planning Principles Section “i) Geomorphology/Terrains” and
“ii1) Sediment Sources, Storage, and Transport” sets forth the following principle:

¢ Principle 6 — Maintain coarse sediment yields, storage and transport processes.
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The WQMP approach to address this principle is to design water quality and flow control
facilities “offline” of the storm drainage and flood control system, so that large flows and
attendant sediment loads will bypass the water quality facilities. The WQMP facilities will be
designed to capture primarily fine sediments that contain the majority of pollutant mass and
which cause adverse effects to aquatic species and habitats through increased turbidity and
settlement in breeding habitats. Matching post-development flow durations to pre-development
flow durations in the flow control facilities will help ensure that the pre-development transport
processes in the mainstem channels are preserved.

As noted previously, each of the above Principles includes specific policies providing more
specific guidance for maintaining net habitat value at a watershed scale. Further, the sub-basin
“Planning Considerations” and “Planning Recommendations” set forth in the draft Watershed
and Sub-Basin Planning Principles provide geographic-specific planning and resource protection
guidance for each sub-basin within the 22,815 acres of RMV lands that are the subject of this
WQMP. Accordingly, the WQMP addresses both the overall principles set forth in the Baseline
Conditions Watershed Principles and the specific Planning Considerations and Planning
Recommendations for each sub-basin set forth in the draft Watershed and Sub-Basin Planning
Principles document.

The WQMP addresses the above principles within the water quality management framework
established by the County of Orange and the San Diego Regional Water Quality Control Board
(SDRWQCB). The County and the SDRWQCB require that potential development impacts are
to be analyzed under two broad headings: (1) Hydrologic Conditions of Concern, and (2)
Pollutants of Concern.

2.2 HYDROLOGIC CONDITIONS OF CONCERN

Hydrologic Conditions of Concern are addressed in the Conceptual WQMP in accordance with
the following methodology established in the Local WQMP:

1. Determine whether a downstream stream channel is fully natural or partially improved
with a potential for erosive conditions or alteration of habitat integrity to occur as a result
of upstream development.

2. Evaluate the project’s conditions of concern considering the project area’s location (from
the larger watershed perspective), topography, soil and vegetation conditions, percent
impervious area, natural and infrastructure drainage features, and other relevant
hydrologic and environmental factors to be protected specific to the project area’s
watershed.

3. Review watershed plans, drainage area master plans or other planning documents to the
extent available for identification of specific implementation requirements that address
hydrologic conditions of concern.
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4. Conduct a field reconnaissance to observe and report on representative downstream
conditions, including undercutting erosion, slope stability, vegetative stress (due to
flooding, erosion, water quality degradation, or loss of water supplies) and the area’s
susceptibility to erosion or habitat alteration as a result of an altered flow regime or
change in sediment transport.

5. Compute rainfall runoff characteristics from the project area including peak flow rate,
flow velocity, runoff volume, time of concentration, and retention volume.

6. A drainage study report must be prepared identifying the project’s conditions of concern
based on the hydrologic and downstream conditions discussed above. Where downstream
conditions of concern have been identified, the drainage study shall establish that pre-
project hydrologic conditions affecting downstream conditions of concern would be
maintained by the proposed project by incorporating the site design, source control, and
treatment control requirements identified in the County/SD RWQCB Model Water
Quality Management Plan. For conditions where a reduction in sediment transport from
the project development and features would significantly impact downstream erosion, the
Treatment Control BMPs proposed should be evaluated to determine if use of the BMPs
would result in reducing beneficial sediment (i.e. sand and gravel) significantly below
pre-development levels. Under such conditions alternative BMPs (such as watershed
based approaches for erosional sediment control) may need to be considered.

The WQMP includes sections documenting the consistency of the WQMP both with the above
County/SD RWQCB requirements and with applicable principles of the Watershed Planning
Principles. In particular, the WQMP analysis of the Hydrologic Conditions of Concern
specifically analyzes hydrologic conditions set forth in the Watershed Planning Principles for the
purpose of maintaining net habitat value with regard to: (1) potential increases in dry season
stream base flow and wet season base flow between storms; (2) changes in the magnitude,
frequency, and duration of annually expected flow events (typically 1-2 year events); (3) changes
in hydrologic response to major episodic storm events; (4) potential changes in sediment supply,
with short term reductions related to impervious/landscaped ground cover; and (5) potential
changes in the infiltration of surface/soil water to groundwater.

For the Canada Gobernadora Sub-basin, the sub-basin exhibiting existing conditions stressors
due to prior upstream development in Coto de Caza, specific performance criteria for
implementation of the Gobernadora Multipurpose Basin have been prepared to complement
Gobernadora Sub-basin water management measures set forth in the WQMP and thereby
increase net habitat value.

2.3 POLLUTANTS OF CONCERN

The pollutants of concern for the water quality analysis are those pollutants that are anticipated
or potentially could be generated by the Project, based on the proposed land uses and past land
uses, that have been identified by regulatory agencies as potentially impairing beneficial uses in
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the receiving water bodies or that could adversely affect receiving water quality or endangered
species.

Primary pollutants of concern are those which have been identified as causing impairment of
receiving waters. Pathogens (bacteria indicators) have been identified on the 303(d) list as
impairing the beneficial uses in Lower San Juan Creek and are therefore a primary pollutant of
concern.

Other pollutants of concern addressed in the Conceptual WQMP include:
e Sediment (Total Suspended Solids)
e Nutrients (Ammonia, Nitrate, and Total Phosphorus)
e Trace Metals (Aluminum, Cadmium, Copper, Lead, and Zinc)
e Hydrocarbons (Oil and Grease, Polycyclic Aromatic Hydrocarbons)
e Pesticides
e Trash and Debris

The Local WQMP includes two additional categories of pollutants of concern — organic
compounds and oxygen-demanding compounds. The pollutants in these two categories are also
included in the categories above. For example, typical organic compounds in urban runoff
include pesticides, petroleum hydrocarbons, and vegetative debris. Oxygen-demanding
substances typical in urban stormwater runoff are included in trash and debris, such as
biodegradable food and vegetation waste. Chemical oxygen-demanding compounds, such as
ammonia, are included in the nutrient category.

Appropriate regulatory standards, including special standards applicable to species pursuant to
the California Toxics Rule, have been applied in formulating the Conceptual WQMP BMPs and
in addressing the Water Quality principles set forth in the Watershed and Sub-basin Planning
Principles.

2.3.1 Pathogens

Urban runoff typically contains elevated levels of pathogenic organisms. The presence of
pathogens in runoff may result in waterbody impairments such as closed beaches, contaminated
drinking water sources, and shellfish bed closings. The proliferation of pathogens is typically
caused by the transport of animal or human fecal wastes from the watershed. Total and fecal
coliform, Enterococcus bacteria, and E. coli bacteria (strains of which are pathogenic) are
commonly used as an indicator for pathogens due to the difficulty of monitoring for pathogens
directly.
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2.3.2 Sediment

Excessive erosion, transport, and deposition of sediment in surface waters is a significant form of
pollution resulting in major water quality problems. Excessive stream erosion and sediment
transport can be caused by increases in runoff volumes and peak flow rates and is discussed
below. Excessive fine sediment carried in urban runoff, measured as total suspended solids, can
impair aquatic life by filling interstitial spaces of spawning gravels, impairing fish food sources,
filling rearing pools, and reducing beneficial habitat structure in stream channels. By contrast,
coarse sediments are a critical component of the hydrologic regime and riparian habitat and
measures must be undertaken to maintain conditions supporting the generation and transport of
these sediments.

2.3.3 Nutrients

Nutrients are inorganic forms of nitrogen and phosphorus. There are several sources of nutrients
in urban areas, mainly fertilizers in runoff from lawns, pet wastes, failing septic systems, and
atmospheric deposition from industry and automobile emissions. Nutrient over-enrichment is
especially prevalent in agricultural areas where manure and fertilizer inputs to crops significantly
contribute to nitrogen and phosphorus levels in streams and other receiving waters.
Eutrophication due to excessive nutrient input can lead to changes in periphyton, benthic, and
fish communities; extreme eutrophication can cause hypoxia or anoxia, resulting in fish kills.
Surface algal scum, water discoloration, and the release of toxins from sediment can also occur.

2.3.4 Trace Metals

The primary sources of trace metals in stormwater are typically commercially available metals
used in transportation, buildings, and infrastructure. Metals of concern include cadmium,
chromium, copper, lead, mercury, and zinc. Metals are also found in fuels, adhesives, paints,
and other coatings. Metals are of concern because of toxic effects on aquatic life and the
potential for ground water contamination. Copper, lead, and zinc are the most prevalent metals
found in urban runoff. High metal concentrations can bioconcentrate in fish and shellfish and
affect beneficial uses of a waterbody.

2.3.5 Petroleum Hydrocarbons/Oil and Grease

The sources of oil, grease, and other petroleum hydrocarbons in urban areas include spillage
fuels and lubricants, discharge of domestic and industrial wastes, atmospheric deposition, and
runoff. Runoff can be contaminated by leachate from asphalt roads, wearing of tires, and
deposition from automobile exhaust. Also, do-it-yourself auto mechanics may dump used oil and
other automobile-related fluids directly into storm drains. Petroleum hydrocarbons, such as
polycyclic aromatic hydrocarbons (PAHs), can accumulate in aquatic organisms from
contaminated water, sediments, and food and are toxic to aquatic life at low concentrations.
Hydrocarbons can persist in sediments for long periods of time and result in adverse impacts on
the diversity and abundance of benthic communities. Hydrocarbons can be measured as total
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petroleum hydrocarbons (TPH), oil and grease, or as individual groups of hydrocarbons, such as
PAHs.

2.3.6 Pesticides

Pesticides (including herbicides) are chemical compounds commonly used to control insects,
rodents, plant diseases, and weeds. Excessive application of a pesticide may result in runoff
containing toxic levels of its active component. Pesticides are of particular concern with respect
to the protection and restoration of endangered aquatic and terrestrial species (Wetland Research
Associates, 2002)

2.3.7 Trash & Debris

Trash (such as paper, plastic, polystyrene packing foam, and aluminum materials) and
biodegradable organic matter (such as leaves, grass cuttings, and food waste) are general waste
products on the landscape. The presence of trash & debris may have a significant impact on the
recreational value of a water body and aquatic habitat. Excess organic matter can create a high
biochemical oxygen demand in a stream and thereby lower its water quality. Also, in areas
where stagnant water exists, the presence of excess organic matter can promote septic conditions
resulting in the growth of undesirable organisms and the release of odorous and hazardous
compounds such as hydrogen sulfide.

24  THRESHOLDS OF SIGNIFICANCE

Thresholds of significance for hydrology and water quality have been developed by Orange
County Planning Department for the proposed development alternatives. Significant water
resources impacts are presumed to occur if the proposed alternative would:

e Substantially increase the rate or amount of surface runoff in a manner that would expose
people or structures to onsite or offsite flooding or result in peak runoff rates from the site
that would exceed existing or planned capacities of downstream flood control systems.

e Substantially increase or decrease low flow estimates where high groundwater elevations
are considered important.

e Substantially alter the existing drainage pattern of the site or area, including alteration of
the course of a stream or river, in a manner that would cause substantial erosion or
siltation.

e Substantially increase the frequencies and duration of channel adjusting flows.

e Substantially deplete groundwater supplies or interfere substantially with groundwater
recharge that would cause a net deficit in aquifer volumes or lowering of the local
groundwater table.
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e Violate surface and/or ground water quality standards or waste discharge requirements
for the receiving drainages, including applicable provisions of:

« County of Orange SUSMP
o California Toxics Rule for metals
«  RWAQCB Standards

e Expose people or structures to a significant risk of loss, injury or death involving
flooding, including flooding as a result of the failure of a levee or dam, or inundation by
seiche, tsunami, or mudflow.

e Require the construction of new storm water drainage facilities or expansion of existing
facilities where the construction would cause significant environmental effects.

e Conflict with any applicable plan, policy or regulation of an agency with jurisdiction over
the project adopted for the purpose of avoiding or mitigating an environmental effect
related to hydrology or water quality.

e Conflict with applicable San Juan Creek Watershed/Western San Mateo Creek Watershed
SAMP/MSAA Planning Principles

For convenience, the specific thresholds identified above are provided in the following
subsections. Significance thresholds listed above that related to flooding impacts have not been
included and are addressed in a separate report, titled: Alternatives Analysis: Hydrologic
Comparison of Baseline and Alternative Land Use Conditions for San Juan and San Mateo
Watersheds (PWA, 2004).

2.4.1 Significance Thresholds for Hydrologic Conditions of Concern Set Forth in the
County of Orange LIP

Table 2-1 summarizes the hydrologic conditions of concern and significance thresholds set forth
in the LIP.
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Table 2-1: Hydrologic Condition of Concern and Significance Thresholds

Hydrologic Conditions of Concern Significance Threshold

A. Substantially alter the existing drainage pattern of the site or
area, including alteration of the course of a stream or river, in a

1. Increased Stormwater Runoff Flow manner that would cause substantial erosion or siltation.
Rate, Volume, and Flow Duration
B. Substantially increase the frequencies and duration of channel

adjusting flows.

A. Substantially deplete groundwater supplies or interfere

2. Decreased Infiltration and substantially with groundwater recharge that would cause a net
Groundwater Recharge deficit in aquifer volumes or lowering of the local groundwater
table.

A. Substantially increase or decrease base flows as to negatively

impact riparian habitat.
3. Changed Base flow S )
B. Substantially increase or decrease low flow estimates where

high groundwater elevations are considered important.

2.4.2 Significance Thresholds for Pollutants of Concern

The significance thresholds for pollutants of concern are the narrative and numeric surface and
groundwater quality objectives and criteria in the Basin Plan and the CTR. As discussed earlier
the State’s Implementation Plan for the CTR criteria do not apply to stormwater discharges;
nonetheless, the criteria do provide a basis for comparison and one means of evaluating the
potential effects of discharges of pollutants on aquatic toxicity.

Surface water quality criteria in the CTR are presented as both acute criteria and chronic criteria.
Based on rainfall analyses of local rain gauges, the average duration of rainfall events in the
Project area is 11.6 hours (Appendix A). This duration is representative of an acute rather than a
chronic exposure. Acute criteria represent the highest concentration of a pollutant to which
aquatic life can be exposed for a short period of time (one hour) without deleterious effects;
chronic criteria equal the highest concentration to which aquatic life can be exposed for an
extended period of time (four days) without deleterious effects. Chronic criteria are applicable to
base flow conditions.

As there 1s no water quality objective or criteria for total aluminum in the San Diego Basin Plan
or the CTR, the national water quality criteria recommended by the USEPA will be used for
comparison (USEPA, 2002b).

Water quality criteria do not apply directly to discharges of stormwater runoff. Nonetheless,
water quality criteria can provide a useful means to assess the potential for project discharges to
affect the water quality of receiving waters. In this document, the water quality criteria are used
as a comparative measure to evaluate potential ecological impacts.
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The only pollutant of concern with a water quality objective for groundwater in the proposed
development’s hydrologic unit (the San Juan Hydrologic Unit) in the San Diego Basin Plan is
nitrate-nitrogen. The Basin Plan objective for nitrate in groundwater is 10 mg/L as N.

Pollutants of concern and significance thresholds for surface water are summarized in Table 2-2.

Table 2-2: Pollutants of Concern and Significance Thresholds for Surface Water

Pollutants of Concern Significance Thresholds

1. Narrative objective in the Basin Plan': “The suspended
sediment load and suspended sediment discharge rate of
surface waters shall not be altered in such a manner as to
cause nuisance or adversely affect beneficial uses.”

Sediment: Total Suspended Solids (TSS)

1. Narrative objective in the Basin Plan: “Concentrations of
nitrogen and phosphorus, by themselves or in combination
with other nutrients, shall be maintained at levels below
those which stimulate algae and emergent plant growth.”

2. Basin Plan objective: “A desired goal in order to prevent
plant nuisances in streams and other flowing waters
appears to be 0.1 mg/L total Phosphorus.”

Nutrients: Nitrate Nitrogen, Total Kjeldahl
Nitrogen, and Total Phosphorus

3. Basin Plan objective: “Analogous threshold values have
not been set for nitrogen compounds; however, natural
ratios of nitrogen to phosphorus are to be determined by
surveillance and monitoring and upheld.”

1. Narrative objective in the Basin Plan: Toxic substances
shall not be discharged to levels that will adversely affect
beneficial uses.

2. The CTR? criteria for Cd, Cu, Pb, and Zn are the
applicable water quality objectives for protection of
aquatic life. The CTR criteria are expressed for acute and
chronic (4-day average) conditions; however, only acute
conditions are applicable for stormwater discharges

Trace metals: Aluminum, Cadmium, Copper, because the duration of stormwater discharge is typically

Lead, and Zinc less than 4 days.

3. CTR criteria for Cd, Cu, Pb, and Zn are expressed for
dissolved metal concentrations and are determined on the
basis of hardness in the receiving water. In application of
criteria to the Project, local hardness data will be used to
determine most appropriate criteria.

4. EPA’s national recommended acute water quality criterion
(NAWQCY)’ for total aluminum is 750 pg/L within the pH
range of 6.5 to 9.0.
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Pollutants of Concern

Significance Thresholds

Pathogens (Fecal Coliform, Viruses, and
Protozoa)

Basin Plan objectives are based on the designated uses of
the water body. The most restrictive designation for the
Project’s receiving waters is Primary Contact Recreation.
The Basin Plan water quality objective for this use
designation is, for not less than 5 samples for any 30-day
period, fecal coliform shall not exceed a log mean of 200
MPN/100 mL, nor shall more than 10% of total samples
during any 30-day period exceed 400 MPN/100mL.

Petroleum Hydrocarbons: Oil & Grease and
Polycyclic Aromatic Hydrocarbons (PAHs)

CTR objectives are available for some organic
compounds.

PAHs are a class of compounds. CTR values for
individual PAHs are available for protection of human
health only. There are no regulatory standards for the
protection of aquatic health.

Narrative objective in the Basin Plan for oil & grease:
“Waters shall not contain oils, greases, waxes, or other
materials in concentrations which result in a visible film or
coating on the surface of the water, or which cause
nuisances or which otherwise adversely affect beneficial
uses.”

Narrative objective in the Basin Plan: Toxic substances
shall not be discharged to levels that will adversely affect
beneficial uses.

Pesticides . . L
CTR lists numeric objectives for some, but not all
pesticides. There are no CTR criteria for diazinon and
chlorpyrifos.
Basin Plan narrative floatables objective: “Waters shall not
Trash and Debris contain floating materials, including solids, liquids, foams,

and scum, in concentrations which cause nuisance or
adversely affect beneficial uses.”

"Water Quality Control Plan for the San Diego Basin (San Diego Basin Plan) (SDRWQCB, 1994).

*U.S. Environmental Protection Agency, Federal Register, Volume 65, No. 97 (Thursday, 18 May 2000), pp. 31682-

31719; and Federal Register, Volume 66, No. 30 (Tuesday 13 February 2001), pp. 9960-9962 (California Toxics

Rule and Correction).

3U.S. Environmental Protection Agency, Office of Water, National Recommended Water Quality Criteria 2002,

EPA 822-R-02-047 (November 2002).

2.4.3 Significance Thresholds for Compliance with Plans, Policies, Regulations, and

Permits

The following are significance thresholds associated with compliance with plans, policies,
regulations, and permits applicable to hydrologic conditions of concern and pollutants of

concern:
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1. Violate waste discharge requirements including applicable provisions of the County of
Orange SUSMP, the MS4 NPDES Permit, and MEP.

2. Construction of new storm water drainage facilities or expansion of existing facilities
would cause significant environmental effects.

3. Conlflict with any applicable plan, policy, or regulation of an agency with jurisdiction
over the project adopted for the purpose of avoiding or mitigating an environmental
effect related to hydrology or water quality.

4. Conflict with applicable San Juan Creek Watershed/Western San Mateo Creek Watershed
SAMP/MSAA Planning Principles (including Corps 404(b) (1) water quality guidelines).

The first three sets of plans and policies and regulations will be addressed in Chapters 4 and 5.
The Baseline Conditions Watershed Principles discussed in Section 1.2.2 provide guidance for
the WQMP. The Watershed Principle Sub-Basin “Planning Considerations” and “Planning
Recommendations” will be addressed within the specific chapters of the WQMP addressing
specific sub-basins.
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3 WATER QUALITY AND FLOW CONTROL CONCEPT AND
ANALYSIS APPROACH

This chapter describes the proposed concept for controlling runoff water quality and flows and
the analysis approach used to evaluate the effectiveness of the control system and the effect of
the proposed project on flow and water quality. With regard to nomenclature, control of
pollutants is defined as “treatment control” whereas control of hydrologic effects is defined
herein as “flow control”. This nomenclature differs from that in the LIP where treatment control
applies to both water quality and hydrology.

3.1 OVERVIEW

Urban development affects hydrology in two important ways. First, where no urban
development has previously occurred, natural vegetated pervious ground cover is converted to
impervious surfaces such as paved highways, streets, rooftops, and parking lots. Natural
vegetated soil can both absorb rainwater and remove pollutants, providing a very effective
natural purification process. Because pavement and rooftops can neither absorb water nor
remove pollutants, the natural purification characteristics of the land are lost. As a consequence
of adding impervious surfaces, drainage infrastructure is introduced which more rapidly conveys
runoff to receiving waters. Secondly, urban development creates new pollution sources as human
population density increases and brings with it proportionately higher levels of car emissions, car
maintenance wastes, fertilizers, pesticides, household hazardous wastes, pet wastes, trash, etc.,
which can be washed into the municipal separate storm sewer system (MS4). As a result of these
two changes, the runoff leaving a newly developed urban area may be significantly greater in
volume, velocity and/or pollutant load than pre-development runoff from the same area.
Minimizing a development’s detrimental effects on runoff water quality and quantity can be
most effectively achieved through the use of a combination of site design, source control,
treatment control, and flow control Best Management Practices (BMPs).

3.1.1 Hydromodification

“Hydromodification” is the term used to refer to changes in runoff characteristics and associated
stream impacts that result from land use changes. Many factors and processes interact to
influence hydromodification. Figure 3-1 illustrates the hydrologic processes relevant to
hydromodification. Regional factors of climate, geology, and physical geography affect the
amount of runoff and sediment discharged to stream channels. Land use, soil, and vegetation
characteristics affect the proportion of rainfall that infiltrates into the ground or runs off the
surface. Local climate, geology, and physical geography also affect the type and amount of
sediment that is supplied to the stream system. The changes in stream flow and sediment load
that result from land use changes ultimately change the physical characteristics and habitat value
of the stream channel.
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3.1.2 Local WOMP - Hydrologic Conditions of Concern

In Section A-7.VI1-3.2.4 of the Local WQMP, there is a requirement to conduct a drainage study
that:

“...shall compute rainfall runoff characteristics from the project area including, at a
minimum, peak flow rate, flow velocity, runoff volume, time of concentration, and retention
volume. These characteristics shall be developed for the two-year and 10-year frequency,
Type | storm of six-hour or 24-hour duration (whichever is the closer approximation of the
site’s time of concentration), during critical hydrologic conditions for soil and vegetative
cover.”

The requirement also allows the applicant to calculate the storm events using local rain data. For
the WQMP, local rain data were used to estimate runoff continuously using a 53-year record of
rainfall. This analysis, as described later, takes into account the full spectrum of rainfall runoff
events contained in this record, including the two-year and 10-year events called for in the Local
WQMP. Advantages of the continuous modeling approach used in this WQMP include:

e Uses continuous long-term records of observed rainfall rather than short periods of data
representing hypothetical storm events, thereby allowing the analysis to evaluate effects
associated with wet and dry climactic cycles;

e Allows modeling to incorporate detailed information on actual site conditions;

e Allows direct examination of flow duration data for assessing the impact of development
on stream erosion and morphology;

e Allows for evaluating effectiveness of control facilities taking into account antecedent
conditions such as closely spaced rainfall events and soil saturation; and

e Takes into account the complete range of rainfall-runoff events contained in an
approximately 53-year record, including 2 and 10 year return period events.

3.2 HYDROLOGIC MODELING

The USEPA Storm Water Management Model (SWMM) was used to estimate the effects of the
proposed development on the hydrologic balance. SWMM is a public domain model that is
widely used for modeling hydrologic and hydraulic processes affecting runoff from urban and
natural drainages. The model can simulate all aspects of the urban hydrologic cycle, including
rainfall, surface and subsurface runoff, flow routing through the drainage network, storage, and
treatment. The model is particularly appropriate for analyzing post-development flow duration
because the model takes into account the effects of precipitation, topography, land use, soils, and
vegetation on surface runoff, infiltration, evapotranspiration, and groundwater recharge.
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A detailed description of the hydrologic model, data sources and values, and calibration results is
provided in Appendix A.

In this application, PC-SWMM Version 4 was applied to each sub-basin to model the hydrologic
response of the sub-basin under existing and proposed land use conditions, and to assess the
hydrologic effectiveness of the proposed BMPs. Each sub-basin was divided into catchments to
account for changes in topography, soils, and land use. For example, the Cafiada Chiquita Sub-
basin was divided into 18 catchments.

The model was applied in a continuous mode in which the model is driven with a continuous
record of rainfall. The record extended for 53 years, from Water Year (WY) 1949 to WY 1998.
The model was run for 3 periods:

e The entire 53 year period;
e awet period of 17 years (WY 1978 - 1983 and 1991- 2001); and
e adry period of 36 years (WY 1949 - 1977 and 1984 - 1990).

The model incorporates a continuous soil moisture accounting algorithm which requires soil
properties to model infiltration and vegetation type to model evapotranspiration. Soils
information was obtained from the US Department of Agriculture Soil Survey of Orange County
and Western Part of Riverside County, California (1978) and also the hardpan areas mapped by
Morton. More recent information on hardpan areas was provided by Balance Hydrologics.
Evapotranspiration estimates utilized vegetation typing based on the PWA Codes contained in
the Baseline Hydrologic Conditions Report (PCR et al, 2002). Reference evapotranspiration
rates were obtained from the California Irrigation Management Information System (CIMIS)
website (CIMIS, 2003).

Once calibrated for specific sub-basins, the SWMM model was used to model all aspects of the
hydrologic cycle (e.g. rainfall, runoff, stream flow, evaporation, infiltration, percolation, and
groundwater discharge) over the 53-year period of rainfall records. The output from the model
includes:

e Continuous stream flow hydrographs for storm events at any location in the sub-basin
e Continuous stream flow hydrographs for dry weather base flows
e The amount of precipitation that is infiltrated within each modeled catchment

e A continuous estimation of evaporation losses from the surface and subsurface due to
evapotranspiration by plants within each modeled catchment
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This output was then used to accumulate, by month, the volume of storm runoff, groundwater
flows, and evapotranspiration.

Runoff volumes and flows were predicted for three scenarios:
e Pre-development or existing condition
e Post-development condition without BMPs
e Post-development with BMPs condition

The latter scenario involved evaluating the effectiveness of the flow and water quality
management facilities, and trying to optimize the performance of these facilities.

3.3 WATER BALANCE AND FLOW DURATION ANALYSIS

The effect of development on modifying the hydrologic regime within the riparian corridors and
the subsequent effect on sediment transport and habitat are “hydrologic conditions of concern”.
This effect was analyzed by comparing pre- versus post-development monthly water balance
and flow duration.

3.3.1 Water Balance Analysis

This Conceptual WQMP strives to manage the overall balance, termed “water balance”, of all
the hydrologic components of the water cycle. The water balance concept is a useful accounting
tool for evaluating and controlling the effects of land use changes on hydrology. A water
balance, like a checkbook balance, is intended to show the balance between the “deposits”,
which include precipitation and irrigation, and “withdrawals” which include (1) infiltration into
the soils, (2) evapotranspiration, and (3) water which runs off the surface of the land. This latter
“withdrawal” is called surface runoff and occurs during storm events or wet weather conditions.
Surface runoff includes runoff from open areas as well as runoff from urban areas. The water
balance is a monthly accounting of how precipitation and irrigation water becomes distributed
among (a) surface runoff, (b) groundwater infiltration that contributes to base flows in streams or
deep groundwater recharge, and (c) evapotranspiration. The elements in the water balance are
described below and are depicted in Figure 3-1.

Water that infiltrates into the ground ultimately moves down gradient and can contribute to
stream flows. The contribution of groundwater flow provides for flow in streams when it is not
raining, and it often referred to as “base flow”. In semi-arid areas, the water balance varies
dramatically from season to season, and from stream to stream. In streams where the
groundwater storage is sufficient to sustain stream flows throughout the year, the streams are
referred to as perennial. In streams where groundwater aquifers have limited infiltration
capacity, the base flows are limited to the wet season and the streams are called intermittent or
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ephemeral streams. In the San Juan and San Mateo watersheds, both types of streams exist, and
the distinction is carefully preserved in the impact analysis.

A key element in the evaluation of impacts for the proposed alternatives is modeling changes to
the water balance caused by development and the extent to which the existing water balance
could be maintained using BMPs. The description of the overall modeling approach is provided
below and in Appendix A.

e Precipitation. In undeveloped areas, precipitation is the main source of water to the
watershed. Precipitation occurs primarily as rain from general winter storms during the
wet season from October through March. Little rainfall occurs during the dry season
from April through September. The average annual rainfall in the study area is about 15
inches.

e Landscape Irrigation. In developed areas, the importation of non-domestic water supplies
for irrigation is an important additional source of water in semi-arid areas

e Surface Runoff. The amount of surface runoff from precipitation depends on the rainfall
intensity, vegetation, slope, soil properties, and antecedent soil moisture. Impervious
areas and drainage infrastructure associated with urban development can dramatically
increase surface runoff if hydrologic responses are not considered and/or hydrologic
source controls are inadequate.

e Infiltration. For typical small frequent storms, the vast majority of the precipitation will
infiltrate into the subsurface. The amount and rate of infiltration depends on the surficial
and sub-surface soil types, vegetation coverage, slope, and soil moisture. Infiltration
diminishes over the duration of storm events and in relation to the state of saturation in
the soils. Urban development can potentially cause hydromodification by reducing
infiltration areas with impervious surfaces and also by irrigating the pervious areas.

e Groundwater Discharge and Base flows. Groundwater discharge supports dry season
stream flow and wet season base flow between storms. The duration and aerial extent of
groundwater flows vary among the sub-basins, influenced by the geologic and hydrologic
characteristics of the sub-basins. Sandy sub-basins (Chiquita and Gobernadora) support
perennial or near perennial flows. Other sub-basins only sustain intermittent or
ephemeral stream flow following the rainy season because the geologic conditions do not
enable the storage and movement of substantial volumes of water to the creek through
groundwater.

e Evapotranspiration. Plant roots uptake water from the soils and transpire the water
through pores in the leaves. Plant water requirements depend on the type of plant, the
root structure, the time of year, and the availability of water. Many plants such as coastal
sage scrub have relatively low water requirements whereas wetland and riparian plants
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such as willows have high water usage. Typically, plant water uptake is higher in the
summer.

Historical dry and wet cycles over a period of years or decades have an important effect on the
water balance, and thus the water balance analyses were conducted for dry and wet cycles within
the available rainfall record. In semi-arid areas, the variability in the water balance between wet
and dry cycles is important to characterize when defining the baseline conditions.

Anticipated water usage for landscape irrigation was incorporated into the water balance based
on data obtained from the Santa Margarita Water District’s Plan of Works for Improvement
Districts 4C, 4E, 5, and 6 (Tetra Tech, 2003). The District receives domestic water supply from
the South County Pipeline, which conveys imported water from the Metropolitan Water District
of Southern California to south Orange County via the Allen-McColloch Pipeline. The San Juan
Groundwater Basin, which underlies the Planning Area, is another potential supply source.
RMYV has historically taken up to 3,500 acre-feet per year from this basin for agricultural
irrigation. However, because of the uncertainty regarding water reliability and water quality for
domestic supply, it was assumed in the Plan of Works report that 100 percent of the domestic
water supply for the Planning Area will come from imported water via the South County
Pipeline (Tetra Tech, 2003).

The Chiquita Water Reclamation Plant (CWRP) will supply non-domestic water through tertiary
treatment of domestic wastewater. Groundwater supply from the San Juan Groundwater Basin
could augment the reclaimed water supply provided by the CWRP. Although the groundwater is
high in TDS, treatment might not be required for landscape and golf course irrigation. However,
because water reliability and water quality have not been established at this time, it is assumed
for the Plan of Works that groundwater from the San Juan Groundwater Basin will not be
available and 100 percent of the non-domestic water supply will come as reclaimed water from
CWRP (Tetra Tech, 2003).

Based on this information, the water balance analysis assumed that all irrigation water will be
imported from outside the sub-basin.

An example illustration of the existing conditions water balance results is shown in Figure 3-2
for the Chiquita Sub-basin. The water balance reflects the entire 53 year rainfall record used in
the SWMM modeling. The figure shows the predicted monthly water balance for existing
conditions in terms of surface runoff, groundwater infiltration that ultimately will contribute to
stream base flows, and evapotranspiration. Surface runoff is predicted to occur in the months of
November through April and constitutes only about one to three percent of the water balance.
The majority of water is predicted to either infiltrate or evapotranspire. The infiltration that
feeds base flows continues throughout the year, which is consistent with the observation that
Chiquita is perennial in its lower reaches. Base flows are predicted to be highest in February
through March, while evapotranspiration peaks in April and May.
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3.3.2 Flow Duration Analysis

The impacts of urbanization on hydrology include increased runoff volumes, peak flow rates,
and the duration of flows, especially modest flows less than the 10 year event. Yet it is these
more frequent, modest flows that can have the most effect on long-term channel morphology
(Leopold, 1997). The effect of changes in flow on stream geomorphology is a cumulative one;
therefore the magnitude of the flows (volume and flow rate), how often the flows occur (the
frequency), and for how long (the duration) are all important. Managing the frequency and
duration of flows is referred to herein as “flow duration matching” and refers to matching the
post-development flow duration conditions with pre-development conditions. This matching is
achieved through appropriate sizing of a flow duration basin and design of the outlet structure.
In order to achieve flow duration matching, “excess flows”, defined at the difference in runoff
volume between the post-development without controls condition and the pre-development
condition, must be captured and either infiltrated, stored and recycled, or diverted to a less
sensitive stream or stream reach. The technical aspects of the flow duration analysis are
presented below, along with an example of flow duration matching.

Flow duration can be expressed in a “histogram form” that illustrates the amount of time that
flow in a stream is within various ranges (Figure 3-3), or alternatively in the form of a
“cumulative distribution” that illustrates how often flow exceeds a given value. The latter form
is referred to as a “flow duration curve”. Note that a flow duration analysis addresses all flows
in a given record and is different from a peak flow frequency analysis as is conducted for flood
control.

An example flow duration curve for a catchment in the Gobernadora Sub-basin is shown in
Figure 3-4. The three curves correspond to pre-development or existing conditions, post-
development without control, and post-development with flow control. The post-development
curve illustrates that the effect of development is to increase the duration of flows; that is, the
flow duration curve moves to the right indicating that both volume and duration of flows
increase. Also note that this is a logarithmic scale on the horizontal axis, so small changes along
the axis may indicate large changes in volume and duration. The effect of flow control is to
reduce the durations to more closely approximate the existing condition.

The flow duration analyses were conducted for the 53-year continuous rainfall record and the dry
and wet cycles within that record as described above.

3.4 COMBINED FLOW AND WATER QUALITY CONTROL SYSTEM

In order to achieve flow duration matching, address the water balance, and provide for water
quality treatment, a combined flow and water quality control system (termed combined control
system) will be utilized.
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3.4.1 Combined Control System Components

The proposed combined control system will include one or more of the following components,
each of which provides an important function to the system (Figure 3-5):

Flow Duration Control and Water Quality Treatment (FD/WQ) Basin

Infiltration Basin

Bioinfiltration Swale

Storage Facility for Recycling Water for Non-Domestic Supply
e Diversion Conduit to Export Excess Flows out of the Sub-basin.

The flow duration control and water quality treatment basin provides the initial flow and water
quality treatment control functions to the system. The remaining components address the excess
flows, alone or in combination with each other, generated during wet weather. Additional water
quality treatment control is also provided in the infiltration basin and bioinfiltration swale.

The treatment components were selected taking into account the pollutants of concern and those
BMPs that are effective at treating them (Table 3-1). BMP performance data used for this
purpose included national as well as local data, including DAMP Appendix E1, BMP
Effectiveness and Applicability for Orange County (June 2003).

Table 3-1: Treatment Control BMP Selection Matrix*

Treatment Control BMP Categories
P(E:Ii)ur:?::nOf Biofilters DeBt:;';:gn Ingg?rgon Wet;onds Filtration Hygergggaﬁ:mc
Wetlands Systems
Sediment/Turbidity H/M H/M H/M H/M H/M H/M
Nutrients L H/M H/M H/M H/M
Trace Metals M M H H H
Pathogens U U H/M U H/M
Eeyt;‘r’})i‘:ions HM H/M U U H/M LM
Pesticides U U U U U L
Trash and Debris L H/M U U H/M H/M

'Local WQMP Table A-7.VI-6, except for Trace Metals treatment performance, which was taken from the
California Stormwater Best Management Practices Handbook for New Development and Redevelopment (CASQA,
2003).

H/M = High or medium removal efficiency; L = low removal efficiency; U = unknown removal efficiency.

The following sub-sections describe each combined control system component in more detail.
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Flow Duration Control and Water Quality Treatment (FD/WQ) Basin

The flow duration control and water quality treatment (FD/WQ) basin will provide both flow
control and water quality treatment in the same basin. Detention basins are the most common
means of meeting flow control requirements. The concept of detention is to collect runoff from a
developed area and release it at a slower rate than it enters the collection system. The reduced
release rate requires temporary storage of the excess amounts in a basin with release occurring
over a few hours or days. The volume of storage needed is dependent on 1) the size of the
drainage area; 2) the extent of disturbance of the natural vegetation, topography and soils, and
creation of impervious surfaces that drain to the stormwater collection system; 3) the desired
detention capacity/time for water quality treatment purposes; and 4) how rapidly the water is
allowed to leave the FD/WQ basin, i.e., the target release rates.

The FD/WQ basin will incorporate extended detention with a 48-hour draw down time to
provide water quality treatment for storm flows. Extended detention basins are designed with
outlets that detain the runoff volume from the water quality design storm (e.g., the 85™ percentile
24-hour event) for some minimum time (e.g., 48 hours) to allow particles and associated
pollutants to settle. Laboratory settling column tests indicate that 48 hour settling achieves 70 to
90 percent TSS removal depending on the influent TSS (Grizzard et. al., 1986). According to the
data contained in EPA’s International BMP Database, the median TSS effluent concentration for
extended detention ponds is approximately 30 mg/L (Winer, 2000). TSS effluent concentrations
for extended detention basins based on Caltrans studies resulted in a mean concentration of 39
mg/L (DAMP Appendix E1). These fact sheets provide information on design, operation and
maintenance, relative removal effectiveness (high, medium, low) and experience with emphasis
on California conditions and where available, experience in Orange County. Dry Extended
Detention basins are described in fact sheet TC-22 which indicates that the relative removal
effectiveness for solids is medium. These fact sheets, along with other data sources, were used
to help select appropriate source and treatment control BMPs.

The FD/WQ basin will also incorporate wetland vegetation in a low flow channel along the
bottom of the basin for the treatment of dry weather flows and small storm events (Figure 3-6
and 3-7). Water cleansing is a natural function of wetlands, offering a range of treatment
mechanisms. Sedimentation of particulates is the major removal mechanism. However the
performance is enhanced as plant materials allow pollutants to come in contact with vegetation
and soils containing bacteria that metabolize and transform pollutants, especially nutrients.
Plants also take up nutrients in their root system. These processes are most effective when the
wetland is designed to have a retention time for dry weather flows of one to two weeks. The
effectiveness of this natural treatment concept has been demonstrated regionally in the Irvine
Ranch Water District’s (IRWD) San Joaquin Marsh and in the Prado Dam wetlands that treat
reclaimed water that ultimately is recharged in the recharge basins in the Santa Ana River. The
success of the San Joaquin Marsh has led IRWD to propose a network of constructed wetlands as
part of a Natural Treatment System Master Plan (IRWD, 2003). This plan would locate multiple
wetlands throughout the 122 square mile San Diego Watershed. Modeling has indicated that the
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system will substantially meet the ultimate target nitrogen reductions called for in the Upper
Newport Bay TMDL. Monitoring data collected by Orange County as part of their Regional
Monitoring Program are showing that interim nutrient targets are already being met. Dry
weather flows and small storm flows will tend to infiltrate into the bottom of the basin after
receiving treatment in the low flow wetlands.

To the extent feasible depending on the topography and grade, the FD/WQ basin will be located
in areas where there is a larger depth to groundwater and more infiltrative soils. For example, in
Chiquita and Gobernadora, FD/WQ basins will be located in the side canyons if feasible. The
FD/WQ basin is designed to have two active volumes, a low flow volume and a high flow
volume. The low flow volume is designed to capture small to moderate size storms, the initial
portions of larger storms, and dry weather flows. The high flow volume is designed to store and
release higher flows to maintain, to the extent possible, the pre-development runoff conditions.

Infiltration Basin

The second element in the combined control system is a separate downstream, shallow basin
designed consistent with the LIP requirements for groundwater protection. Suitable soils are
those having a high infiltration capacity. Such conditions tend to be more prevalent in the San
Juan Creek watershed in contrast to the San Mateo Creek watershed. Water captured in the low
flow volume of the FD/WQ basin will be routed to the infiltration basin after treatment. The
infiltration basin is sized to infiltrate all the flows released from the lower volume in the FD/WQ
basin; nonetheless, an overflow system would convey excess flows that may occur during very
wet years to the bioinfiltration swale discussed below. Additional water quality treatment is
achieved in the subsurface soils below the infiltration basin through the natural filtering ability of
the soil.

Infiltration is identified as having a high/medium removal efficiency for bacteria and viruses by
the Orange County Local WQMP, and therefore is an appropriate treatment choice for this
primary pollutant of concern.

The quality of infiltrated stormwater has been studied extensively and it has generally been
concluded that many pollutants in stormwater are effectively treated in the uppermost soil layers
of infiltration basins. A Nationwide Urban Runoff Program Project conducted in Fresno,
California, indicated that chemicals that tend to adsorb to particulates (e.g., trace metals) are
effectively removed in the upper few centimeters of the soil column (Brown & Caldwell, 1984).
Even chemicals such as organochlorine pesticides and polycyclic aromatic hydrocarbons in an
industrial catchment in Fresno were found to be adsorbed to the upper 4 centimeters of sediment
(Schroeder, 1995).

A nationwide review by Pitt (1994) pointed out that the greatest risk to groundwater was
associated with dissolved pollutants such as nitrates that are relatively mobile in groundwater,
and especially in soil conditions that lack organics. Features of the proposed combined control
system that guard against groundwater contamination include: (1) pretreatment of all runoff in a
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FD/WQ basin (see review discussion of the ability of natural treatment systems to remove
dissolved pollutants such as nitrates) before it enters the infiltration basin, and (2) locating
infiltration basins where there is at least 10 feet of separation to the groundwater. Some
incidental infiltration will occur in the FD/WQ basin upstream of the infiltration basins;
however, in these basins pollutants will be taken up by the wetland vegetation and the adsorptive
organic layer that will form on the bottom of the basin.

Bioinfiltration Swale

The third element of the combined control system is a bioinfiltration swale that leads from the
FD/WQ basin to the stream channel. A bioinfiltration swale is a relatively flat, shallow
vegetated conveyance channel that removes pollutants through infiltration, soil adsorption, and
uptake by the vegetation. Pollutant removal in bioinfiltration systems is sensitive to swale length
and detention time, but well designed swales show good performance for many pollutants. For
example, according to EPA’s International BMP database, the mean effluent TSS from bioswales
is about 24 mg/L. Median TSS removal ranges from about 70 to 90 percent depending on the
swale type (Winer, 2000). According to DAMP Appendix E1, vegetated swales studied by
Caltrans at highway sites achieved a mean effluent concentration of 47 mg/L.

In areas characterized by terrains with good infiltration capabilities, flows released from the
FD/WQ basin and carried in the bioinfiltration swale will mimic pre-development conditions, in
which low flows infiltrate in the soils and only high flows reach the main stem of the stream
channel. In catchments where development is located on less pervious soils and therefore pre-
development runoff is higher, the swale may be lined to better mimic pre-development
hydrology.

Flows in the swales also will be controlled by the upstream flow duration/water quality basins so
as to minimize the re-suspension of sediments and associated pollutants during high flow events.

Storage Facility for Recycling Water for Non-Domestic Supply

The fourth possible element of the combined control system is storage of surface water flows for
recycling where there is opportunity for reuse of water for irrigation, such as a golf course,
residential common area, or local park. Diversion of outflows from the FD/WQ basin to non-
domestic water supply reservoirs will be conducted if feasible and cost effective.

Diversion Conduit to Export Flows out of the Sub-basin

The fifth possible element of the combined control system is the provision to export flows out of
the sub-basin. This element provides an additional option that may be employed to better
preserve the pre-development water balance within the sub-basin. Such diversions may be
desirable where excess runoff could result in increased stormwater flows or increased base flows
in sensitive streams. The diversions would be for excess runoff only and would only be feasible
for development that adjoins other sub-basins having less sensitive stream channels, or are close
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to San Juan Creek or Lower Cristianitos Creek, which have characteristics that allow them to
handle additional flows without causing damage to the stream channel. In some locations, such
as Cafiada Chiquita, it may also be feasible to divert flows to the wastewater treatment plant for
reclamation.

Although the concept shown in Figure 3-5 is the basis for the impact analysis, the actual
application of the concept to specific development area within each catchment could differ. For
example, alternative infiltration opportunities could include golf course water features, or
opportunities within the development itself, including the use of recreation fields or common
landscaped areas for detention or infiltration, or roadside infiltration trenches. Non-domestic
water supply reservoirs could also be used to store water for irrigation or other non-potable use,
which would reduce the amount of infiltration required to match flow durations. Figures 3-6 and
3-7 are graphical illustrations of the plan and section views of the combined control system
concept.

3.4.2 Sizing and Design of Flow Duration and Water Quality Basins

The FD/WQ basins are sized to maintain, to the extent possible, the pre-development runoff
volume and flow duration over the total range of flows predicted by the hydrologic model for a
53-year rainfall record at the Trabuco Canyon rain gauge. Maintaining the pre-development
duration of flows serves to control increases in downstream channel erosion that may otherwise
occur due to development. The simplest way to visualize this control strategy is a histogram of
pre- and post-development flows which shows the duration of flows within various “flow bins”,
where a flow bin is defined as a specific range of flows. For example, a sequence of flow bins
could contain all flows between 10 to 20 cfs, 20 to 30 cfs, 30 to 40 cfs, 40 to 50 cfs, etc. Figure
3-4 illustrates the concept of a flow duration histogram for pre-development conditions and post
development conditions without any flow control. To maintain flow duration requires that the
combined control system modify the post-development flow frequency (counts) shown in the
figure such that the post-development-with-controls flow frequency matches the pre-
development flow frequency for each flow bin.

The FD/WQ basins were sized using an iterative process of adjusting basin storage while
selecting and adjusting orifice sizes in the outlet structure in the following manner:

1. The low flow volume within the basin was initially sized to capture the increase in runoff
volume that is generated from the impervious surfaces. This capture volume is dependent
on the development characteristics, the soil types, and the magnitude of change in runoff
created by the proposed development. For example, for development bubbles in the
Gobernadora Sub-basin where proposed development would be located on extensive
areas of hardpan, the capture volumes required were small, or in some cases, zero.

2. Once the lower volume was sized to capture the correct runoff volume, the upper volume
of the basin was sized to detain and discharge larger flows through a specific set of
orifices in such a way as to reproduce the pre-developed flow duration curve. The
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number, diameter, and elevation of these orifices were determined using a trial and error
approach. Experience indicates that sizing the lower portion of the basin to capture the
correct volume of runoff, and designing the outlet structure to detain and discharge high
flows from the upper portion of the basin allows one to match the pre-development flow
duration curve.

The effectiveness of the combined control system, by including a sequence of treatment controls,
will be shown in later sections to meet or exceed the “percent treated” performance standards
called for in the Orange County Local WQMP.

FD/WQ Basin Sizing Example

Table 3-2 below presents the results for Gobernadora Catchment 1 as an example to illustrate
FD/WQ basin sizing. The first group of data specifies the basin footprint (area), side slopes, and
resulting basin dimensions. The second group of data specifies the orifice sizes and elevations.
The third group of data defines how the area, volume (V2), and discharge (O2) of the basin vary
with the water depth in the basin. The table clearly illustrates how the various sets of orifices
affect outflow as a function of water depth in the basin.

Note that there is no unique solution to matching flow duration and that a number of orifice
configurations and basin sizes can reproduce the flow duration curve and capture volumes. Thus
some of the variability between catchments is due to this non-uniqueness as well as catchment
specific conditions.

There are four sets of orifices that range in size from 9.5 to 18-inches and range in elevation
from 0 to 3.7 feet. The required number of orifices and flow area are also provided. Figure 3-6
illustrates the configuration of orifices in an outlet structure headwall. Other configurations are
possible, as well as other types of discharge devices, such as sharp or broad crested weirs. The
final basin has an area of 4.2 acres, a depth of 5 feet, and total storage volume of about 20 acre-
feet. The low flow volume is essentially the storage up to 3 feet, or to the bottom of the row
labeled Orifice Row 2 (Figure 3-8). The orifices labeled Orifice Row 1 help to maintain the
proper number of hours of very low flows. The area of the single orifice in Row 1 is too small to
significantly affect the drain time, which is an important consideration for water quality
treatment. (Clogging of small orifices is always of concern, but measures such as extending a
vertical riser with gravel packs and filter fabric can be used to avoid clogging.) Table 3-3 shows
the resulting drain time after sizing the combined control system for flow duration and volume
control in Gobernadora Catchment 1. The objective is to provide about 48 hours of detention at
3-foot depth for water quality treatment. The 3-foot elevation is the division between the low
and high volumes. This system provides about 48 hours of detention for storms that are large
enough to fill the lower portion of the basin, and at least 24 hours for smaller storms that only fill
the basin to 1 foot depth, as recommended in the California Stormwater BMP Handbook
(CASQA, 2003). This design criterion ensures that even very small storms receive reasonable
treatment. These drain times are typical of all of the proposed FD/WQ basins.
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Table 3-2: Pond Design Using Flow Duration Control

POND DESIGN USING FLOW DURATION CONTROL

width length side slope (H:1V) | [t (sec) VOLUME 19.8 AC-FT
400 400 3 600 SURF. AREA 4.2 AC
ORIFICES | @ depth (ft) | # | diameter (in) | diameter (ft) A Total A | Asqrt(2g) Cd
Orifice 0 0 1 9.50 0.792 0.4922 0.492 3.950 0.62 Diverted
Orifice 1 2 1 10.00 0.833 0.5454 | 0.545 4.377 0.62 To Stream
Orifice 2 3 20 15.00 1.250 1.2272 24.5 197.0 0.62 To Stream
Orifice 3 3.7 20 18.00 1.500 1.7671 353 283.6 0.62 To Stream
STAGE Area V2 Retained | FlowOril | FlowOri2 | FlowOri3 02 0.502Dt | 0.502Dt+V2
0.0 160000 0 0.00 0.00 0.00 0.0 0.0 0 0
0.5 162409 80602 1.68 0.00 0.00 0.0 1.7 503 81104
1.0 164836 162412 2.37 0.00 0.00 0.0 2.4 711 163123
1.3 166056 | 203773 2.65 0.00 0.00 0.0 2.7 795 204568
1.5 167281 245441 2.90 0.00 0.00 0.0 2.9 871 246311
1.8 168510 | 287414 3.14 0.00 0.00 0.0 3.1 941 288355
2.0 169744 | 329696 3.35 0.00 0.00 0.0 34 1006 330702
2.3 170982 | 372287 3.56 1.313 0.00 0.0 4.9 1461 373747
2.5 172225 | 415188 3.75 1.857 0.00 0.0 5.6 1681 416869
2.8 173472 | 458400 3.93 2.275 0.00 0.0 6.2 1862 460261
3.0 174724 | 501924 4.11 2.626 0.00 0.0 6.7 2020 503944
3.3 175980 | 545762 4.27 2.936 59.09 0.0 66.3 19891 565653
3.5 177241 589915 4.43 3.217 83.57 0.0 91.2 27367 617281
3.8 178506 | 634383 4.59 3.474 102.35 38.1 148.5 44542 678925
4.0 179776 | 679168 4.74 3.714 118.19 93.2 219.9 65958 745126
43 181050 | 724271 4.89 3.940 132.14 126.2 267.2 80154 804425
4.5 182329 | 769694 5.03 4.153 144.75 152.2 306.2 91846 861539
4.8 183612 | 815436 5.17 4.355 156.35 174.4 340.3 | 102078 917515
5.0 184900 | 861500 5.30 4.549 167.14 194.0 371.0 | 111311 972811
10 %Error %Stream Q %Treated Max Stage
0.00|386 0|.37 |0.63 4.|51
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Table 3-3: Drain Time as Function of Stage in FD/WQ Basin

Cumulative Drain Time
Stage (feet) Drain time (hours) (hours) Storage (ac-ft)
0 0 0 0
0.50 13.4 13.4 1.9
1.00 9.6 22.9 3.7
1.25 43 27.3 4.7
1.50 4.0 313 5.6
1.75 3.7 35.0 6.6
2.00 3.5 38.5 7.6
2.25 2.4 40.9 8.5
2.50 2.1 43.0 9.5
2.75 1.9 45.0 10.5
3.00 1.8 46.8 11.5
3.25 0.2 47.0 12.5
3.50 0.1 47.1 13.5
3.75 0.1 47.2 14.6
4.00 0.1 47.2 15.6
4.25 0.0 473 16.6
4.50 0.0 473 17.7
4.75 0.0 474 18.7
5.00 0.0 474 19.8
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3.5 WATER QUALITY ANALYSIS

3.5.1 Surface Water

Water Quality Modeling — Wet Weather Flows

The purpose of the water quality analysis was to compare pre- vs. post-development loads and
concentrations for the pollutants of concern. An empirical method is used that incorporates
measured data of stormwater quality in runoff from specific land use types. The ideal form of
the data is event mean concentrations, which are flow composite samples. Stormwater quality
data is quite variable and the preferred sources of data are those where there are sufficient storm
events sampled that statistical measures are reliable. Sources of land use runoff water quality
data included that collected by Wildermuth Environmental within the Project area (presented in
Appendix C), data collected by Los Angeles County (Los Angeles County, 2000), and data
collected by Ventura County (VCFCD, 1997 - 2001). Pollutant loads were estimated by
combining the water quality data with flow estimates obtained from the SWMM modeling.

Orange County also conducts an extensive Regional Monitoring Program, however the focus is
on monitoring in streams to help evaluate TMDL compliance, rather than monitor in storm drain
systems where the tributary areas are dominated by a single land use. These data have been used
in helping to establish the environmental setting, but are not suitable as input for modeling land
use runoff quality.

In addition to predicting runoff water quality, the effectiveness of proposed treatment facilities
was predicted. BMP effectiveness data were obtained in the form of effluent water quality for
various BMP types as contained in the ASCE/EPA International BMP Database (Strecker et al,
2001). Relative performance information provided in the Orange County BMP Fact Sheets were
also reviewed for consistency. BMPs for golf courses were selected based on previous
experience of GeoSyntec Consultants and the Arroyo Trabuco Golf Course WQMP (Psomas,
2003). Loads were estimated by combining the flows provided by SWMM with the effluent
water quality data.

The preferred form of data used to address water quality are flow composite storm event
samples, which are measures of the average water quality during the event. To obtain such data
usually requires automatic samplers that collect data at a frequency that is proportionate to flow
rate. The pollutants for which there are sufficient flow composite sampling data are: total
suspended solids, nutrients, and trace metals.

The other pollutants of concern - pathogens, pesticides, hydrocarbons, and trash and debris, are
not amenable to this type of sampling either because of short holding times (e.g., pathogens),
difficulties in obtaining a representative sample (e.g., hydrocarbons), low detection levels (e.g.,
pesticides), or cost. These pollutants were addressed qualitatively using literature information
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and best professional judgment due to the lack of statistically reliable monitoring data for these
pollutants. Site specific monitoring data collected by Wildermuth Environmental within the
Project area were also used to qualitatively address certain pollutants, especially pesticides.

Dry Weather Flows

The wet weather water quality analysis focuses on the changes in water quality during storm
events. However, water quality effects during dry weather conditions also are important,
especially given that much of the dry weather flows in this region are of anthropogenic origin.

Dry weather flows are typically low in sediment because the flow rates are relatively low and
coarse suspended sediment tends to settle out or are filtered out by vegetation. As a
consequence, pollutants that tend to be associated with suspended solids (e.g., phosphorus, some
trace metals, and some pesticides) are typically found in very low concentrations in dry weather
flows. The focus of the dry weather analysis is therefore on constituents that tend to be
dissolved, e.g., nitrate, or constituents that are as small as to be effectively transported, e.g.,
bacteria and some organophosphate pesticides. The analysis conducted for dry weather flows
was further simplified because most post-development dry weather flows will be infiltrated in
the FD/WQ basins, or subsequent downstream facilities prior to any discharge downstream.

3.5.2 Groundwater Quality

Groundwater quality will be protected from potential impacts through the implementation of the
restrictions on the use of infiltration BMPs outlined in the DAMP. The DAMP restrictions
include the following:

e Landscape drainage features will be designed so that they promote infiltration of runoff,
but do not inject runoff so that it bypasses the natural processes of filtering and
transformation that occur in the soil.

e Reasonable steps will be taken to prevent the illegal discharge of wastes to the drainage
system.

e Infiltration basins will not collect drainage from, or be located near, work areas where
wash water or liquid wastes will be generated or where hazardous chemicals are stored.

¢ Infiltration basins will be clearly marked with “no dumping” signs and will be inspected
regularly.

e Source Control BMPs will be implemented at a level appropriate to protect groundwater
quality (see WQMP Section 4.1.3).

e All runoff will be pretreated in a FD/WQ basin before it enters an infiltration basin.
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3.6

The vertical distance from the base of all infiltration basins to the seasonal high
groundwater mark will be at least 10 feet.

The soil through which infiltration is to occur has physical and chemical characteristics
(such as appropriate cation exchange capacity, organic content, clay content, and
infiltration rate) that are adequate for proper infiltration durations and treatment of urban
runoff for the protection of groundwater beneficial uses.

Stand alone infiltration BMPs will not be used directly for areas of industrial or light
industrial activity; areas subject to high vehicular traffic; automotive repair shops; car
washes; fleet or RV storage areas (bus, truck, etc.); nurseries; and other high threat to
water quality land uses and activities as designated in the Orange County Local
Implementation Plan. Drainage from these areas will be combined with runoff from
residential and open space areas prior to receiving treatment and infiltrating in a
combined control system facility.

The horizontal distance between the base of any infiltration basin and any water supply
wells will be 100 feet or as determined on an individual, site-specific basis by the County
of Orange.

SPATIAL SCALES OF ANALYSIS

The various analyses described above were applied at one or more of the following spatial scales.

Development planning area scale
Catchment scale
Sub-basin scale

Watershed Scale

The development planning area is the area affected by development, and is the area which causes
the major changes in surface water hydrology and water quality. The flow duration analysis and
selection and design of the BMPs were conducted at this scale. Sizing BMPs for the other scales
would have led to much larger flow control and water quality facilities.

Each of the sub-basins was divided into catchments for the hydrologic and water quality
modeling. This sub-aggregation is necessary to take into account the variability in soils,
vegetation, topography, and land use in the modeling. The water quality modeling and water
balance were conducted at this scale, but the results were aggregated and are presented primarily
on the sub-basin scale.
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The sub-basin scale is the basic planning scale that has been used in the various resource studies
conducted to date, and has been used for the WQMP development and impact assessment. This
scale allows for analysis of the potential impacts of the proposed land uses on the hydrology and
water quality of the tributaries to San Juan Creek and San Mateo Creek within the boundary of
the proposed alternatives. The WQMP strives to protect and enhance the designated beneficial
uses which are provided in these tributaries.

The watershed scale encompasses various sub-basins and includes portions of two watersheds -
the San Juan Creek watershed and the San Mateo Creek watershed. Impacts at this scale may
include other factors beyond the proposed alternatives (e.g., the effects of major transportation
corridors) and are addressed in the cumulative impact analysis in Chapter 8. Impacts to San Juan
Creek and San Mateo Creek are assessed as cumulative impacts.
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Figure 3-6
Combined Flow and Water Quality Control System — Plan
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