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EXECUTIVE SUMMARY

Federd, State, and loca agencies, in cooperation with locd landowners are currently
engaged in a comprehensive land use and natura resource planning process for the San Juan Creek
and western San Mateo Creek watersheds and other adjacent areas located within southern Orange
County. This comprehensive planning process includes preparation of a Specid Area Management
Pan/Magter Streambed Alteration Agreement (SAMP/MSAA), a Naurd Communities
Consarvation Plan/Habitat Conservation Ran (NCCP/HCP), a Comprehensive Point and Norpoint
Source (NPS) Pollution Control Program, and a locd entitlement process involving amendments to
the County of Orange Generd Plan and Zoning Ordinance. This comprehensive planning process is
intended to coordinate protection of riparian systems and upland habitats, and enable them to be
managed over the long-term as part of a Sngle integrated implementation program.

Numerous technica studies and surveys have been conducted during the past severd years
to support this comprehensive planning effort. Significant data has been gathered by the Corps of
Engineers, Department of Fish and Game and the U.S. Fish and Wildlife Service in support of the
SAMP/MSAA and NCCP/HCP processes, respectively. The Corps of Engineers has conducted a
landscape scae ddinegtion and functiona assessment of the sireams and riparian zones within the
sudy area. The Corps studies have identified and mapped the extent of potential Corps (and
Depatment of Fish and Game) jurisdiction and ranked the dreams in tems of their overdl
hydrologic, biologic, and biogeochemicad integrity. The Corps assessed integrity by dividing the
riparian ecosystems into assessment units or “riparian reaches’ and assessing each riparian reach
udng a suite of indicators of ecosystem integrity. Studies conducted for the NCCP/HCP program
have mapped the generd vegetation communities in the study area and identified areas occupied by
sengtive species.

This report summarizes the results of a series of technica basdine studies conducted by
Philip Williams and Associates (PWA), Baance Hydrologics (BH), and PCR Services Corporation
(PCR) over the past two years. The studies summarized in this report andyze the physica processes
and the undelying geomorphology that contribute to the ecologic conditions of the riparian
resources in the sudy area.  This report provides indght into the dynamics of the riparian
ecosystems and is intended to supplement and complement the information gathered by the
landscape scale ddinestion and functiona assessments completed by the Corps of Engineers for the
SAMPMSAA. The report will dso supplement the sendtive species and habitats surveys
conducted by Dudek & Associates for the NCCP/HCP by providing an understanding of distinctive
characteristics and stream systems at a sub-watershed, as well as watershed level. The relationships
between hydrologic and geomorphic processes and habitat/lifecycle requirements of sendtive
gpecies are conddered, but not explicitly addressed in the report, and these relationships will be

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page ES-1



Executive Summary

addressed in detal in a subsequent document focusing on listed aquetic gpecies both within the
sudy area and immediately downstream of the study area.

As indicated above, the focus on this report is on undergtanding the manner in which the
terrains found in the study area affect fundamental processes that dter and shape the sudy area
creek systems and how these terrains respond to different ssorm events. In order to understand how
proposed future changes in land use may result in potentia changes in hydrology, it is essentid to
understand how the rddive influence of terrains, soil hydrogroups and land use type on infiltration
conditions and runoff can vary depending upon sorm event magnitude and also to understand how
sub-watersheds, and portions of sub-watersheds, may respond differently to the same storm event.
In this way, the Baseline Report andytical gpproaches are intended to complement the WES studies,
so that, taken together, the WES analyses and the methodologies presented in the basdline Report
provide a multi-dimendona bass for assessng exising hydrologic and geomorphic conditions
throughout the study area, differences in the way different terrains respond to the same hydrologic
events, and the effects of proposed changes in land use on hydrologic functions and vaues a a
variety of geographic scaes.

The andyses summarized in this report address physicd processes and conditions a the
watershed and sub-basin scdes because this scde of andyss encompasses naturd hydrologic,
terrains and vegetation features that shape the specific creeks in the study area The use of the
watershed and sub-basin helps create an andytic framework within natural processes can be better
understood. Data in this report include direct measurements of processes such as stream network
and runoff analyses that can be used to complement the indirect reach indicators selected by WES as
part of their functional assessment. It should be understood by the reader that the use of sub-basin as
a geogragphic unit of andyss does not result in the averaging of characteristics across digtinctly
different portions of a sub-basin. Instead, the use of the sub-basin as the geographic unit of andyss
helps provide a scde of assessment that encompasses the distinctive naturd hydrologic, terrains and
vegetation features within a particular sub-basin that often result in quite different responses to sorm
events under existing conditions and different responses o future proposed changesin land use.

Thus, the purposes of this report are to: (1) characterize the basdline hydrologic and
geomorphic conditions and processes within the study area; (2) identify development and resource
management opportunities and cordraints associated with hydrologic and geomorphic processes
and ecologic conditions a the watershed/landscape scale; and (3) identify key consderations for
assessng the potentid impacts (incduding secondary and cumulative impacts) of various
development dternatives on hydrologic and geomorphic processes and ecologic conditions. The
emphasis throughout this report is to identify and evauate opportunities at this broader scae which
are usudly not effectively addressed when planning occurs only at the individua project scae. To
achieve these broader purposes, the following analyses were conducted:

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page ES-2



Executive Summary

Geomorphology and Terrains: The exiging and historic land use/land cover, geology, and
soils were investigated, mapped, and categorized. This information was used to develop recharge,
runoff, and sediment generation characterigtics for each sub-basin.

Hydrology: The exiding 2year, 10-year, and 100-year discharges were modeled for each
sub-basin and for the overdl watersheds. This information was used to identify key considerations
relative to the timing and magnitude of flow for each sub-basin.

Sediment Yield and Trangport: Expected sediment yields were estimated based on the
results of the geomorphology and terrains andyss and a variety of past dudies of Southern
Cdlifornia watersheds. Sediment transport rates were modeled on a reach-basis and were integrated
a the sub-basn and watershed scdes.  This informaion was used to identify key sediment
production areas, as well as areas of deposition, scour, and key transport reaches. The effect of
episodic events on stream Stability was dso andyzed.

Waer Qudity: Five exiging water quality data sets were andyzed to assess the potentia
roles that various geomorphic or biologic features of the landscgpe may be playing in the control
and mobilization of key water qudity condituents. In addition, an ongoing water quaity monitoring
program has been initiated to supplement the existing data and provide more detalled basdine
information for the San Juan and western San Mateo watersheds.

Shdlow Groundweter: Areas where shdlow sub-surface water may be important to the
integrity of existing aguetic resources. The results of the geomorphology and terrains and the
hydrology analyses were used to infer genera groundwater flow directions and key recharge aress.
This study did not include detailed modeding of groundwater movement or anadlysis of groundwater

qudity.

The physica processes andyzed are those that strongly influence the conditions of the
riparian ecosystems. As such, the information produced by these sudies will hep provide an
undergtanding of the long-term dynamic cycles that should be conddered during the anadyss of
future land use dternatives.

The report is organized into seven sections:

Section 1 introduces the purposes of the report and provides a framework for the landscape-
scae perspective taken in the technica studies.  Differences between landscape and Site-specific
scaes of analyss are highlighted and the expected uses of the technical studies are discussed.

Section 2 provides information on the general gpproach and assumptions used for each
technical  study. Each technicd <udy used a combination of exiding daa and new
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Executive Summary

modeling/andyds to provide information on existing conditions in the sudy area.  The agpproach
used for each study was adjusted to accommodate the various scaes of anaysis (i.e., Ste specific,
sub-basin, and overdl watershed), but dways included landscape-scae andlyss.

Section 3 contains the results of the watershed-scale andyses and provides a discussion of
the overd| physicd, chemical, and biologica processes for the study area.  The results are organized
by watershed (i.e, San Juan and San Mateo) and by topic (i.e, hydrology, geomorphology,
sediment transport, water quaity, groundwaeter).

Section 4 summarizes the attributes of the watersheds that are most important from a land
use planning perspective. The intent of this Section is to focus the results presented in Section 3 on
those issues that are mogt critica for congderation during the dternatives andyss.

Section 5 contains a discusson of the effect of higtoric and present land uses on the
watersheds. This section emphasizes andyss of areas remaining that are not aready devel oped,
entitled, or dedicated as open space. These remaining undeveloped and uncommitted areas are
owned primarily by Rancho Misson Vigo (RMV) and are being consdered for future land use
changes as part of the County’s General Plan and Zoning amendment process for the RMV property
that is proceeding concurrent with the SAMP/MSAA and NCCP/HCP.

Section 6 provides summaries of the processes occurring in each mgor sub-basn in the
study area and discusses how those processes relate to overal watershed condition. This section
dso identifies mgor opportunities and condraints for each sub-basin that should be considered
during the dternatives andyss.

Section 7 priminarily discusses how the analyses contained in this basdine report may be
used for subsequent phases of the SAMP/MSAA, NCCP/HCP, water quality management planning,
and locd entitlement processes. Examples of how each technica study can be gpplied to each
planning/entitlement process are dso discussed.

This report is intended to provide a cohesve summary of the various basdine technica
dudies. The technical studies that are summarized in the report are attached to this report as stand-
aone technica gppendices.

The modds and information summarized in this document will be used to help formulate
and andyze dternatives, mitigation measures, and management recommendations. During the next
phases of the coordinated planning process, the results of these technica studies will be used to: (1)
andyze the effect of dternative bnd use scenarios on the physicad and biologica processes of the
study ares; (2) develop specific approaches, guiddines, and criteria for project design elements and
BMPs that would contribute to minimizing the effects of land use changes by mantaning the
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Executive Summary

exiding hydrologic, water-quaity, and hydrogeologic functions of the watersheds (3) identify,
where practicable, measures necessary to minimize or mitigate the effects of exiging uses within the
watersheds, and (4) develop specific dements of the aguatic and upland enhancement, restoration
and management programs. In addition, during future phases of the coordinated planning process,
the results of the landscape-scde analyss will be trandated to an area-Specific scae to andyze
impacts and formulate specific development resource management recommendations.
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1.0 INTRODUCTION

1.1 GOALS OBJECTIVES, AND ORGANIZATION OF REPORT

This report summarizes the results of a series of technica basdine studies on the existing
and historic physical processes and conditions in the San Juan Creek watershed and western 18 mi.?
of the San Mateo Creek watershed (upstream and northwest of Camp Pendleton). The technica
dudies summarized in this basdine conditions report were conducted by Philip Williams and
Associates (PWA), Baance Hydrologics (BH), and PCR Services Corporation (PCR), and are
intended to complement studies prepared by the U.S. Army Corps of Engineers on the riparian
gysems in the same dudy area.  Information from studies conducted by Dudek & Associates
(Dudek) has aso been used to identify preliminary biologica congderations.

The studies summarized in this report were conducted in support of the San Juar/San Mateo
Specid Area Management Plan/Magter Streambed Alteration Agreement (SAMPMSAA), Southern
Subregion Naturd Communities Conservation Plan/Habitat Conservation Plan (NCCP/HCP), and
Comprehensive Point and Non-point Source (NPS) Pollution Control Program.  The boundaries of
the study area generdly coincide with those of the San Juan/San Mateo SAMP/MSAA and southern
subregion NCCP/HCP as shown in Fgure 1 on page 2 However, as discussed in Sections 5 and 6,
the discusson of opportunities and congtraints associated with potential changes in future land use
focuses on the 25,000 acres owned by Rancho Mission Vigo that are being considered for future
land use changes.

The approach, methodology, and inter-relationships between the dudies, have been
described in detall in the Work Plan for Hydrology and Geomorphology Studies (PCR, 2000b)
(Work Plan). The specific gods of this Basdline Conditions report are:

1. Characterize the basdline hydrologic and geomorphic conditions and processes of the
watersheds.

2. ldentify development and resource management opportunities and congtraints associated
with hydrologic and geomorphic processes and ecologic conditions. The god is to
provide information that may be used in the analyss of the compatibility of various land
use scenarios with physcd processes and to ensure that proposed development
dternatives provide for protection of mgor wetlands and riparian areas, maintain aquatic
resource functions, and address sendtive species needs in terms of hydrology,
geomorphology, and water quality.
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1.0 Introduction

Figurel Study Area Boundary
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1.0 Introduction

3. ldentify key factors and consderations for assessng and mitigating the potentid impacts
(including secondary and cumulative impacts) of various development dternatives on
hydrologic and geomorphic processes at the watershed and sub-watershed scales.

Recommendations resulting from the technicd studies may include dternative locations or
configurations of proposed future land uses or design features to help protect the integrity of aquatic
resources.

As noted previoudy, this report is intended to complement studies previoudy completed by
the U.S. Army Corps of Engineers for the SAMP (see Section 1.3) and by Dudek & Associates for
the NCCP. This report does not assess biologicad basdline conditions, but does consider known
biological condraints and opportunities.  Smilarly, the reaionship between hydrologic and
geomorphic processes and habitat and/or lifecycle requirements for aquatic species is not addressed
in this report, but will be the focus of a subsequent effort.

Anayss and planning for an gpproximately 25,000-acre area with a variety of terrains and
processes needs to address the particular habitat and hydrologica/geomorphic characteristics of sub-
watersheds within the larger planning region. Accordingly, this report provides information a both
the watershed and sub-basin scaes. The genera gpproach and assumptions used for each analysis
are described in Section 2. A discusson of the overdl physica, and chemica processes and
biologic conditions for the San Juan and San Mateo watersheds in Section 3. Section 4 summarizes
the attributes of the watersheds that are most important from a land use planning perspective.
Section 5 contains a discusson of the effect of higtoric and present land uses on the watersheds and
highlights areas that will be andyzed for potentia future land use changes. Section 6 provides
summaries of the hydrologic and geomorphic processes occurring in each mgor sub-basn in the
study area, describes Fow those processes relate to overall watershed condition, and identifies major
opportunities and congraints for each sub-basin. Findly, Section 7 introduces how the andyss
contained in this basdine report may be used for subsequent phases of the SAMP/MSAA,
NCCP/HCP, water quality, and locd entittement processes. This report is intended to provide a
cohesve summary of the various technicd studies. The complete versons of each technicd study
are provided as technica appendices to this report.

This report supports the first phase of the coordinated SAMP/IMSAA, NCCP/HCP, Water
Qudity, and locd entitlement processes by summarizing the andlyss of basdine conditions. The
second phase of the coordinated planning process will analyze the effect of sverd dterndive land
use scenarios on the physica and biological processes of the watershed®. The second phase will dso
involve development of specific approaches, guidelines, and criteria for project design dements and

1 Theeffect of potential land use changes on hydr ol ogic and geomor phic processes will be assessed in the next phase of

the coordinated planning process. Thisreport isnot intended to address potential impacts or changesin physical
processes, only to summarize baseline conditions.
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1.0 Introduction

Best Management Practices (BMPs) that minimize the effects of land use changes by maintaining
the hydrologic, water-quality, and hydrogeologic functions of the watersheds. Specific dements of
the aguatic and upland restoration and management programs will adso be developed during
subsequent phases of this process.

1.2 LANDSCAPE PERSPECTIVE IN ASSESSMENT AND PLANNING

The SAMP/MSAA and NCCP/HCP programs are proactive planning efforts intended to
achieve a balance between resource protection and economic development. The stated purpose of
the SAMP/MSAA is

"to develop and implement a watershed-wide aquatic resource management plan and
implementation program, which will include preservetion, enhancement, and
retoration of aguatic resources, while dlowing reasonable and responsible
economic activities and development within the watershed-wide study area.”

The primary objective of the NCCP/HCP program is.

"to consarve natural communities and accommodate compatible land use.  The
program seeks to anticipate and prevent the controverses and gridlock caused by
goecies  ligings by focusng on the long-teem dability of wildife and plant
communities and including key interestsin the process.”

The overall goa of the State Nor+point Source Programis:

"to manage NPS pollution, where feasble, a the watershed leve, including pristine
areas and watersheds that contain water bodies on the CWA [Clean Water Act]
section303(d) lit and where locd sewardship and Ste-specific management
practices can be implemented through comprehensve watershed protection or
restoration plans.”

A common theme with dl three of these programs is planning and management at the
landscape or watershed scale.  Watershed scde protection, enhancement, and management of
natura resources requires an underganding of the landscape-scae 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. In addition
to minimizing impacts this large-scale perspective facilitates development of a comprehensive
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1.0 Introduction

preservation, enhancement, and restoration plan that addresses long-term management of naturd
communities, enhancement of water quality, and flood hazard reduction. This planning process is
intended to coordinate protection of riparian wetland systems and upland habitats and enable them
to be managed over the long-term as part of asingle, integrated implementation program.

A dear digtinction must be maintained between the landscape perspective employed in this
report and the site-specific pergpective typicaly used in regulatory analyses. This report does not
provide detailed information on specific locations, rather, it focuses on overdl watershed and sub-
watershed processes by evaduating potentid cumulative effects and working toward Ste-pecific
consderations in the context of the overal watershed processes. This contrasts with the traditiona
goproach of focusng on Ste-gpecific effects and attempting to integrate actions a multiple dtes to
asess cumulative impacts.  The gpproach used in this report (and in subsequent phases of the
coordinated planning process) adlows a more thorough congderation of potentid cumulative impacts
and more effectively ensures that overall physica processes in the watersheds are not degraded as a
result of the cumulative effect of incrementa actions.

This comprehensive planning effort is intended to support applications for sate and federd
regulatory permits and can be used to assg the federd, Sate, and locd regulatory agencies with
their decison-making and permitting authority to protect and enhance upland and aguatic resources
and water qudity. The overal intent is to develop programmatic gpproaches for compliance with
requirements of the Federa Clean Water Act, State Porter Cologne Act, State Fish and Game Code,
and Federal and State Endangered Species Acts, as well as support development of California
Environmenta Quality Act/Nationd Environmentd Policy Act (CEQA/NEPA) documents and the
locd entitlement process (see Section 1.4).

1.3 RELATIONSHIP OF WORK PLAN STUDIESTO WES AND CRRL REPORT

Accomplishment of this landscape-scale, resource-based planning and management program
requires an understanding of the current condition of natura resources and the physical processes
that govern ther long-term viability. The U.S. Army Corps of Engineers (Corps) Cold Regions
Research Laboratory (CRRL) and Waterways Experiment Station (WES) have conducted a
landscape scale ddineation of aguatic resources (Lichvar e d., 2000) and a landscape scde
functiond assessment study (Smith, 2000) to characterize and assess the riparian resources in the
study area.

The studies summarized in this report do not replace any data produced by the WES and
CRRL dudies, rather, these sudies provide supplemental information in topical areas that are not
the focus of the WES and CRRL studies. Together, the two efforts, the WES/CRRL sudies and the
sudies summarized in this report, provide a sat of tools for characterizing the existing conditions in
the study area and for supporting the identification and anayss of SAMPIMSAA dternatives.
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1.0 Introduction

In the context of the future SAMP/MSAA, NCCPHCP, and GP/zoning dternatives
andyses, the results summarized in this report will be used to: (1) help identify areas susceptible or
reslient to development impacts, and (2) hep devdop and andyze land use configuration and
desgn dternatives based on the landscape-scade hydrologic/geomorphologica  condraints and
opportunities.  In turn, it is expected that the WESCRRL study will be used to evauate the
differentid effect of the ternatives on riparian integrity, as stated in the third task of their study:

"The third task is to determine which of severd proposed development aternatives
will result in the leest impact to the overdl integrity of riparian ecosystems in the
watersheds.  This will be accomplished by comparing the basdine ecosystem
integrity scores to scores following a ‘dmulation’ of each development scenario.
The ‘smulations will be based on the changes that can be expected to occur as a
result of each proposed development scenario.”

1.4  EXPECTED USE IN SAMP/MSAA, NCCP/HCP, WATER QUALITY, AND LOCAL
ENTITLEMENT PROCESSES

A god of this report is to provide criticd information in a landscgpe-context to support
regional and programmatic decisons and authorizetions, specificaly permits under Sections 401
and 404 of the Federa Clean Water Act, Section 10(a) of the Federa Endangered Species Act, 1600
et seq. streambed dteration agreements pursuant to the California Fish and Game Code Section, and
NCCP/HCP plans pursuant to 2800 et seg. of the Cdifornia Fish and Game Code. The roles of the
technicd dudies (and the associated products) in state and federal permitting and the loca
entitlement process are explored in the following sections.

1.4.1 Clean Water Act Section 404/SAM P and Section 1600/M SAA

Under the SAMP/IMSAA planning process, the WES/CRRL reports and the technical
gudies summarized in this report will be employed in the Corps 404 "off-site alternatives analysis'
at a watershed leve to provide the andyticd framework for identifying land use, reserve design, and
management/enhancement  dternatives and measures that will reasonably assure the long-term
integrity of the dgnificant aguatic resources within the watershed and of watershed and
subwatershed functions and processes.  Design  recommendations resulting from the tudies
summarized in this report will be used during the "on-site alternatives analysis' to ensure that
impacts to aguatic resources are avoided, minimized, and mitigated to the maximum extent
practicable. The geomorphic terrains andysis will be used to assess potentid impacts on hydrologic
integrity and drainage densty and function and to avoid undesrable changes in recharge, shdlow
groundwater qudity, eroson, and the presence of wetlands. Findly, the output from these studies
will be used in conjunction with the WESCRRL <udies and other information concerning habitat
and species to edablish a regiond protection, restoration, and management plan for aguatic
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1.0 Introduction

resources in the study area, including development of a comprehensve aguatic resource reserve
program. The role of each technica study in the ont and off-gte dternatives andyss is summarized
in Table 1 on page 8.

1.4.2 State and Federal Endangered Species Acts (NCCP and HCP)

The god of the Southern Subregion NCCP/HCP program is to develop a subregiond
conservaion drategy and management program that would provide for the long-term protection and
management of upland and aquatic natural communities and species as part of a sngle, integrated
implementation program. Protection and management of naturd communities, and the associated
sendtive species, requires condderation of the underlying physica processes that support the
targeted naturd communities. A primary god of the technica sudies is to understand the physica
processes of the watersheds and then use that understanding to develop proposed land use and
pecieshabitat management scenarios that accommodate sengitive species needs over the long term.
In particular, the technica studies completed as part of the basdine report will provide information
concerning the physica hydrologic processes that will support the following NCCP/HCP objectives.

1. Formulating an effective habitat reserve design that is cgpable of protecting sgnificant
upland and aguatic natural communities and their associated species.  This includes
providing an understanding of the dgnificance of physicd and hydrologic processes,
providing opportunities for biologicd connectivity between source populations of
gpecies and with other subregions, and facilitating the evauation of dternative locations
for new development;

2. ldentifying upland and aguatic species for regulatory coverage under the State and
Federa Endangered Species Acts (ESAs) and NCCP/HCP,

3. ldentifying and, if necessary, reconciling competing upland and aguatic resource
restoration and adaptive management priorities,

4. Evduating proposed adaptive management measures within the upland and aquatic
natural communities for potentia coordination and integration needs/issues, and

5. ldentifying and evduating funding needs and implementation messures tha will be
needed to support the long-term management of the overdl habitat reserve system.

Species listed at the state or federd levels that are present or potentidly present in the study
area and are dependent upon aguatic resources within the NCCP/HCP subregion include the arroyo
toad, least Bdl's vireo, southwestern willow flycatcher, and San Diego fary shrimp. Other aguatic
gpecies will be evauated for desgnation as "identified" species that would recelve regulatory
coverage based, in part, on the information generated by this report.
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Tablel

Role of Each Technical Project in Completion of Alter natives Analysis

Technical Study

Off-site Alternatives Analysis

On-site Alternatives Analysis

Geomorphic Terrain Analysis

Stream and Watershed

Characterization

Surface Water Hydrol ogy

Shallow Groundwater Analysis

Surface and Groundwater Quality

Sediment Analysis

First Order Stream Function

Shaded Boxes

General constraintsand oppor -
tunities associated with specific
geologic features and soails.

Basic data for other technical
studies/provide an overall view of
the drainage patternsin the study
area.

L andscape-scal e hydrology and flow
characteristics of major streams and
potential changesin hydrology
associated with off-site alternatives.

I nteractions between hydro-
dynamics and chemistry of
groundwater and surface flow/
dynamics of groundwater
dependent wetlands.

Potential pollutant loadings to
receiving waters associated with
biogenic and anthropogenic
sources/intra- and inter-annual
variationsin loadings.

Major source, sinks, and transport
patterns of sediment and effect of
alternatives on sediment yield and
long-term channel stability.

Cumulative effect of development
alternativeson headwater stream
function/str ategiesto compensate
for lost headwater functions.

Runoff characteristics and typical
constituents associated with runoff
from different soil types.

Input to the sediment yield and
transport analysis/design of
stormwater management facilities.

Detailed modeling of runoff from
proposed projectsto design impact
minimization and mitigation
measur es.

Infiltration rates and design featuresto
mitigate the influence of changesin
on-site recharge on water quantity or
quality/estimates of groundwater
storage and detention.

Management M easures (under the
NPS program) and BM Psthat will
ensurethat water quality standards
aremet and sensitive species needs
are addressed.

L oadings from specific land uses and
BMP design features to offset
potential effects of development on
channel stability.

Development of project-specific
mitigation strategies that address the
site-specific contribution of first order
streams to overall basin function.

= output of study primarily used for this portion of the analysis (i.e., off-gteor

on-site alternatives analysis)

Source: PCR Services Corporation, 2000
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1.0 Introduction

Although the NCCP/HCP will not directly address ESA issues for lands outsde the
Southern Subregion boundaries, this report will enable agencies and interested parties to have a
better understanding of the relationship between naturd communities protection and management
within the subregion and downstream areas. Downstream of the NCCP/HCP subregion boundary,
in the lower portions of the San Mateo Creek watershed, aquatic resources support the tidewater
goby, least Bdl's vireo, southwestern willow flycatcher, and potentidly the sedhead. The
geomorphic terrains andysis will be usad to help guide development drategies to avoid and mitigate
indirect impacts to sendtive riparian habitat, such as downcutting, bank eroson, and changes in
channel forming flows. The sediment yidds and trangport andyss will be used to evauae the
potentid for development-related impacts on sendtive species, such as arroyo toad and least Bell's
vireo, as wel as potentia impacts on bgoon sedimentation (which would be an issue of particular
concern with respect to tidewater goby habitat). Andyss of the potentid effects of dternative land
use scenarios on landscape-scae channd form and process will help ensure that habitat integity of
sendtive species is mantained.  Specific impact minimization and mitigation measures will be
developed to ensure that proposed development does not directly or indirectly adversely affect the
ability of streams to support senditive species.

1.4.3 Clean Water Act/NPDES Program/Porter Cologne/NPS Contr ol

The federaly approved State water quaity and NPS programs express a preference for
watershed-scae approaches to control point and NPS pollution. The NPS-control Plan achieves this
god by deding with NPS pollution via 61 Management Measures (MMs).  Management measures
serve as generd guiddines for the control and prevention of polluted runoff and the attainment of
water quality gods. Site-gpecific management practices are then used to achieve the gods of each
management measure. Specificaly, the Plan:

1. Adopts 61 MMs as gods for sx NPS categories (agriculture, forestry, urban aress,
marinas and recregtional boating, hydromodification, and wetlandriparian areas
vegetated treatment systems);

2. Uses a "Three-Tiered Approach” for addressng NPS pollution problems (Tier 1. Sdf-
Determined Implementation of Management Practices [formerly refered to as
"voluntary implementation”]; Tier 22 Regulatory Based Encouragement of Management
Practices; and Tier 3: Effluent Limitations and Enforcement Actions).

3. Expresses a preference for managing NPS pollution on a watershed scae where loca
gewardship and dSte-specific management practices can be implemented through
comprehensive watershed protection or restoration plans.
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The San Diego Regiond Water Quadlity control board has proposed issuance of a new
NPDES permit for discharges of urban runoff in the watersheds of south Orange County (Tentative
Order No. 2001-193). The proposed NPDES permit requires preparation of a Watershed Urban
Runoff Management Plan (W-URMP) that would require al co-permittees to work cooperatively to
assess water quality throughout the watershed and indtitute land-use planning programs to reduce
pollutant runoff to the maximum extent possble. The W-URMP is required , a a minimum to
contain the following: mapping of the watershed, an assessment of the water qudity of al receiving
waters in the watershed, an identification and prioritization of mgor water quality problems in the
watershed, an implementation time schedule of short and long-term recommended activities needed
to address the highest priority water qudity problem, a mechanism to facilitate collaborative
“watershed-based” (i.e., natura resource-based) land use planning, and a short and long-term
monitoring and adaptive management program.

The focus of the technicd dudies summarized in this report on watershed
hydrologic/geomorphic processes is consstent with the watershed emphasis of the NPS and NPDES
programs in that the output from the studies will be used to help locate and design proposed
developments in a manner that minimizes impacts on the beneficid uses of recelving waters. To the
extent feadble, the locations, extent, and configuration of development and open space/habitat
reserve aress designated by the SAMP/MSAA and NCCP/HCP will be designed and managed to
protect mgor streams from the effects of new deveopment. Within development aress, design
features, buffer requirements, and BMPs will be developed to address both point (i.e., National
Pollution Discharge Elimination System) and NPS pollution control issues.  The landscgpe-scale
drategies will be consstent with the Watershed URMP requirements of the NPDES permit, while
the on-site measures will be congstent with recommended Management Measures in the State NPS
Pollution Control Program. The output from the technical studies will be used to help provide the
bass for programmatic water qudity certification pursuant to the State NPS and San Diego
RWQCB programs.

1.4.4 Local Entitlement

Data generated by the technical studies will be used in the design of each new devel opment
area to comply with Orange County design requirements for flood hazard assessment. In particular,
the work products developed through the surface water hydrology analysis, HEC-1 modding, will
be used to anayze the effect of proposed development on large flood events, particularly the 100-
year event. Recommendations for desgn festures and mitigation measures to offset potentia
hydrologic and sediment impacts of proposed land use changes will be developed. This information
may aso be used to supplement the existing data produced as part of the Corps of Engineers San
Juan Creek watershed study. The Corps watershed study is evauating potentia environmenta
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restoration and flood control projects in the watershed that may be implemented in partnership with
the County of Orange?

The contribution of the work plan products to the development of general and specific plans
issummarized in Figure 2 on page 12.

2 The San Juan Creek water shed study is being administered by the Corps Planning Division. Although it covers some

of the same areas asthe SAMP/MSAA, it is focused on identifying specific flood control or restoration projects.
Unlike the SAMP/MSAA, it is not intended to analyze overall watershed processes and provide management
recommendations to maintain the integrity of those processes.
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Figure2 Application of Technical Studiesto Various Scales of Analysis
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2.0 ASSESSMENT APPROACH AND KEY ASSUMPTIONS

The technicd gtudies summarized in this report, evauated information at three spatid scaes.
The landscape scade encompasses the entire watersheds from the headwaters to the coast. The
intermediate scde includes areas within the boundary of RMV; the finet scde addresses the
proposed development or reserve areas (Figure 3 on page 14). The andyses discussed in this report
have been undertaken at the first two gpatid scales and provide the basis for future andysis a the
development or reserve area scde.  As such, this report contains large-scale coarse resolution
information with further refinement at the sub-watershed level.

The landscape-scde andyses contained in this report provide information about the
congraints and opportunities associated with proposed future land use changes in order to support
decisonrmeaking a the sub-watershed and programmatic levels. This report will support the off-gte
dternatives andyss by heping to evduae the generd location, extent, and configuration of
dternative development and reserve aress (i.e, tier one of the dternatives analyss process). As the
andyss and permitting needs progress to the on-dSte leve, the technica information produced will
be refined and gpplied with higher levels of resolution by anadyzing potentid changes in physcd
processes based on specific land use designs.

The methodology used for each of the anadyses was specific to the needs of that technicdl
discipline. In dl cases, exiding data was reviewed and utilized as appropriate and to the maximum
extent possble. Because the andyses are intended to provide a landscape scale perspective,
methods were geared to optimize this scae of andyss. In severd ingtances, the scae of andlyss
favored quditative analyss of processes and patterns over site-specific quantitative evauations. In
some ingtances, order of magnitude estimates were consdered sufficient. In al cases, limitations of
the data are disclosed dong with the results. The following assumptions were used in dl andyses:

1. Approximately 85 percent of the San Mateo creek watershed is outside the study ares;
therefore, assumptions have been made about land uses outside the study area (primarily
on Camp Pendleton) and their influence on overdl watershed integrity.® In contrast, the
magority of the San Juan watershed (downstream of the boundary of the Cleveland
Nationa Forest) was directly andyzed by the studies summarized in this report.

2. Although this report focuses on resources subject to the jurisdiction of either the Corps of
Engineers or the Depatment of Fish and Game, non-jurisdictiond riparian aress, and

3 WESpreviously evaluated the functional integrity of aquatic resources on Camp Pendleton. Thisinformation can be

used during the analysis of the cumulative impacts.
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2.0 Assessment Approach and Key Assumptions

Figure3 Relationship Between Technical Studies
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2.0 Assessment Approach and Key Assumptions

"channd-less' vdleys (swaes) have dso been included in the andyses to the extent that
they contribute to the biologica, hydrologic, or geomorphologic function of the man
dream sysems. The fundamenta unit of analyss for this report is the riparian corridor
(as opposed to jurisdictiond wetlands), with the focus being on the interaction between
upland aress, floodplains, and streams.

The sections bdow summarize the methods used for investigation of specific disciplines.
More detailed information on methodol ogies can be found in the technical appendices.

21 GEOMORPHOLOGY AND TERRAINS

The conditions of aguatic and riparian resources are influenced by land use practices in the
contributing watershed. Upland land uses have the potentia to affect surface and subsurface flow to
wetlands, sediment input to streams and wetlands, and pollutant loading to streams.  Increases or
decreases in overland flow and sediment generation can dter the physical, chemical, and biologica
condition of streams. Changes in chemicd input to streams can affect the ability to meet overdl
water quality standards.  Sengtivity of wetland and riparian resources to changes in upland land use
is determined largdy by the geology, soils, and topography found in the contributing watersheds.
These three factors can collectively be termed "the terrain” of the watershed.

The andyss of geomorphology and terrains in this report involved primarily a descriptive
andysis of the watersheds using existing data on geology, soils, and past and present land uses. In
addition, historic data and aerid photos were reviewed to investigate the effect of both naturd and
anthropogenic land use changes over time. The results of these investigations were used to produce
GIS maps showing the congtraints and opportunities nherent to each terrain type, such as potentia
changes in runoff and recharge associated with development in various subdtrate types. Much of the
information on the hydrologic and geomorphic responses of sandy soils to urbanization was based
on research conducted in the Pgjaro basin in Santa Cruz County by Hecht and Woyshner (1984) and
on Karen Prestegaard's 1978 investigations on the effects of urbanization on the coastd regions of
northern San Diego County.

22 HYDROLOGY

The magnitudes, frequencies, and patterns of surface flow through uplands and within
dream channels are the most determinigtic factor of the integrity and distribution of wetlands and
riparian habitat. Changes in the magnitude or frequency of pesk flows for moderate events (i.e,
2-year), channd-forming events (i.e, 5-year or 10-year return interva), 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 perssts  Increased frequency of high flows (resulting
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from increased runoff) can destabilize channdls and encourage invasion by aggressve non-native
plant species. Changes in baseflow can change the physical and biologica Structure of the stream.

Habitat for sengtive species may aso be affected by changes in the physica, chemicd, or biologica

condition of the stream that results from dteration of surface water hydrology.

Hydrologic impacts associated with urbanization have been observed and described by
severd authors. Findings from past research provide a useful context to interpret current hydrologic
conditions in the San Juan and San Mateo watersheds, as well as foresee potential impacts due to
urbanization. Synthesizing the earlier work of others, Leopold (1968) summarized how increased
impervious surfaces in a watershed results in increased stormflow volume, increased stormflow
pesk discharge, and a reduction in lag time between precipitation and runoff. Egimating the
hydrologic impact on a 1 mi.? watershed, Leopold (1968) estimated that discharge for a given
precipitation event would increase roughly 2.5 times if 50 percent of the watershed was urbanized
and drained by a storm sewer system. James (1965), Anderson (1970), and Rantz (1971) described
how the hydrologic impacts of urbanization are proportiondly greater for more frequent interva
gorm events than larger events where soils saturated beyond ther infiltration cepacity behave
amilarly to impervious surfaces (Graf, 1988). More recently, Wong and Chen (1993), used
computational models to suggest that increases in flood pesks caused by urbanization are due to
increases in impervious areas more than increases in storm sewer networks for basins with variable
dopes. Ferguson (1994) focused on stormwater infiltration as the key to solving urban runoff
problems.

Researchers have aso documented how such changes in hydrologic regime trandate to
geomorphic changes in stream channel form by dtering processes and patterns of sediment erosion,
trangport, and deposition. Wolman (1967) suggested a cycle whereby urbanizing watersheds have
extremely high sediment yields during the congtruction phase when barren dopes are disturbed and
void of vegedion. Following the build-out phase, sediment yields drop to levels beow exiging
conditions as sediment source areas are capped and replaced by urban landscapes. Hammer (1973)
concluded that urbanization and its changes in streamflow regimen generdly result in enlarged
dream channds, with proportiondly greater channe enlargement in Steeper watersheds. More
gpecific to the Orange County setting of the current report, Trimble (1997) reported how sediment
yidlds in the San Diego Creek watershed increased during a period of urbanization. Trimble (1997)
suggested that about two-thirds of this sediment yidd was generated from in-channd sediment
eroson, with about one-third supplied by upland hilldope sources. Recently, Doyle et d. (2000)
used geomorphic assessment techniques (including quantitative measures of shear siress, stream
power, and the recurrence interva of bed-mobilizing discharges) to predict channd dability or
ingability in urbanizing watersheds. A recent compendium of articles published by the Center for
Watershed Protection (Schuder and Holland, 2000) offers a comprehensive review of watershed
impacts of urbanization and techniques to mitigate such impacts. Although watershed science is a
relatively new and emerging discipling, the current basdine report and future planning process for
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the San Juan and San Mateo creek watersheds benefit from these past studies which provide a
framework to understand hydrologic and geomorphic impacts.

2.2.1 Stream Network Analysis

An ealy gep in any watershed andysis is to assess the basic physicad and hydrologic
characteristics of the drainage basins, dso referred to as a stream network analyss. Understanding
the compostion and spatid arangement of channels in the watershed is key to understanding
dreamflow and ecologic conditions. This information aso provides input into the subsequent
hydrologic and geomorphic anayses.

The dream network for the watersheds was ddinegted usng a multiple-threshold method
based upon a digital devation mode (DEM). The created stream network model was \didated
agang field data collected by the WES/CRRL team. The multiple-threshold method is based on the
"erosgon-threshold’ theory (Montgomery and Foufoula-Georgiou, 1994) and predicts the location
where channds begin by combining contributing flow areas and dopes of hillsides into a single
channd-predicting parameter. The direction of flow is cdculated from the DEM using the D8
method, which uses the eight neighboring cells to predict the water flow direction. A single flow
direction is specified for every point in the watershed. This technique was gpplied to the study area
at both 30-meter and 10-meter resolutions. In some aress, this method was insufficient to map the
channels, and a modified gpproach was used. In steep areas, where the erosond threshold theory
does not apply, a straight tributary source area was used to predict channel locations. For areas of
low relief, such as floodplain valeys, mapped channd locations contaned in the Nationa
Hydrogrephy Dataset were input to the DEM data These additiona steps enabled channel
delineations to maitch observed channels in areas where the DEM aone was not sufficient to predict
channds. Findly, the WES/CRRL fidd-mapped channels were included as channd heads, and their
flow paths were traced through the DEM using a caculated flow direction to create complete
channds. In this way, dl of the WES mapped channdls are represented in the resulting stream
delinestion (see Appendix A).

Descriptive datigtics were cadculated for the resulting stream network.  The number, length,
and stream order of channels were calculated for each sub-basin. Drainage density was calculated
for eech basn by dividing tota sream length by the total area of the basn. Additiondly, the
bifurcation ratio was caculated for each sream order by teking the number of channels for a
particular order and dividing by the number of channds of the next highest order. This provides an
outline of the stream network’s naturd Sructure.  Using this informeation, confluence points where
stream orders increase were mapped to highlight important locations in the stream network.
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2.2.2 Rainfall-Runoff Analysis

Hydrologic characterigtics of the watersheds and sub-basins were analyzed using the Corps
HEC-1 flood hydrograph model, as specified by the Orange County Hydrology Manua (OCHM,
1986). To facilitate the use of OCHM methodology, LAPRE-1 was used in combination with
Visud HEC-1. LAPRE-1isaLos Angees Didrict Corps pre-processor for HEC-1, customized for
hydrologic andyss of Southern Cdifornia watersheds. The 24-hour badanced design storm
gpecified in the OCHM was used as precipitation input. A watershed GIS database was crested to
generate and evauate various input parameters to LAPRE-1 and Visud HEC-1, induding sub-basin
area, basn roughness, channd lengths, ared rainfal didributions, and SCS runoff curve numbers.
Input parameters accounted for exising land use and configuration of the drainage network.
Infiltration losses were computed, based on the Natura Resource Conservation Service (NRCS)
runoff curve (RI) method. This method incorporates soil characterigtics, land use, vegetation,
impervious cover, and antecedent moisture conditions to estimate loss rates’. The Rl scde has a
range from Oto 100, where higher numbers indicate lower infiltration rates. Low loss fractions and
maximum loss rates were incorporated into an S-graph unit hydrograph andysis, as specified to
Orange County conditions. The modd parameters were then used to generate the 2-year, 10-year,
and 100-year desgn sorms. Channd routing accounted for dl existing hydraulic structures, and
followed the Muskingum and Muskingum-Cunge methods. These routing techniques were
evauated and compared to the Convex routing method and considered consigtent with the Orange
County recommended method.

It should be noted that while HEC-1 is useful for andyzing ranfal-runoff processes in
watersheds, the program has severd limitations. HEC-1 was desgned to modd singular sorm
runoff events, such as the 24-hour Orange County design storm. It is not possible to accuratdy
mode two or more consecutive sorm events with HEC-1 since the program does not account for
dynamic soil moisure and infiltration processes. Even modding a sangle sorm with two large and
digtinct rainfdl pesks (a “bimodd” storm) is not advissble with HEC-1.> The HEC-1 modd aso
tends to over-estimate flows from smdler events, such as the 2-year sorm especidly in undeveloped
caichments. This occurs because HEC-1 uses a rddively smple approach to andlyze rainfal,
infiltration, and runoff, which does not reflect the true complexities of these processes and SCS

* The land-use, hydrologic soil group, and vegetation mapping used contained cl assification differencesalong thecourty
boundaries. These classification differences affected only a small portion of the study area along the western
Riverside county boundary. The boundary effects do not significantly impact the hydrologic modeling analyssor its
resultsfor two reasons: (@) the classification distinctions across the boundaries are not severe (e.g. difference of one
soil hydrogroup or vegetation mapping as Chaparral vs. Narrow Leaf Chaparral) and (b) the hydrologic soil group,
land-use, and vegetation data are integrated to devel op Runoff Curve Numbersfor theindividual grid cellsof the GIS
database, which are then averaged according to hydrologic sub-basins used for the modeling (see Technical
Appendix A for a more detailed discussion.)

Although HEC-1 does not account for a bimodal storm, it is capable of accurately modeling bimodal runoff patterns
that result from basin configuration, drainage network structure, and routing.
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curve numbers tend to be conservetive in their estimation on runoff. To address this limitation of
HEC-1 for the 2-year event discharges, the OCHM Addendum #1 (1995) was used. In this
addendum, input parameters for soil loss and precipitation conditions are caibrated to regiondly
observed discharge conditions (expected vaue) taken from seven southern Cdifornia watersheds
under various flow conditions. For the 2year flows, these guiddines assume higher infiltration then
the more consarvative “high confidence” gpproach used for the design of flood control facilities,
thereby providing a more redistic discharge basdline that can more accurately depict impacts due to
urbanization. In this way, the current hydrology approach is a hybrid which offers county-accepted
“high confidence’ results for the larger 10-year and 100-year events and 2year “expected vaue’
results, which are more sendtive to environmenta concerns associated with urban-induced
hydrogeomorphic changes within the watersheds.

2.2.3 Dry Season Flow Analysis

The quantity and timing of dry season flows can affect riparian resources. Changes in dry
season flow can dter the plant community compostion of a dream, dter bed-load sediment
transport, and result in increased pollutant mobilization. To rigoroudy evauate low-flow conditions
in a stream, an extended historic record of daily flow conditions is required. To determine whether
such records are available, four stream gauges in the study area were investigated,® and none
contained reliable low-flow records of sufficient duration for agaidicdly vaid andyss.

The historicd role of development in increesing dry season flows is well documented
(Hammer, 1973; Graf, 1975; Hamilton, 1992; Wong, 1993; Trimble, 1997). A trend andyss was
conducted on low-flow data from the urbanized Oso Creek (Crown Valey gauge) basn using the
Indicators of Hydrologic Alteration (IHA) program (Richter et d., 1996). The IHA program
cdculaes summay ddidics to characterize changes in flow regime resulting from changes in
watershed conditions. The andyss of changes in dry-season flows over time for Oso Creek
provides useful ingght into the potentid effects of future land use changes on dry-season flow in the
centra San Juan and western San Mateo watersheds. Potential effects of proposed development on
dry-season flow and design features to minimize these effects will be andyzed during the on-gte
dterndives andyss.

6  Stream gauges investigated were San Juan Creek at La Novia (USGS#11046530), Trabuco Creek at Camino
Capistrano (Orange County #5), Trabuco Creek at Del Obispo (USGS#11047300), and Oso Creek at Crown Valley
Parkway (Orange County #218).
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23  SEDIMENT YIELD AND TRANSPORT

The entranment, trangport, and deposition of sediment in watersheds of coasta southern
Cdlifornia occurs according to a cascading sysem involving upland hilldopes, dluvid stream
channds, estuaries, and the coast. These different geomorphic zones within the cascading system
variably shed, move, or store sediment. As the principal conduit of sediment transport, the stream
channd system dynamicaly responds to changes in hydrologic conditions across the watershed.
Increases or decreases in runoff and sediment delivery to specific reaches can reault in shifts in
erosond and depostiond patterns throughout the drainage network.  Additiondly, changes in
sediment storage functions within the channd create feedbacks which further dter stream geometry
and dope and could further destabilize stream behavior.

Sediment yields were estimated, based on a review of a variety of data sources from
southern Cdlifornia coastd watersheds. The lines of evidence used included more than 12 previous
dudies of sediment discharge and locdly derived sediment rating curves, observed rates of
accumulation in debris basns, reservoirs, and gravel pits, caculated yields based on the Los
Angdes Didrict method (LAD) and the Modified Universal Soil Loss Equation (MUSLE); and
compaisons with adjoining watersheds having smilar sediment-generating influences such as
dope, geology, and soils. These sources generated estimated sediment yields that varied by more
than 25-fold, so recommendations were made as to the most reliable estimates based on review of
the study designs and assumptions used in each study. It should be noted that sediment transport
measurements are often inherently inexact, particularly those measurements made during sorms or
floods. In most cases, it is either not feasible or not worthwhile to obtain additional accuracy. The
data may, however, be vdidated to a level suited to use by goplying multiple estimation techniques
as was done in this sudy. Implied precison in sediment data exceeding two or three significant
figuresis not vaid. We have tried to round computations and present vaues that are not deceptively
precise. Discrepancies of up to 5 or 10 percent may arise from this practice and should not be a
source of concern.

Storm event-based sediment transport rates and yields were estimated on a reach bass for
the studied sub-basins usng SAM, a Corps channel design package’. Required input to SAM
includes average (or effective) hydraulic parameters (discharge rate, flow width, flow depth, energy
grade dope, and veocity) and representative sediment parameters (bed-materid particle gradation,
sediment transport function). Average hydraulic parameters were estimated using an exising HEC-
2 modd generated by Smons, Li & Associates (SLA, 2000), 10 meter DEM data for the watershed
U.S. Geologicd Survey (USGS), and fied data collected by the Waterways Experimentation Station
team (Smith, 2000) and Baance Hydrologics. Results from PWA’s HEC-1 runoff andyds for the

" Bedload transport accounts for a small fraction of the overall sediment movement in the water shed, and isa minor

factor in shaping stream geomor phology.
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2-year, 10-year, and 100-year discharge events, were used as flow input to SAM. Sediment data
from SLA’s and WES's fidldwork were utilized, dong with estimates of sediment ddivery made to
the channels by Balance Hydrologics. A representative channd cross-section was developed for
sdected stream reaches by synthesizing USGS 10-meter digitd devation data with WES channd
observations and HEC-2 cross sections from SLA (1999).

SAM has over 19 sediment transport functions available for caculating transport rates.
Sdecting the gppropriate sediment transport function is a crucid decison of the modeling process.
For this study, two sediment transport functions were sdected, based upon guiddines in the SAM
reference manual and comparisons to previous results by SLA (1999) and Vanoni et d. (1980). The
Laursen-Madden (LM) function was chosen for its suitability for sand and gravel bed streams, ad
the Engdund-Hansen (EH) function wes initidly utilized snce it compared wel with previous
results. The Laursen-Copdand (LC) function was <o initidly sdected because it better represented
larger gravel szes. This was considered more appropriate for places like Bell Canyon. In generd,
the Laursen-Madden function provides the best estimation of sediment transport for the broadest
range of subgrate types and topographies. Therefore, for the Basdine Conditions report, PWA
emphasized results from the Laursen-Madden sediment transport function. A more detaled
explanation of the methodology used in the sediment trangport analysisis given in Appendix A.

Since the mgority of sediment in this region is generated and transported during infrequent
gorm events, the effect of episodic events on overdl channe dability, long-term sediment yields,
erosonal processes, and sediment storage in the watershed was evaluated. This analysis was based
largely on the results of the terrains andysis and agrid photo interpretation. Ranges of coefficients
were generated from the literature that can be gpplied to the sediment yield and transport results to
estimate watershed responses to changes in the frequency or magnitude of episodic events.

24  WATER QUALITY

An understanding of the role played by watershed processes in the generation, transport, and
assmilation of nutrients and pollutants is criticd to informed decison-making that recognizes the
combination of characteristics specific to these watersheds. This is especidly true, given the
diversty of geology, terrains, and land cover within the study area.

The basdine water qudity andyss condged of review, summay, and andyss of five
substantial water qudity data sets that have been collected within the study ares, including data
collected by the Orange County Public Facilities and Resources Department (Orange County
PFRD). The water quality data collected by others was augmented by a series of fidd surveys
within the dudy area sub-basins in order to assess the potentia roles that various geomorphic and
biologicd features may be playing in contralling the mobilization and cycling of key nutrients and
condituents of concern such as nitrogen, phosphorus metds, and sediment. Hidtorical aerid
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photography was used to put this present-day view of the sub-basins in a context more appropriate
to the tempora scale that operates in these highly episodic watersheds. Comparison of the sub-basin
characteridics will be used during the dternative andyss to identify the opportunities and
condraints that will mogt directly influence land use planning, permitting processes, and the
sdection and design of festures intended to maintain or enhance water qudity.

The informaion summarized in this basdine conditions report will be augmented by
ongoing monitoring of surface water quality. Eleven monitoring Stations have been st up for
collection of organic and inorganic water quality condituents. Grab samples will be taken during
gorm events at the beginning of the wet season (idedlly during the “firgt flush” event), in the middle
of the wet season, a the end of the season, and twice during the dry season. In addition, continuous
andyss (via dataoggers) will occur a four gations. This information will be used to monitor inter-
and intra-annual trends and to help detect changes in basic water chemistry such as temperature, pH,
and EC (i.e, specific conductance) associated with natura and anthropogenic changes in the
watershed.  Sediment samples will be anadlyzed a target locations to determine the contribution of
sediment to surface water quality. The results of the ongoing water qudity monitoring will be the
subject of afuture separate report.

25 GROUNDWATER

The didribution and condition of agquatic resources is affected by the depth, hydrodynamics,
and chemigry of the shdlow groundwater (i.e, groundwater that is within the root zone a least
seasondly or in the case of mature vegetaion, semi-annualy). Riparian species, such as willows
and cottonwoods, are generdly redtricted to dluvid soils with shdlow groundwater. On coarse
subgtrates in dry regions, early establishment and growth to Populus spp. (i.e., cottonwoods) may
require water tables within 3 to 6 feet (1 to 2 m) of the surface (Scott et a., 1999). However,
Populus species have been observed to become established up to 8.5 feet (2.6 m) above the annual
low water level (Shafroth et a., 1998; Busch and Smith, 1995). Mature riparian tree species are
typicaly found in settings where the depth to the water table is less than 11.5 feet (3.5 m), but
Populus spp. have been observed a sites where depth to the water table is 23 to 30 feet (7 to 9 m)
(Scott et a., 1999). Changes in ether overdl depth or duration with which groundwater persists at a
certain depth can result in desiccation, narrowing of the riparian zone, or changes in wetland and
riparian plant communities. Mount (1995) reported that lowering of groundwater beyond 12 feet
(37 m) asxociaed with a mining-induced channd incison dong Cache Creek in Northern
Cdifornia resulted in pervasve mortdity of dreamdgde riparian hebitat. Smilaly, Smith & 4d.
(1998) reported that cover of phreatophytic shrubs along the Colorado River decreased significantly
when groundwater levels drop beow 164 feet (5 m). Changes in the sdinity or pH of shadlow
groundwater may adso adversdly affect wetlands or may result in trangtions to different community
types (eg., trangtion from dkdi marsh to freshwater marsh or visa versd). For example, Smith et
a. (1998) reported that increases in soil eectroconductivity aong the Colorado River resulted in
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mortdity of willow and cottonwood species and colonization by more sdt tolerant species, such as
Tamarix and Tessaria. Sope and seep wetlands and riverine dkdi marshes are particularly
dependent on perennial or near-perennid sources of shallow groundwater which are strongly
affected by the nature of subsurface geology. Findly base flows are affected by subsurface water
depth in the contributing watershed.

Information on subsurface hydrodynamics in the San Juan and San Mateo watersheds is
garse, and extensve modeling of groundwater movement is a long, complex, and costly endeavor
and therefore is beyond the scope o this study. Consequently, groundwater flow directions and the
locations of key recharge areas were inferred from: (&) the results of the terrains anayss, the
hydrogeologic conditions, the surface hydrology modding, and the water qudity andyds, ad
(b) exiging well data and bore logs, earlier technica reports on groundwater conditions in the
watershed, detalled investigations from the 1960s by the Cdifornia Department of Water Resources
and locd water didricts, and portions of the San Diegp RWQCB Basn Pan. Functiond
relationships between groundwater and aguatic habitats in the study area were andyzed in light of
the inferred rdationships. In this report, the discusson of groundwater recharge, movement, and
discharge has been integrated with discussons of terrains and surface hydrology, except in instances
where groundwater is a significant component of the overdl hydrology in a sub-basin (e.g., Cafiada
Chiquita).

The informaion summarized in this basdine conditions report will be augmented by
ongoing monitoring of groundwater qudity. Groundwater sampling will consst of two grab
samples from each of four monitoring wells. One sample will be taken during the wet season, the
other during the dry season. Samples will be tested for:  sinity and maor ions, dissolved metas,
organics, organophosphates, and carbomate pedticides. In addition, as groundwater data from the
TCA and Camp Pendleton become available our understanding of groundwater hydrodynamics in
the sudy area will increase. The reaults of the ongoing groundwater qudity monitoring will be the
subject of separate future report.

26  RIPARIAN AND WETLAND HABITATS

Numerous biologicd studies with varying focuses have been conducted in the study area
Work completed for the NCCP/HCP process has mapped habitats and sendtive species locations.
The WES/CRRL invedtigations resulted in mapping of riparian habitats and andyds of the
functiond integrity of those habitats. Studies conducted by PCR mapped and andyzed the
condition of dope wetlands and vernad pool wetlands. The hydrologic and geomorphic processes
necessary to support key sensitive species will be addressed in a subsequent report.

This report does not atempt to summarize dl the results of the numerous biologica
investigations that have been conducted in the study area.  Instead, the mgor biologica attributes of
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the watersheds and the sub-basins are summarized and key considerations are provided for andyss
of dterndive land use scenarios. More detailled information can be found in the WES/CRRL
reports, dope wetland and vernal pool reports (PCR) and the NCCP database (Dudek & Associates).
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3.0 OVERVIEW OF SAN JUAN AND SAN MATEO CREEK WATERSHEDS

31 PHYSICAL SETTING

3.1.1 San Juan Creek Watershed

The San Juan Creek watershed is located in southern Orange County, Cdifornia.  The
watershed encompasses a drainage area of approximately 176 mi. and extends from the Cleveland
Nationd Forest in the Santa Ana Mountains to the Pacific Ocean a Doheny State Beach near Dana
Point Harbor. The upstream tributaries of the watershed flow out of steep canyons and widen into
sved dluvid floodplains. The mgor sreams in the watershed include San Juan Creek, Bel
Canyon Creek, Cafada Chiquita, Cafiada Gobernadora, Verdugo Canyon Creek, Oso Creek,
Trabuco Creek, and Lucas Canyon Creek. Elevations range from over 5,800 feet above sea leve at
Santiago Peak to sealeve at the mouth of San Juan Creek (Corps, 1999).

The San Juan Creek watershed is bounded on the north by the San Diego, Aliso Creek, and
SAt 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.

3.1.2 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 Riversde 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 Elsnore watershed. San Mateo Creek flows
22 miles from its headwaters in the Cleveland National Forest to the ocean just south of the City of
San Clemente.  The totd watershed is approximaidy 139 mi.> and lies mogly in currently
undeveloped areas of the Cleveland Nationa Forest, the northern portion of Marine Corps Base
Camp Pendleton (MCBCP), and ranch lands in southern Orange County (Lang et a., 1998). Major
(named) streams in the watershed include Crigtianitos Creek, Gabino Creek, La Paz Creek, Tdega
Creek, Cold Spring Creek, and Devil Canyon Creek. The study area includes only the portion of the
San Mateo Creek drainage within Orange County (gpproximately 17 percent of the watershed).
Elevations range from approximately 3,340 feet above sea levd in the mountains of the Cleveland
Nationa Forest to sealeve at the mouth of San Mateo Creek.
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3.0 Overview of San Juan and San Mateo Creek Watersheds

3.2 GEOMORPHIC SETTING

3.2.1 Regional Geology

The San Juan and San Mateo Creek watersheds are located on the western dopes of the
Santa Ana Mountains, which are part of the Peninsular Ranges that extend from the tip of Bga
Cdifornia northward to the Pados Verdes peninsula and Santa Catdina Idand. The geology of the
region is complex and has been dominated by aternating periods of depresson and uplift, mass
wadting, and sediment depostion (Figure 4 on page 27). Within the watersheds, the Santa Ana
Mountains are composed of igneous, metavolcanic, and metasedimentary rocks of Jurassic age and
younger. The exposed rocks in the mountainous aress are dightly metamorphosed volcanics, which
have been intruded by granitic rocks of Cretaceous age, principdly granites, gabbros, and tonalites.
Overlying these rocks are severd thousand dtratigraphic feet of younger sandstones, sltstones, and
conglomerates of upper Cretaceous age, composed largely of materid eroded from the older igneous
and metavolcanic rocks now underlying the Santa Ana Mountains.

Younger sedimentary rocks comprise the bedrock between the Santa Ana Mountains, their
foothills, and the Pacific Ocean. Mot of the SAMPIMSAA area is underlain by these marine and
non-marine sandstones, limestones, dltsones, mudstones, shdes, and conglomerates, many of
which wegather, erode, and/or hold groundwater in characterisic ways. Overlying them ae
Quaternary stream terrace deposits and Holocene stream channd deposits.

During the past two million years or longer, a least three processes that fundamentally affect
sructure and process adong the mgor stream channels have affected the two watersheds:

1. Continuing uplift, typicaly 400 feet or more, which has left a least four mgor stream
terrace levels dong the mgor streams.

2. Downcutting of the main canyons to sea leves, which have fluctuated widdy during the
globd glaciations® The flat valey floors were deposited as sea leve rose, leaving oftent
sharp dope bresks at the base of the exiding hillades and tributary valeys. These
materias are geologicaly young, soft, and prone to incison under certain conditions.

3. Sails formed under climates both warmer/colder and drier/wetter than at present, which
led to development of hardpans that have been eroded to form mesas. These hardpan
mesas have minimal infiltration and presently channel flowsinto headwater sreams.

8 Asrecently as 18,000 years ago, sea level was about 380 feet lower, and the shoreline was several miles further west

than at present. San Juan, Chiquita, Gobernadora, San Mateo, and Cristianitos Creeks (among others) flowed in
valleys 60 to 120 feet lower than at present.
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Figure4 Surficial Geology of Study Areas
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3.0 Overview of San Juan and San Mateo Creek Watersheds

322 Terans

Terrain designations are largely based on soils, geology and topography, as these provide
many of the fundamental factors that influence the hydrology and geomorphology characterigtic of
each terrain. Bedrock is the raw materid from which soils are wegthered, and, as such, it determines
the sze and types of paticles tha will comprise the soil. The resgance of different kinds of
bedrock to wesathering and eroson aso controls the topography of the landscape within a given
terrain and, therefore, influences the hydrology of the watersheds and morphology of the drainage
networks.  Watershed hydrology is aso drongly influenced by the climatic patterns typica of
Southern Cdifornia. Climatic factors are discussed in more detail in Section 3.3.1.

There are three mgor geomorphic terrains found within the San Juan Creek and San Mateo
Creek watersheds. (a) sandy and slty-sandy; (b) clayey; and (¢) crystdline. These terrains are
manifested primarily as roughly north-south oriented bands of different soil types’ (see Figure 5 on
page 29). 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 typicd of the clayey terrain include the Alo and Bosanko
clays on upland dopes and the Sorrento and Mocho loams in floodplain areas. In contrast, the
middle portion of the San Juan badn, (i.e, Caflada Chiquita, Bell Canyon, and the middle reaches of
San Juan Creek) is a region characterized by dlty-sandy subgtrate that features the Cieneba,
Anahem, and Soper loams on the hilldopes and the Metiz and San Emigdio loams on the
floodplains. The upstream portions 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
"cryddling' terran because the bedrock underlying this mountainous region is composed of
igneous and metamorphic rocks. Here, dopes are covered by the Friant, Exchequer, and Cieneba
soils, while stream valeys contain deposits of rock and cobbley sand. The upland dopes east of
both Chiquita and Gobernadora Canyons are unique in tha they contain somewhat of a hybrid
terrain.  Although underlain by deep sandy subsrates, these areas are locally overlain by between 2
and 6 feet of exhumed hardpan.

3.2.2.1 Runoff Patterns of Specific Terrains

Runoff patterns typical of each terrain are affected by basin dope, configuration of the
drainage network, land usefvegetation, and, perhaps, most importantly the underlying terrain type.
Although dl three terrains exhibit fairly rapid runoff, undisturbed sandy dopes contribute less runoff
than clayey ones because it is easer for water to infiltrate into the coarser substrate.  Runoff in

®  Thedifferent bands of terrain types should be considered as general trends; not every streamis comprised of a single

terrain, and inclusions of other soil types occur within each terrain.
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Figure5 L andscape Scale Terrains and Shallow Substrate Erodibility
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3.0 Overview of San Juan and San Mateo Creek Watersheds

cyddline terrans tends to be rgpid and is highly influenced by the presence and densty of
coverage of impervious areas of rock outcrop that typify the terrain.  As a result, the volume of
runoff generated by the same amount and intendty of rainfdl in a sandy watershed is generdly
lower than that generated in a clayey or cryddline watershed. When comparing clayey and
cryddline terrains, the former seds and becomes impervious upon saturation, while the latter alows
for some infiltration through shdlow sands that overlay bedrock. Therefore, runoff in clayey
terrains is generdly more rapid than in crygdline terrains, not withstanding Ste-specific differences
such as dope and land cover/vegetation.

Expected runoff patterns based on terrains should be distinguished from estimated runoff
potential based on soil hydrogroups (see Section 3.4.1.2). Although both provide vdid, and
typicaly congruent information, the effect of terrains predominates a low to moderate return
interva events (i.e, 2, 5, and 10 year events), while the effect of soil hydrogroups predominate at
larger return-interva events (e.g., 25, 50, and 100 year events).

During low to moderate sorm events terrains influence the likdihood and extent of channel
migration, avulson, or incison. However, during extreme sorm events, the influence of terrains is
minima and runoff is more strongly influenced by soil hydrogroup. For example, a Type C sail in a
sandy terrain would produce less runoff during a 5year event than a Type C soil in a clayey terran.
However, during a larger sorm event, runoff from both terrains would be comparable (assuming
smilar vegetaion, dope, and land use).

3.2.2.2 Channel Characteristics of Specific Terrains

Sandy and slt-sandy terrains are generdly able to infiltrate larger volumes of water than are
clayey and cyddline terrans. As a result:  (a) sandy terrains play a vitd role in groundwater
recharge; (b) undisturbed sandy terrains are typified by lower runoff rates than clayey or crysdline
terrains, (c) stream valleys in undisturbed sandy terrains tend to have wide floodplains and are often
channd-less, (d) flows tend to perdst longer after sorms or further into the summer within sandy
watersheds, and (€) there is a grester contrast between runoff conditions in undeveloped and
urbanized watersheds in sandy terrains than in clayey or crysaline terrains,

Cryddline terrains are typified by narrow, wdl-defined stream valeys nestled between
seep mountainous dopes.  Unlike sandy dreams that are susceptible to incison, streams in
cyddline areas often flow over bedrock and have stable grades. The topography, soils, and
hydrography of the crystdline geomorphic terrain are dl inherently controlled and influenced by the
underlying bedrock.

In Southern Cdifornia Clayey terrans are dso typified by more gentle topography than
sandy or crysdline areas. Ridges tend to be lower and broader because the underlying bedrock is
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3.0 Overview of San Juan and San Mateo Creek Watersheds

often more easlly eroded. Clayey terrains dso feature streams with fairly well-defined channels that
have evolved to handle the higher runoff rates associated with clayey dopes. Clayey terrains are
generdly less susceptible to many of the environmental problems that plague sandier soils (such as
enhanced sediment loading, incision, and headcutting).

Of the three terrains present in the San Juan Creek watershed, streams in sandy terrains are
the most vulnerable to channd incison or channd widening associated with land use changes. The
two main risks associated with development within sandy terrains are dramaticaly increased pesk
discharge and channd incison accompanied by headward eroson. To a certain extent, the two are
inherently linked, and both result from the unique eroson and runoff properties of sandy
watersheds.  Studies have shown that urbanization in sandy watersheds can result in a
proportionately greater increase in storm pesks and associated dteration of downsiream channel
morphology than in more clayey watersheds® (Figure 5 on page 29). Sandy terrains are often
typified (under undisturbed conditions) by the presence of poorly defined channels aong grassy,
vegetated valley floors. Increased flood pesks due to urbanization can not only cause channd
incigon dong grassy swaes, but channd incison itsdf further serves to increase flood peaks
through enhanced conveyance. The reault is an amplified cycle of eroson and downcutting thet
destroys floodplain interaction, increases sediment yields and the tendency for flooding downstream,
and ggnificantly dters habitat.

3.3 HISTORIC CONTEXT

Physcd and biologicad conditions in the watersheds have been affected over time by both
naturd and anthropogenic forces. Early historica accounts of lower San Juan Creek suggest near-
perennid flow, with a freshwater lagoon near the mouth and a “green vdley full of willows, dders
and live oak, and other trees not known to us’ (c.f., Friar Crespi in 1769). Natura events that have
helped shaped the current conditions in the watershed include wet and dry cycles, flooding and fires.
Anthropogenic effects include changes in patterns of water use, urban development, mining,
grazing, and agriculture. The spatid and tempora effect of key hitorica events is based on not
only the scae of the event, but the timing reative to other events. Investigating these patterns can
be vauable for understanding naturad processes and for long-range planning of future land use
changes.

10" Differencesin the susceptibility of streamsin the three terrainsto increased runoff are most pronounced for moderate
runoff events (e.g. 10 to 25 year events). During extreme runoff events, streamsin all threeterrainsaresusceptibleto
channel incision and headcutting.
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3.0 Overview of San Juan and San Mateo Creek Watersheds

3.3.1 Natural Processes

The geology, topography, and climate of the coasta watersheds of Southern Caifornia make
them unique among the watersheds in the United States. The Transverse and Peninsular Ranges are
intensaly sheared and steep due to ongoing uplift and tectonic activity. In addition, these ranges are
located close to the coadt, resulting in steeper, shorter watersheds than those found in most other
portions of the country.

The Mediterranean climate in Southern Cdifornia is characterized by brief, intense sorms
between November and March. It is not unusua for a mgority of the annua precipitation to fal
during a few storms in close proximity to each other. The higher eevation portions of the watershed
(typicdly the headwater areas) typicdly receive sgnificantly greater precipitation, due to orographic
effects. In addition, rainfal patterns are subject to extreme variations from year to year and longer
term wet and dry cycles. The combination of steep, short watersheds, brief intense storms, and
extreme tempord variability in ranfdl result in “flashy” sysems where sream discharge can vary
by severd orders of magnitude over very short periods of time.

3.3.1.1 Wet and Dry Cycles

Wet and dry cycles, typicdly lasting up to 15 to 20 years, are characterigtic of southern
Cdifornia. The region presently appears to be emerging from a wetter-than-norma ¢ycle of years
beginning in 1993. Previoudy, five consecutive years of sub-normd rainfal and runoff occurred in
1987 through 1991.

Prior droughts of recent note include the brief, “hard” droughts of 1976 to 1977 and 1946 to
1951. Previous notable wet periods of the recent past were observed in 1937 to 1944 and 1978 to
1983. An unusudly protracted sequence of generdly dry years began in 1945 and continued
through 1977.** During this period, rainfdl was approximately 25 percent below the average for the
prior 70 years (Reichard, 1979; Lang et da., 1998). Both recharge and (especidly) sediment
trangport were diminished to even greater degrees.  Although wet years did occur during this period,
dry conditions were sufficiently persstent to lower groundwater levels and contract the extent of
riparian corridors. In many aress, landdide activity was much less than during strings of wet years.
Throughout Chiquita and Gobernadora canyons, many of the channd segments that may have cut
across debris aprons formed by the 1938 floods and subsequent wet years may have re-filled during
this period. At a broader regiond scale, the 33 years of beow-average rainfal, recharge, and
sediment entrainment coincided with the post-war period of especidly intendve hydrologic data
callection, resulting in underestimates of hydrologic activity. Mog of the hydrologic design studies

1 1nman and Jenkins have classified the time period between 1948 and 1977 asarelatively dry cycle and the period of
October 1977 to the present as a relatively wet cycle.
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performed in southern Orange County were based on data collected between the years of 1960
through 1985, when rainfal, recharge, and sediment yidds were bdow longer-term norms.
Therefore, they may not account for variations in flow and sediment associated with long-term
climate trends.

3.3.2 Floods

Mgor floods are a necessary component of riparian ecosystems in that they serve to
re-esablish (“reset”) the plant communities by scouring older vegetation, establishing new aress of
bare subgtrate, and facilitating dispersd of disturbance-adapted riparian plant species. Furthermore,
magor floods dter the location, continuity, and supply of sediment and large organic matter to the
channd networks.

Magjor, flood-rdated disturbance of the channel and riparian syssems may be expected with
mean recurrences of 10 to 20 years. Large floods occurred in coasta southern Cdlifornia in 1907,
1916, 1937, 1938, 1969, 1978, 1983, 1993, 1995, and 1998. Historical accounts of the 1916 flood
indicate tha San Juan Creek extended fully across the valey downdream from the misson and
what is now Highway 5 (Corps, 1999). Pesk runoff values were estimated to be in the range of 104
to 151 (cfs/mi.?) for Aliso, Trabuco, San Juan, and San Onofre Creeks, and 234 cfs/mi.? for Laguna
Creek a Laguna Beach in a more clay-rich watershed.> No data are available for ether flood from
San Mateo Creek or its mgjor tributaries. The February 1969 peak flows were long-duration events,
which eventualy generated pesk flows of 22,400 cfs at the La Novia gauging station in San Juan
Capidtrano, the highest reported prior to generd urbanization in the watershed. The January and
March 1995 events led to pesks of 15,200 cfs and 25,600 cfs, respectively, the latter being the
largest flow recorded on San Juan Creek. Five distinct mgor crests were observed in February
1998, with a peak flow of 17,000 cfs.

3.3.3 Watershed Scale Fires

Nearly al portions of the two watersheds have been subject to watershed-scae fires from
one to three times (and in limited aress, four or five times) during the past century (Fife, 1979;
Stephenson and Calcarone, 1999) (Hgure 6 on page 34 shows the recent fire history for Orange
County). The primary hydrologic effects of the fires are sharp increases in sediment yields and
often aggradation in the channd downstream (see Section 3.4.2). It should be noted that not all
aress faling within a mapped fire periphery have actudly been burnt. Generdly, north-facing
dopes and riparian corridors are much less likely to burn, and other areas may be affected only by a

12 gubstantially higher peaks were observed February 6, 1937, in the Aliso (230 cfs/mi.?) and Trabuco (255 cfs/mi )
water shed during what is described asa minor regional storm; San Juan Creek conveyed 80 cfs/mi .2 duringthe 1937
storm.
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Figure 6 Recent Fire History for Orange County
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rapidy moving (and less dedtructive) ground fire. Pockets of soil and vegetation which have
aurvived for many decades (or perhgps centuries) without high-intensity burning occur throughout
the two watersheds.

Fires can resault in shifts or changes in the vegetation community. Coada sage scrub is
generdly considered to be relaively reslient to disurbance. However, frequent or intense fires may
result in temporary to long-term increases in grasdand species.  In extreme ingstances frequent or
intense fires may result in a type-converson from sage scrub to grasdand.  Such a converson may
decrease infiltration and increase runoff and eroson into streams that drain the burned sub-basins.

The combination of fire, followed by high rainfdl runoff shortly theresfter, can be one of the
most dgnificant sequences of events that shape the riparian corridors. This series of events can
result in mobilization of large sediment Sores that sSgnificantly dter the geometry and eevation of
downstream channels. Much of the eastern San Juan watershed was last burned in 1959. The
combination of this fire and the subsequent 1969 floods (described above) may have resulted in
condgderable depostion within the channds and floodplains, which have subsequently incised for
many years.

3.34 Grazing

Large portions of both watersheds have been grazed a varying intengties over the last two
hundred years. The exact effects of grazing remain unclear. The season-long, -continuous grazing
over many years associated with traditional grazing practices was likely responsible for converson
of much of the uplands in the watershed from native grasses and scrub to non-naive annua
grasdand. However, Heady (1968, 1977) suggested that large native herbivores present prior to
European colonization might have been an important factor in grasdand formation and ecology.
Edwards (19XX) aso notes “observation and experiment world-wide are increasingly showing that
large grazing-browsing-trampling mammas and native grasdands are coevolved.” Therefore, some
levd and intengty of seasond grazing may be necessay and beneficid to mantaning native
grasses.  Edwards (19X X) postulates that livestock grazing can be ecologicdly beneficid, if soecific
drategies are devised on the bads of dte-by-gte needs. Because ndive plant communities are
typically associated with higher infiltration than non-nétive grasses, grazing induced converson of
ground cover was likdy accompanied by increased runoff and eroson. Lower infiltration rates in
the surrounding watershed may have dso resulted in a decrease in the depth of shdlow subsurface
water. Decreases in shalow subsurface water can affect baseflow and width of riparian zones.

Intensive grazing within riparian corridors has been associated with suppresson of riparian
habitat and trampling of stream banks. The lack of established woody vegetation combined with
direct disturbance from cattle could destabilize streams and make them more susceptible to erosion
and incison. Therefore, the current width, depth, and geometry of the creeks in the study area may
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have been influenced by the cumulative influence of long term grazing on the uplands and the
stream corridors.

34 HYDROLOGY

3.4.1 San Juan Creek Watershed
3.4.1.1 Drainage Network

Hydrologicdly, the San Juan watershed can be organized into three regions the western
portion of the watershed with the highly developed Oso Creek sub-basin and the moderately
developed Trabuco Creek sb-basin; the reatively undeveloped sub-basins of the centrd San Juan
watershed (i.e, Cafiada Chiquita, Cafada Gobernadora, Bell Canyon, Lucas Canyon, Trampas
Canyon and Verdugo Canyon); and the steeper eastern headwater canyons. The drainage density of
the entire watershed is 10 mi/mi.2. This vaue is somewhat low compared to other published reports
(Strahler, 1968; Schumm, 1956), which suggest average drainage dengties for various geomorphic
sttings, induding southern California, of between 20 to 30 mi/mi.2. Geologic, soil, and basin
configuration issues (as discussed above) may dl contribute to this lower-than-expected drainage
dengty vaue. In the San Juan Creek watershed, many tributary valeys are comprised of sandy
terrains and, as such, include swales that do not have a clearly defined channe form (i.e, channd-
less swdes). Omitting these swales from the caculated surface drainage network aso reduces the
drainage dengity of San Juan Creek watershed. Stream network maps and a discussion of important
stream network parameters for each of the sub-basins are presented in Technical Appendix A.

3.4.1.2 Infiltration

Infiltration was edimated usng the USDA hydrologic soil group dassfication.  This
gandard USDA dassfication is based upon estimated runoff potentia based upon soil properties
that influence runoff. Soils are classfied into hydrologic soil groups A, B, C, or D, depending upon
infiltration rates measured when the soils are thoroughly wet. A-type soils have the highest
infiltration rates while D-type soils have the lowest infiltration potentid. In generd, Type A soils
contain a higher proportion of coarser textures (sand and gravel) and/or have a deeper soil profile.
These conditions result in good drainage with higher rates of water transmission into the subsurface.
In contrast, Type D soils are likely to contain a less permesble redtricting clay layer, or are shalow,
and this results in dower rates of water transmisson into the subsurface. Conditions for B and C
type soils are intermediate to A and D type soils. Table 2 on page 37 defines each soil type
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Table2

Orange County Hydrologic Soil Type Descriptions

Low runoff potential. Soilshaving high infiltration rates even when thoroughly wetted and consisting
TypeA chiefly of deep, well to excessively drained sands and gravels. These soils have ahigh rate of water
transmission.

Soils having moderate infiltration rates when thoroughly wetted and consisting chiefly of moderately
TypeB deep to deep, moderately well to well drained soils with moderately fine to moderately coarse textures.
These soils have a moderate rate of water transmission.

Soils having slow infiltration rates when thoroughly wetted and consisting chiefly of soilswith alayer
TypeC that impedes downward movement of water, or soilswith moderately fineto fine textures. These soils
have a slow rate of water transmission.

High runoff potential. Soils having very slow infiltration rates when thoroughly wetted and consisting
chiefly of clay soilswith ahigh swelling potential, soilswith apermanent high water table, soilswith a
claypan or clay layer at or near the surface, and shallow soils over nearly impervious material. These
soils have avery slow rate of water transmission.

TypeD

Source: USDA, September 1978

according to the OCHM. The didribution of hydrologic soil groups in the San Juan watershed is
shown in (Figure 7 on page 38).**

It is important to note that permeability rates from the USDA-SCS Soil Survey hydrogroups
are not the same thing as loss rates used in the HEC-1 runoff modeling process. Loss rates for the
sudied sub-basins are given in Tables 3-2 and 3-3 of Appendix A to the Baseline Conditions report.
Loss rates represent the amount of precipitation that is “lost” to other processes and is not available
to generate runoff. Loss rates include not only infiltration into the soil (represented by soil
hydrogroup), but also vegetation cover, land- use classification, and percent impervious surface.

Ovedl, infiltration in the San Juan watershed is rdatively low, due to the prominence of
poorly infiltrating soils (eg., 79.8 percent of the watershed in underlain by soil types C or D) and the
ggnificant proportion of development in the western watershed. However, there are sgnificant
pockets of the watershed, particularly in the centrd watershed, which do have more permeable soils
and offer better potentid infiltration. Following the methods described in the OCHM, SCS runoff
curve numbers were assgned to synthesize the effect of soil type, land use, vegetation, and
infiltration processes and provide an integrated overal “hydrologic loss’ rate. Note, for the analysis

13 A discussion of the influence of terrains vs. soil hydrogroups on runoff patternsis provided in Section 3.2.2.1.
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Figure7 Distribution of Hydrologic Soil Groupsfor San Juan Water shed
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of 2-year events, loss rates were set a 0.6 in/hr, as indicated in the Addendum to the OCHM (1995).
Figure 8 on page 40 and Table 3 on page 41 display the digtribution of SCS runoff curve numbers
for the San Juan watershed. Assigned runoff curve numbers range from 30 to 97, with an area
averaged curve number of 80.5 for the whole watershed. The mgjority of the watershed (91 percent)
was characterized by higher curve numbers between 70 and 97. For modeling purposes, higher
curve numbers result in a greaster proportion of rainfdl becoming surface runoff (i.e, less
infiltration). The highly developed western watershed, as wdl as the northern portion of Cafiada
Gobernadora, have the highest runoff curve numbers. Lower curve numbers occur mogtly aong
riparian corridors and dluvid vdley floors. Arroyo Trabuco, Wagon Whed Canyon, Cafada
Gobernadora, Bdll Canyon, Lucas Canyon, Verdugo Canyon, and the Centrd San Juan catchments
al contan zones of lower curve numbers dong ther valey bottoms. Based on a spatid GIS
andyss of these runoff curve numbers, loss rates were calculated and incorporated into the HEC-1
modd.

3.4.1.3 Storm Event Runoff

The 2year, 10-year, and 100-year sorm events were andyzed usng the HEC-1 modd of
the San Juan Creek watershed. Figure 9 through Figure 11 on pages 42 through 44, respectively,
show hydrographs at four locaions in the watershed for each event.* Pesk flows for the four
locations are summarized in Table 4 on page 45.

Certain notable trends are observable in the modding results from Figure 9 through Figure
11 on pages 42 through 44, respectively. For the 2-year event, pesk runoff from the western, more
urbanized, Trabuco and Oso sub-watersheds occurs earlier than pesk flows aong the main San Juan
Creek in the central watershed upsiream of Horno Creek. The shape of the hydrographs from the
more urbanized Oso and Trabuco sub-watersheds is steeper, or flashier, for both the rising and
fdling limbs of the 2year hydrograph. As the magnitude of the modeed events increases for the
10-year and 100-year events, the earlier arrivd and “flashiness’ of pesk runoff from the Oso and
Trabuco sub-basins is less pronounced. The more rapid arriva of pesk flows from the western
watershed occurs for two reasons. Flow distances from the western tributaries are somewhat shorter
to the lower San Juan watershed than from the areas to the east. Secondly, the western watershed is
more urbanized than the eastern watershed. Impervious surfaces in these urban areas $ed runoff
much more quickly than more pervious aress to the east, and the hydrograph pesk occurs earlier.
Peaks from the different sub-regions of the watershed combine to produce a hydrograph with a

14 The four locations are as follows: San Juan Creek upstream of Horno Creek (approximately the location of the
USGS streamflow gauge at La Novia Street); Oso Creek upstreamof the Trabuco Canyon confluence; Trabuco
Creek upstream of the Oso Creek Confluence; and San Juan Creek at the Pacific Ocean. Taken together, these
locations provide a good representation of hydrologic events at the water shed scale.
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure8 Distribution of SCS Curve Numbersfor San Juan Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Table3

San Juan Water shed Physical Characteristics

Peromntage Areawith Hydrdogic Impervious
Areaas % of Elevation (ft) Soll Group Area-Averaged Area (%)
Area Upstream Length Curve Number of Total

Sub-Water shed Region (mi.z) WSArea (mi) Max Min A B C D (AMCI1) Sub-Basin
Lucas Canyon 7.17 14.31% 799 302 430 3.62 017 4857 4764 78.60 0.20
Verdugo Canyon 4.80 6.21% 6.02 2487 358 8.30 125 6181 2863 74.80 0.05
Bell Canyon 512 547 4485 1178 194 0.00 915 8891 82.30 0.00
9.10 686 3061 584 341 295 4329 5034 78.80 7.44

6.35 886 2405 358 8.12 564 4583 4041 74.00 0.02

Area Averages 2057 2842% 4.50 305 3558 56.87 78.20 330
Cafiada Gobernadora 299 317 1,237 656 343 3525 5436 6.96 79.50 2084
293 431 1050 390 7.37 2782  60.71 4.1 76.50 12.05

Wagon Wheel Canyon 177 349 1,063 390 0.69 3059 6296 5.76 74.50 177
340 401 797 230 440 1989 3890 3681 79.40 0.26

Area Averages 11.08 11.58% 433 2783 5267 1516 77.88 11.59
Cafiada Chiquita 458 559 1,168 358 0.00 3655 4189 2156 77.70 0.35
4.66 3.82 656 154 3.27 1495 3165 5013 79.20 172

Area Averages 9.24 8.80% 1.65 2565 3673 3598 78.49 1.04
Central San Juan Catchments 742 8.77% 4.48 892 230 6.07 1208 5262 2924 75.90 314
Entire Watershed 175.97 100.00 % 4.74 1542 2780 5204 80.50 21.84

Source: PWA, 2000
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure9 2-Year Event Hydrographsfor San Juan Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure 10 10-Year Event Hydrographsfor San Juan Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure11 100-Year Event Hydrographsfor San Juan Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Table4

Summary of Peak Flows (CFS), San Juan Water shed

Watershed L ocation 2-Year Event 10-Year Event 100-Year Event
(cfs) (cfgmi®) (cfs)  (cfsimi”)  (cfs)  (cfs/mi.?)
Oso Creek, upstream of Trabuco Creek 1,490 92 4,650 286 6,180 380
Lower Trabuco Creek, upstream of San Juan 2,560 a7 10,600 1 20,040 366
San Juan Creek, upstream of Horno Creek 2,940 27 18,280 167 44,120 403
San Juan Creek at Pacific Ocean 5170 29 29,820 169 67,820 385

Source: PWA HEC-1 Analysis, 2000

sugtained high pesk flow of 67,820 cfs for the 10-year event. The shape of the hydrograph is
indicative of the longer, more sustained hydrologic response time for dl regions of the San Juan
watershed during the 100-year event.

Totd runoff volumes and runoff per unit area for San Juan Creek at the Pacific Ocean are
shown in above for the three modded events. Runoff volume per unit area is generdly higher for
the overdl San Juan Creek watershed than it is for the individua sub-basins because the individud
sub-basins of the centrd watershed are generdly undeveloped. Increased runoff from the more
developed western portions of the watershed increases the overal watershed-averaged runoff
volumes. (See Table 5 on page 46).

In generd, absolute peak flow rates and volumes are grestest from the largest sub-basns
Bdl Canyon in the San Juan watershed and Gabino Canyon in the San Mateo watershed (see Figure
12 on page 47). Pesk flows and runoff volumes per unit area are fairly smilar for the sub-basins
within each watershed (see Figure 13 on page 48). However, discharge per unit area is generaly
gregter for the sub-basins of the San Mateo watershed than for the San Juan watershed. This pattern
reflects the steeper dopes and crystdline terrains found in the San Mateo watershed, which are
expected to produce larger pesks flows per unit area. Within the San Juan watershed runoff
volumes per unit area are lowest for the Chiquita, Gobernadora, and centrd San Juan sub-basins,
which have the sandiest terrains and the highest infiltration retes (i.e, highest relative proportion of
Type A and Type B s0ils). Gobernadora has dightly higher pesk flows per unit area than would be
expected, given the inherent properties of the sub-basin; this likdy results from (1) the upstream
development, which acts to increase volume and decrease time of concentration; and (2) from the
hardpan layer which covers much of the updope aress in the sub-basin. Hydrologic and sediment
trangport conditions in these individua sub-basins are described in further detail in Section 6.
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Tableb

Storm Event Runoff Volumes, San Juan Water shed at the Pacific Ocean

Event Total Runoff Volume (acr e-feet) Runoff Volume per Unit Area (acr e-feet/mile?)
2-Year 6,410 36
10-Year 31,040 176
100-Y ear 70,800 402

Source: PWA HEC-1 Analysis, 2000

3.4.1.4 Comparisonswith Previous Hydrologic Studies

Previous hydrologic studies of the San Juan watershed have been completed by Rivertech
(1987), Smons, Li & Associates (SLA, 1999), and the USGS (1993). Rivertech (1987) cd culated
100-year pesk discharges in the San Juan Creek watershed for future development conditions.
Rivertech estimated 100-year flows (high-confidence) for Trabuco Creek, Oso Creek, and the main
gem of San Juan Creek upsream to Long Canyon, usng AES software following the Orange
County Hydrology Manua (OCHM, 1986). In generd, the results of the 2000 PWA andysis of
exiding conditions compare closgly with the 1987 Rivertech estimates of future conditions This
result is not unexpected, as many of the "future” land use conditions assumed by Rivertech in 1987
are, in fact, existing land use conditions in 2000.

SLA (1999) recently performed a flood frequency analyss, HEC-1 rainfdl-runoff andyss,
low flow andyss sediment yield and transport andyss, and groundwater assessment in support of
the San Juan Creek watershed management $udy being conducted by the Planning Divison of the
U.S. Army Corps of Engineers, Los Angdles Didrict. The SLA project analyzed the entire San Juan
Creek Watershed, including Oso and Trabuco Creeks, and cdculated discharge-frequency
relationships for o gauged locations: San Juan Creek at La Novia Street and Trabuco Creek at
Camino Capidrano. Higorica flow data from these two gauges and the HEC FHood Frequency
Program were used to create discharge-frequency relationships.

In generd, SLA followed the methods outlined in the OCHM to formulate its HEC-1 modé!.
However, to refine its modd it adjusted basin roughness parameters so the estimated peak flow rates
from HEC-1 would match with caculated pesk flows from the discharge-frequency andysis. Asa
result, peak-flow vaues from its HEC-1 andyss are identica to results from its discharge-frequency
andyss. A more standard modd cdlibration process involves comparing HEC-1 generated
hydrographs from a known precipitation event to actual stream flow data from the same storm event.
The SLA technique assumes that a design rainfal event of a given return frequency would produce a
discharge event of equa return frequency, which may not dways be a vdid assumption.
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure 12 Peak Discharge and Event Runoff Volume for Sedlected Sub-Basins, Parts A
and B

Fig 11, Part 1 Peak Dischargefor Selected Sub-basins

Fig 11, Part 2 Event Runoff Volumefor Selected Sub-basins
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure 13 Peak Discharge per Unit Area and Event Runoff Volume per Unit Areafor
Selected Sub-Basins, Parts A and B

Fig 12, Part 1 Peak Discharge per Unit Areafor Selected Sub-basins

Fig 12, Part 2 Event Runoff Volume per Unit Areafor Selected Sub-basins
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Additionaly, SLA reported pesk flows as “expected values’ and not the more standard “high
confidence values”  Expected vaue edimaes typicdly assume lower antecedent moisture
conditions and, therefore, produce lower predicted runoff and associated stream flow than the high
confidence values. If SLA had used high confidence values, as required by the OCHM (and used by
PWA), its predicted discharges would have been sgnificantly higher. Consequently, SLA’s pesk
flow numbers are not directly comparable to Orange County design vaues and are generdly lower
than Rivertech’s “high confidence” vaues (see on page 50).

Reaults of the current PWA andyss were dso compared to discharge vaues for the San
Juan watershed based on USGS regiond regresson equations. Because most of the watershed is
undeveloped, the USGS rural regresson was used to calculate pesk flows for the overal watershed.
Discharge vaues based on the USGS regiond regresson method (rurd) were the lowest of dl
goproaches. This is not surprising, as these USGS regiona rates do not reflect developed land
conditions and are, therefore, not entirely appropriate for the semi-developed San Juan watershed.
A comparison of the calculated 100-year discharge values from PWA (2001), Rivertech (1987),
SLA (1999), and the USGS regiona regression approach are shown in Table 6 on page 50.

In generd, the results of the PWA andyss compare closdly with Rivertech’'s estimates for
the Oso Creek, Trabuco Creek, and San Juan Creek at La Novia locations. Despite this generd
agreement at upstream locations, at the Pacific Ocean river mouth, 100-year results by PWA are
somewhat higher than Rivertech. When consdered per unit area, PWA'’s edtimated 100-year
discharge for the entire San Juan Creek watershed (67,820 cfs) equates to roughly 385 cfsmi.? (see
Table 4 on page 45). This vaue plots below enveloping curves for maximum recorded floods for
Pacific dope basins and is smilar to values recorded for the March 1938 flood events on the Santa
Ana River and the Tujunga Creek tributary of the Los Angeles River (see Figure 2-Fgure 14,
Technicd Appendix A). For the current PWA andyss, the coincidenta timing of hydrographs,
where flows from the Oso, Trabuco, and centra San Juan sub-basins arive to the lower San Juan
Creek region a roughly the same time for the 100-year event may account for the higher PWA
runoff numbers a the ocean (Figure 11 on page 44). Other potentia sources for this discrepancy are
found in the use of different sub-basin delinestions, routing parameters, land use designations, and
modding software by the two studies. Nevertheless, within the bounds of error associated with
hydrologic modes, there is reasonably close agreement between pesk flow estimates generated by
Rivertech and PWA.

3.4.2 San Mateo Creek Watershed
3.4.2.1 Drainage Network

The 133.2 mi.? San Mateo Creek watershed has two principal drainage systems that join in
the lower stream vadley, 2.7 miles upsream of the ocean. The focus area of the SAMP/MSAA
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Table6

Comparison of Estimated 100-Y ear Discharges (CFS), San Juan Creek Water shed

L ocation Rivertech ? SLA® USGS® PWA ¢
Oso Creek at confluence with Trabuco Creek 6,700 5,400 4,580 6,180
Trabuco Creek at confluence with San Juan Creek 22,600 18,700 12,500 20,040
San Juan Creek at LaNovia Street Bridge 40,600 36,100 22,300 44,120
San Juan Creek at the Pacific Ocean 59,500 53,300 33,000 67,820

Rivertech (1987), “ high confidence” values based on ultimate devel opment conditions.
Simons, Li & Associates (1999), “ expected values’ based on frequency-magnitude relations.
USGS(1993), regional regression approach based upon rural (undevel oped) conditions.
PWA (2001), HEC-1 based on undevel oped conditions following OCHM, 1986.

o o o

Source: PCR Services Corporation, 2001

andysis is the western watershed north of the main sem of San Mateo Creek. The sub-basins of
interest include La Paz, Gabino, Cridianitos, Blind, and Taega Canyons upsresm of the
Crigianitos and San Mateo creek confluence. Approximately 17 percent of the total runoff in the
San Mateo Creek basin emanates from these tributaries (Carlson, pers. comm., 2000).

The predicted drainage density for the San Mateo watershed is 8 mi/mi.2.  Since the
WES/CRRL study only mapped the portion of the San Mateo watershed within the SAMPIMSAA
sudy area, complete cdibration of the basn channe mapping was not possble. However, the
predicted channel networks and drainage dengties for the northwestern portion of the watershed
(within the area mapped by WES/CRRL) have comparable accuracy to those in the San Juan Creek
watershed. These results are discussed in the sub-basn andysis found in Section VI of this report
(beginning on page 99) and presented more fully in Technica Appendix A.

3.4.2.2 Infiltration

Infiltration was estimated using the USDA hydrologic soil group classfication as described
in Section 3.4.1.2 (see Figure 14 on page 51). Overdl, infiltration in the San Mateo watershed is
relatively low due to the prominence of poorly infiltrating soils (eg., 89.8 percent of the watershed
is underlain by soil types C or D). However, there ae pockets of the watershed, particularly in the
upper western watershed, which do have more permesble soils and offer higher infiltration. Using
the OCHM methods, SCS runoff curve numbers were assigned to synthesize the effect of soil type,
land use, vegetation, and infiltration processes and offer an integrated overal “hydrologic loss’ rate.
Note, for the analysis of 2-year events, loss rates were set a 0.6 in/hr, as indicated in the Addendum
to the OCHM (1995). Figure 15 on page 52 and Table 7 on page 53 displays the distribution of SCS
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure 14 Distribution of Hydrologic Soil Groupsfor San Mateo Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure 15 Distribution of SCS Curve Numbersfor San Mateo Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Table7
San M ateo Water shed Physical Characteristics

Per centage Area with

Elevation (ft) Hydrologic Soil Group Area-averaged
Area Length Curve Number Impervious
Sub-water shed Region (mi? (mi) max min A B C D (AMCI1) Area (%)
LaPaz Canyon 7.25 6.8 2,497 436 6.70 172 4377 4781 770 0.03
Upper Gabino Canyon 5.03 5.82 1,923 436 559 768 5572 3102 74.9 0.00
Lower Gabino Canyon with Blind Canyon 328 402 1,050 282 346 254 3399 60.00 784 167
Upper Cristianitos Canyon 367 3.69 1,007 282 063 128 4386 4266 77.2 <1.00
Talega Canyon 8.38 10.08 2438 177 291 263 1883 7563 79.2 0.55
Entire Watershed 13328 2881 3412 0 192 829 4931 4048 78.7 3917
Source: PWA HEC-1 Analysis, 2000
Basdline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
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3.0 Overview of San Juan and San Mateo Creek Watersheds

runoff curve numbers for the San Mateo watershed. Assigned runoff curve numbers range from 31
to 97, with an area-averaged curve number of 78.7 for the whole watershed. The mgority of the
watershed (93 percent) was characterized by higher curve numbers between 70 and 97. Higher
curve numbers result in a grester proportion of rainfal becoming surface runoff. The lower valey
zones and riparian corridors dong Cridtianitos, Gabino, La Paz, and Talega canyons, as well as
some reaches dong the main San Mateo Creek upstream, include several areas of lower curve
numbers. Based on a spatid GIS andysis of these runoff curve numbers, loss rates were caculated
and incorporated into the HEC 1 modd.

3.4.2.3 Storm Event Runoff

The 2year, 10-year, and 100-year sorm events were andyzed usng the HEC-1 modd of
the San Mateo Creek watershed. Figure 16 through Figure 18 on pages 55 through 57, respectively,
show hydrographs at four locations in the watershed for each event.> Peak flows for the four
locations are summarized in Table 8 on page 58.

Severd things are notable about the predicted hydrographs. In generd, the hydrographs
show the characteridtic pattern of a large watershed, increasing in peak discharge and time of pesk
as they move downsream through the watershed. Fows from Crigtianitos Creek, the most
ggnificant western tributary to San Juan Creek, join the main San Mateo channd prior to the
passing of pesk flows in the main San Mateo channd for dl three events. As a result, contributing
flows from Crigtianitos Creek help sugtain flows for the overal San Mateo watershed at the Pacific
Ocean, where pegk flows have a rddively long duration. The long duration is aso reflective of the
raively un-urbanized condition of most of the watershed. Runoff rates tend to increase and
decline much less rapidly in naturd watersheds than in urbanized watersheds.  Unlike the San Juan
watershed to the north that contains large urbanized areas with impervious surfaces, the event
hydrographs for the undeveloped San Mateo Creek do not exhibit heightened or accelerated flows.

Totd runoff volumes and runoff per unit area for San Mateo Creek at the Pacific Ocean are
shown in Table 9 on page 58 for the three moddled events. The individua sub-basins of the western
San Maeo watershed have generdly higher infiltration conditions and less runoff per unit area than
the overdl San Mateo watershed rates. Interestingly, for the 10-year and 100-year events, runoff
volume per unit area for the relatively undeveloped San Mateo watershed is comparable to the more
developed San Juan watershed to the north. However, as discussed in Section 3.4.1.3, peak
discharge per unit area for the San Mateo sub-basins is generdly higher than for the San Juan sub-

15 Thefour locationsare asfollows: San Mateo Creek downstream of the Nickel Canyon and Tenaja canyons; San
Mateo Creek downstream of Cristianitos Creek; Cristianitos Creek downstream of Talega Canyon; and San Mateo
Creek at the Pacific Ocean. These locations provide a good representation of hydrologic events at the water shed
scale.
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure 16 2-Year Event Hydrographsfor San Mateo Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure17 10-Year Event Hydrographsfor San Mateo Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure 18 100-Year Event Hydrographsfor San Mateo Water shed
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Table8

Summary of Peak Flows (CFS), San Mateo Water shed

Watershed L ocation 2-Year Event 10-Year Event 100-Year Event
(cfs) (cfsmif)  (cfs)  (cfs/mi”)  (cfs)  (cfgmi.)

Cristianitos Creek at Talega Canyon 740 27 5,220 189 11,800 427
San Mateo Creek at Nickel/Tengja

Canyons 2,980 37 16,990 211 39,440 489
San Mateo Creek downstream of

Cristianitos Creek 3,200 25 19,100 148 47,070 366
San Mateo Creek at Pacific Ocean 3,200 24 19,160 144 47,530 357

Source: PWA HEC-1 Analysis, 2001

Table9
Storm Event Runoff Volumes, San M ateo Water shed at the Pacific Ocean

Runoff Volume per Unit Area

Event Total Runoff Volume (acr e-feet) (acrefeet/mi ?)
2-Year 4,550 A
10-Year 24970 187
100-Y ear 59,100 443

Source: PWA HEC-1 Analysis, 2000

basins due to differences in terrain and dope between the two watersheds (see Figure 13 on page
48). In comparing runoff and discharge between the San Mateo sub-basins, the absolute discharges
are highest for the Gabino sub-basin due to its large area; however, discharge per unit area is dightly
higher for Cridianitos and La Paz primarily due to their shape and predominance of poorly
infiltrating soils (see Fgure 12 and Fgure 13 on page 47 and on page 48, respectively). Hydrologic
and sediment trangport conditions n these individua sub-basins are described in further detail below
in Section 6.

Unlike the San Juan Creek watershed, we have been unable to locate any previous
hydrologic moddling studies completed for the San Mateo Creek watershed. Therefore, no
comparisons can be made at thistime.

3.4.3 Low Flow Conditions

The potentid effect of urbanization on low-flow conditions was investigated by andyzing
the Oso Creek sub-basin as an example of what could potentialy happen in other parts of the San
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Juan or San Mateo Creek watersheds if smilar land use transformations were to occur. The results
of the trend analysis conducted for Oso Creek show that annuad minimum stream flows and mean
summer flows consstently increased over time as the basin progressively ceveloped (see Figure 19
and Figure 20 on page 60 and on page 61, respectivdy). Annud minimum stream flows, average
summer daly dream flows and annua base-flows dl increased during the 12-year period of
increased urbanization. The correlation between percentage of watershed area developed and
percentage increase in mean July flows is shown in Fgure 21 on page 62. The reationship
observed in the Oso Creek sub-bagn is conagent with the findings of Hamilton (1992) that indicate
that urbanization increases dry season low flow discharge in arid climates. The effect d upstream
development on dry season flows is currently observable in the northern portion of the Cafada
Gobernadora sub-basin, where the Coto de Caza development has increased the magnitude and
persistence of low flows to the centrd Cafiada Gobernadora watershed. The potentia biotic impacts
asociated with these changes in low-flow conditions may include a shift in the plant species
compodtion of the wetland and riparian areas in response to changes in extent and duration of
sauration, as wel as changes in water chemidry (eg., sdinity, dkdinity). In addition, faund
habitats may shift to support species more dependent on persstent moisture than intermittent flow
conditions.

The effect of increased urbanization on low-flow conditions will vary, based on the
underlying terrains.  In generd, the sandy terrains of the centra San Juan watershed will be more
susceptible to increased low flow associated with urbanization. In contragt, crystdline terrains found
in the eastern San Juan and portions of the San Mateo watershed have intringcaly low infiltration
rates. Therefore, the proportionate increase in low flow associated with urbanization in these areas
may be less than in the sandy portions of the study area. Impacts to low-flow conditions will be used
as a criterion to evauate potentia land use dternatives in a future phase of work, as well as during
the on-dte dternatives andyss. Andyss of potentid changes in low flow will be more meaningful
once future land use changes are better defined.

35 SEDIMENT PROCESSES

3.5.1 Sediment Yided

Sediment yield is the result of al of the erosive processes that take place in a watershed.
Rates of erosion in coagtd southern Cdifornia are among the highest in the world, and in the semi-
arid environment of Southern Cdifornia, more sediment is typicdly shed from upland dopes than
can be transported by stream networks (Mount, 1995). Floodplains and stream valeys, therefore,
serve as areas of sediment deposition and temporary storage.  Erosion rates tend to increase with
both the seasondity of rainfdl and the tendency toward relaively large, infrequent storms (cf.,
Widls, 1981). Hilldopes are episodicaly subjected to fire and channels tend to periodicaly incise
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Figure 19 Annual Minimum Streamflowsvs. Time for Oso Creek
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure 20 Mean Daily Stream Flowsfor the Month of July vs. Timefor Oso Creek

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page 61




3.0 Overview of San Juan and San Mateo Creek Watersheds

Figure21 Developed Areavs. Increasein Average Daily Streamflow for Oso Creek
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3.0 Overview of San Juan and San Mateo Creek Watersheds

into therr vadley floors, processes that may generate most of the sediment yieded by some
watersheds.

Many factors affect sediment yiedld. Among the most sgnificant are geology, topography, rainfal,
vegetation, multi-year wet and dry climatic cydes, fires, floods, landdides, and land use. Of these
factors, fires, floods, and landdides are dl episodic events that interact with the geology,
topography, vegetaion, and land use to affect the volume and timing of sediment ddivery in the
study area.

Sediment yields for the San Juan and San Mateo watersheds were estimated from existing
data on mesasured sediment discharge in San Juan Creek and other creeks in the region, estimates of
upland sediment yidd rates in southern Cdifornia, and agpplication of the Corps of Engineers LAD
debris method and the MUSLE.

Using measurements of streamflow and suspended sediment discharge, as well as estimates
of bedload sediment discharge based on the modified Eingtein method, Kroll and Porterfield (1969)
esimated that long-term tota sediment discharge for the San Juan drainage basin between 1931 and
1968 was approximately 1,230 tons per mi.? per year. This vaue is believed to underestimate total
sediment yidd from the watershed because: (a) it is an edimae of the sediment that is actudly
trangported by the streams rather than the tota amount of sediment provided to them; and (b) the
data from which long term sediment yields were extrgpolated were collected during two years that
did not experience sgnificant floods. Because most sediment is moved during extreme events, such
asreatively large floods, thislast point is key.

Taylor (1981) developed a catchment sediment yield modd based on data from 36 water
consarvation resarvoirs, flood control reservoirs, and debris basins throughout Southern Cdifornia
Taylor'smodd estimates sediment yield using the relaionship:

DR = aLPA”
Where:

DR = denudation rae, equivaent to the volume of accumulated sediment divided by the
tota erosond area in the drainage and the number of years over which the accumulation
took place.

L = a topographic variable that reflects the dominant land type, defined as mountains, hills,
or plans. Mountainous drainages have the highest denudation rates. Hill areas have lower
rates, and on plains, measured denudation rates are extremely smdll.
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A = afactor that takes into account the size of the basin, as sudies have shown that there is a
decrease in denudation rate as basin Sze increases.

a, B, and y = fitted ocoefficients computed for each of 24 hydrographic drainage units defined
by the study.

Taylor's denudation rates, expressed as base sediment yield rates, for the sub-watershedsin
the San Juan and San Mateo drainages are shown in Table 10 on page 65 and Table 11 on page 67,
respectively. Computed denudetion rates are highest in the mountainous crystdline aress, where
projected sediment yields are dmost 6,000 tons per mi.? per year. Within the foothills, projected
base sediment yield rates range from approximately 2,500 to 3,100 tons per mi.? per year. The
foothill denudation rates caculated by Taylor are gpproximately twice the average annud sediment
load for San Juan Creek estimated by Kroll. This difference may be attributable to the fact that: (a)
denudation rates represent the amount of materia available to streams for trangport rather than the
amount that they are actualy able to move on a regular bass; (b) as discussed previoudy, Kroll may
underestimate sediment transport during large storms, and (c) sediment sampling and caculation of
yearly sediment budgets by Kroll do not appear to include the bedload sediment being transported.*

The sediment yields estimated based on the LAD and MUSLE methods are expressed as
cubic yards per mi.? for specific design discharge events, including the 2year, 25-year, 50-yesr,
100-year, 200-year, and 500-year floods, making direct comparison with historicad measured or
edimated sediment yields obtained from other sources difficult. Computed sediment yields based
on the LAD method were 145 and 10,270 tons per mi.2 for the 2-year to 100-year floods in the San
Juan watershed and 640 and 14,840 tons per mi.? for the same design storms in the Arroyo Trabuco
watershed. Sediment yield estimates obtained using the MUSLE method were 71 and 7,800 tons
per mi.? in the San Juan watershed for the 2year and 100-year floods and 200 and 8,900 tons per
mi.2 in the Arroyo Trabuco watershed for the same design storms.  Yields calculated using the
MUSLE and LAD methods for the 25-year and 50-year events are within a amilar range of basdine
sediment yields estimated by Taylor's denudation rate formula. Table 12 on page 68 provides a
comparison of estimated sediment yidds in the San Juan watershed using the techniques discussed
above.

For dl methods, cdculated sediment yidds that attempt to quantify the amount of materid
available for stream transport exceed estimates and measurements of transported sediment loads by
more than a factor of 2. This may accurately reflect the condition of weatersheds in an arid
environment, where far more materia is weathered and eroded than can typicdly be conveyed to
and transported by loca stream systems.

16 sediment yield associated with episodic events is the most significant factor in the overall sediment budget for
southern California coastal watersheds. Bedload transport accounts for a small fraction of the overall sediment
movement in the water shed, and is a minor factor in shaping stream geomor phology.
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Base Sediment Yields And Particle Size Distributions, San Juan Creek Water shed

Table10

Particle Size Distribution

Transport B%S;;iegglréebnt BaseizdS;degsn t Suspended L oad Bedload Per cent
Stream Major Geologic (Unit(s)) Weathersto? Streambed Char acteristics Characteristics (mml/year) (tong/sqg milyear)  Clay/Silt Sand Sand Grave Cobble  Bedload
00 sand, silt, clay supply limited 035 2,491 high high high v. low v. low 15t025
Niguel Sandstone clayey and sandy silt
Capistrano Siltstone clayey silt, expansive clay, some sand
TRABUCO gravel, sand, silt, clay transport limited 035 2,491 high high high med low 10to 20
Bedford Canyon Metamorphics sand, silt, clay, pebbles
Santiago Peak Volcanics angular pebbles and clay
Sespe and Vagueros Sandstone and | clay, silt, sand, gravels
Conglomerate
Old channel deposits clay, silt, sand, gravels cobbles
Monterey Shale silt and clay
San Onofre Breccia silt, sand, gravels, cobbles
Niguel Sandstone clayey and sandy silt
Capistrano Siltstone clayey silt, expansive clay, some sand
CHIQUITA sand, somesilt supply limited 0.41-0.45 291810 3,202 high high high v. low v. low 5
Sespe Sandstone and Conglomerate | clay, sand, gravels
Santiago Sandstone, Siltstone, clayey sand
Claystone
San Onofre Breccia silt, sand, gravels, cobbles
GOBERNADORA sand, silt, clay supply limited 041 2,918 high high high low v. low 5t0 10
Sespe Sandstone and Conglomerate | sand, silt, clay; minor gravels
Santiago Sandstone, Siltstone, clayey sand
Claystone
BELL cobbles, gravels, sand transport limited 0.38 2,704 med med med high high 50to 60
Bedford Canyon Metamorphics sand, silt, clay, pebbles
Starr Fanglomerate and Sandstone | silt with pebbles and cobbles
Santiago Sandstone, Siltstone, clayey sand
Claystone
UPPER SAN JUAN bedrock, gravels supply limited 084 5978 low high med med high 60to 80
granitic sand or smaller w/ large boulders
meta-sedimentary sand, silt, clay, pebbles
Santiago Peak Volcanic angular pebbles and clay
Trabuco Conglomerate sand, cobbles, boulders
Starr Fanglomerate and Sandstone | silt with pebbles and cobbles
VERDUGO cobbles, gravels, sand, silt transport limited 0.44 3131 med high high med high 50to 60
Trabuco Conglomerate sand, cobbles, boulders
Starr Fanglomerate and Sandstone | silt with pebbles and cobbles
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Table 10 (Continued)

Base Sediment Yields And Particle Size Distributions, San Juan Creek Water shed

Base Sediment Base Sediment Particle Size Distribution

Transport Yied Rate” Yidd Rate Suspended L oad Bedload Per cent
Stream Major Geologic (Unit(s)) Weathersto? Streambed Char acteristics Characteristics (mml/year) (tong/sqg milyear)  Clay/Silt Sand Sand Grave Cobble  Bedload
TRAMPAS sand, silt, clay (?) supply limited low high high v. low v. low 40t0 50
Shultz Ranch Sandstone sand and silt
Santiago Sandstone sand and clay
Monterey Shale silt and clay
San Onofre Breccia silt, sand, gravels, cobbles
LUCAS cobbles, gravels, sand, silt transport limited 044 3131 low med low high high 50to 60
Trabuco Conglomerate sand, cobbles, boulders
Starr Fanglomerate and Sandstone | silt with pebbles and cobbles
Shultz Ranch Sandstone sand and silt

Gravelsare 2 to 64 mm. Pebblesare a subset of larger gravels (16 to 64 mm). Cobbles are 64 to 256 mm (2.5to 10 inches). Bouldersarelarger.
Sediment yield rates presented are based on Taylor (1981) and should be revised to reflect a more refined under standing of local conditions. Data are presented as cal culated to allow replication; readers should be awar e that these values should beread to no more
than two significant figures.

b

Source: Balance Hydrologics, 2000
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Base Sediment Yieldsand Particle Size Distributions, San M ateo Creek W ater shed

Table1l

Base Sediment

Base Sediment

Particle Size Distribution

Yield Rate” Yidd Rate Suspended L oad Bedload Per cent
Stream Major Geologic (Unit(s)) ® Weathersto Streambed Characteristics (mml/year) (tons/ mi ?/year) Clay/silt  Sand Sand Grave Cobble  Bedload
CRISTIANITOS sand, silt, clay, 0.48 3,416 high high high low low 40t0 50
Santiago Sandstone, Siltstone, Claystone clayey sand
$ | GABINO sand, silt, gravel, cobbles 0.42 2,989 med med med med med 50to 60
e Williams Sandstone, Conglomerate sand, silt, gravels
& Shultz Ranch Sandstone sand and silt
5_’5 Santiago Sandstone, Siltstone, Claystone clayey sand
E LA PAz sand, silt, gravel, cobbles 0.42 2,989 med med med med low 50to0 70
= Trabuco Conglomerate gravels, cobbles, boulders, sand
= Williams Sandstone, Conglomerate sand, silt, gravels
Shultz Ranch Sandstone sand and silt
Santiago Sandstone, Siltstone, Claystone clayey sand
TALEGA 0.39 2,775 high ? ? high ? 20to 40
vol canics and meta-volcanics sand, silt, clay, gravels, cobbles
Williams Sandstone, Conglomerate sand, silt, gravels
Santiago Sandstone, Siltstone, Claystone clayey sand
8 Capistrano Siltstone, Sandstone clay, silt, sand
b DevIL CANYON bedrock, gravel, sand 035 2,490 med high high high high 30to 50
2 granodiorite sand or smaller with large boulders
5’5 vol canics and meta-volcanics sand, silt, clay, gravels, cobbles
- LOWER SAN MATEO sand, silt, cobble, gravel 0.35 2,490 high high low low v. low 20t0 40
% (south of confluence mid-Miocene marine sand, silt, clay (sandiest near mouth)
@ | with Cristianitos) upper Miocene marine silt and clay
Pleistocene marine terrace sand, silt, clay; minor cobbles, gravels
UPPER SAN MATEO bedrock, gravel, sand, silt 0.35 2,490 low high med med high 20t0 40
upper Cretaceous marine sand, silt, clay
Santiago Sandstone, Siltstone, Claystone clayey sand

a
b

Taylor classified Devil Canyon and Upper San Mateo as "hills" rather than "mountains,” which leads to an anomalously low base sediment yield. We have increased estimated denudation rates from 0.30 to 0.35 mmvyr.

Sediment yield rates presented are based on Taylor (1981) and should be revised to reflect a more refined under standing of local conditions. Data are presented ascalculated to allow replication; readersshould be awar e that these values should beread to no morethan two
significant figures.

Source: Baseline Hydrologics, 2000
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Table12

Comparison of Sediment Yield Estimates

Time Sediment Tz/pe
Water shed County Author Dominant Substrate Type Method Period (tong/ mi.%) Comments
San Juan Orange Kroll & crystalline & sedimentary rating curve applied 1931- 1,230 based on measurements
Porterfield to gauging record 1968 taken during 1967-1968
San Juan Orange Taylor crystalline & sedimentary calculated — 1,500 to 6,000 highest in mountainous
denudation rate areas, lower in foothills
San Juan Orange SLA crystalline & sedimentary  LADB — 4,350 to 6,850 indicated range is Q25
to Q50 with no burn
San Juan Orange SA crystalline & sedimentary MUSLE — 3,000 to 5,000 indicated range is Q25
to Q50
Arroyo Trabuco  Orange SA crystalline & sedimentary LADB — 5,700 to0 9,950 indicated rangeis Q25
to Q50 with no burn
Arroyo Trabuco  Orange SA crystalline & sedimentary MUSLE — 3,000 to 5,500 indicated range is Q25
to Q50
San Diego Orange OCPFRD crystalline & sedimentary sampled sediment 1983- 1,800 suspended sediment
transport 1998 only
San Diego Orange = OCPFRD crystalline& sedimentary  debrisbasin 1983- 395 low trap efficiency
sediment removal 1998

Source: Balance Hydrologics, 2000
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3.5.2 Episodicity

In Centrd and Southern Cdifornia, up to 98 percent of the amount of sediment moved in
any single decade is often mobilized during one or wo intense flow events (Knudsen et a., 1992), a
conclusion that is supported by estimates of sediment discharge in Arroyo Trabuco and in San Juan
Creek near San Juan Capistrano over a period extending from 1932 to 1968 (Kroll and Porterfield,
1969). The amount of sediment mobilized during an intense flow event is governed by avalable
sources in the watershed, landform, and time since the last mgor fire!” Major sediment stores and
expected fire frequencies are discussed below.

Rotationd dumps, block glides, and soil dips have dl been observed and mapped in
different portions of the San Juan and San Mateo Creek watersheds. Resdud bedrock landdide
debris covers more than 3.7 mi.?> within the San Juan Creek watershed aone, and it has been
estimated that more than one billion tons of landdide debris are ready for trangt down this drainage
area during amgjor flood event (Vanoni et d., 1980).

Landdides cover more than one-third of the Cridianitos fault zone area, and composite
dides as great as 630 acres are present.  Although impressive in agrid extent and important from a
geotechnica perspective, these large bedrock dides are likely geologicdly-old rdict features
thought to contribute less sediment to streams than do shalow failures on much steeper dopes.

West of the fault zone, the landscape is comprised mostly of low hills that terminate a a
broad, wave cut terrace formed by marine erosion a the coadline. This area is not marked by
extensve landdides because capping deposits help © protect the underlying bedrock, and stream
eroson is not sgnificantly active near the coast. Landdides in the hills between the coadtd terrace
and the Cridtianitos fault are prevaent and consst manly of bedrock failures that generdly occur
dong the dopes of dreams as discrete units or as gprons of codescing dides.  Although earth
movement is common in these aress, locdized dides probably do not contribute sgnificantly to
episodic sediment yidds, unless they impinge directly into the chamnd, but rather contribute to
basdline sediment yields.

East of the fault zone, landdides cover less than 1 percent of the area  More importantly,
from the perspective of sediment yidd, the area east of the fault zone has a propengty for the
occurrence of mud-debris flows, notably in the Trabuco and Williams Formations. During periods
of extended rainfal, such as during the 1969 floods, mud-debris flows emanating from the heads of
steep canyons were commonplace (Morton, 1974). Failures occurred mostly in accumulaions of
dopewash or colluvia debris that lay somewhat perched high and at the heads of narrow, steep
dranage channes above dluvid vdleys. When these materids became saurated, they were

17" An estimated 70 percent of all sediment production in California’s chaparral istriggered by fire (Wells, 1981).
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mobilized en mase.  The stegper and Straighter the channd, the farther the materia flowed, picking
up additiona rock debris, mud, and vegetation in the process (Morton, 1974).

Factors that account for the estimated effects of fire on sediment yield are based on severd
gudies that describe changing sediment rating curves and yields following large fires (for example,
DeBano, 1998; Roberts et al., 1984; Hecht et a., 1983; Hecht, 1981; Glysson, 1977; Brown and
Jackson, 1973). After reviewing the available field evidence, we conclude that post-fire sediment
yidds from the subwatersheds of the SAMP/MSAA area may be best predicted from base rates of
sediment transport by usng multipliers of 10, 7, 4, 2, 1.5, and 1 for the firgt through sixth winter
following the fire. For watersheds of 2 to 20 mi.?, multipliers of 12, 7, 3, 1.5, and 1 times the base
rate may be used to estimate sediment yidds during the firg five winters following the fire. These
factors assume that the burn periphery covers 100 percent of the watershed, dthough (as is typica)
large areas of unburned vegetation remain on north and east facing dopes or adjoining the riparian
zones. For watersheds smdler than 2 mi.2, a briefer and more extreme set of multipliers might be
used, such as 15, 5, 1.5, and 1, with base rates of sediment yield resuming after 3 to 4 years, exising
research, however, is probably not sufficient to support any particular set of multipliers.™®

3.5.3 In-Channd Sediment Trangport

Peak sediment trangport rates were caculated using the SAM mode*® for each major sub-
basin in the study area for the 2-year, 10-year, and 100-year discharge events. Peak transport rates
per unit area were dso cdculated for each of the sub-basins. The Laursen-Madden transport
function was used to generate sediment transport rates for general comparison purposes and for use
in the dternatives andyds. This trangport function has been shown to be a rdiable estimate of
sediment transport across basins of various subsirate types. Technicd Appendix A provides a
discusson of the vdidity of usng this transport function as wel as a detalled comparison and
sengtivity analyss of the various sediment trangport functions. It should be noted that these rates
represent the capacity for the system to transport sediment and may not describe actua sediment
trangport rates. Actua sediment transport is determined by both transport capacity and sediment
supply (see terrains discussion above).

18 \Watersheds smaller than 2 mi.2 (1,280 acres) may not have sufficient alluvial development to develop a consistent

sediment rating curve. Hence, these factors should be used only for comparisons of alter natives and other planning
applications, not for design. The approximation givenin thetext is most valid for the larger small watersheds and
least valid for those smaller than a mi 2.

19 The Laursen-Madden (LM), Laursen-Copeland (LC), and Engelund-Hansen (EH) sediment transport functionswere

used within the SAM application. In general, the Laursen-Madden (LM) function ismost suitable for sand and gravel
bed streamsand isa general all purpose function suitable for comparison across basins with various substrate types.
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3.5.3.1 San Juan Water shed

Absolute pesk sediment transport capacities for each mgor sub-basin during the 100-year flow
event are compared in Figure 22 on page 72. Transport rates are given a the most downstream end
of each sub-basin. For the Laursen-Madden transport function, Cafiada Gobernadora and Bell
Canyon had the highest absolute sediment transport rates in the San Juan watershed. This result is
likdy explained by the rdatively large size of these two canyons (11.08 mi.> and 2057 mi.?
respectively), dthough Cafiada Gobernadora aso has a rdatively high trangport capacity per unit
area (see Figure 23 on page 73). After Bdl Canyon and Cafada Gobernadora, the main stem of the
Central San Juan Creek sub-basin had the next highest absolute sediment trangport rate.  Peak
transport rates from Lucas Canyon were the lowest of the San Juan Creek watershed sub-basins.

Transport rates per unit area at the most downstream reach of each sub-basin for a 100-year
flow event are shown in Figure 23 on page 73. Since these rates are independent of sub-basin size,
they reflect sediment shedding properties, integrating factors of channel geometry, runoff rates, and
geology. For the Laursen-Madden transport function, Trampas Canyon had the highest transport
rates per unit area of any of the studied sub-basins entering San Juan Creek. Cafada Gobernadora,
Verdugo Canyon, and Lucas Canyon had the next highest transport capacities per unit area
Trangport rates per unit area are likely highest for Trampas Canyon, due to steep channd dopes a
the basin mouth, transportable sediment Szes, and a smal drainage area.  In many ways, Trampas
Canyon is different from the other studied sub-basins, which are larger canyon systems that occupy
broader valeys. Trampas Canyon is more representative of the steeper headwater systems of the
San Juan watershed where sediment yidds are much higher.  Conversdly, sediment yields per unit
area for the main San Juan channd are the lowest. More detailed sediment transport results for each
sub-basin are presented in Section 6 and in Technical Appendix A.

Cdculated sediment yields for the 2year, 10-year, and 100-year sorm events are shown in
Fgure 24 on page 74. These results essentidly represent the potentid volume of sediment ddivered
to the main stem of San Juan Creek from each of the tributary sub-basins during various magnitude
sorm events. In generd, average awnud measures of sediment yidd estimaed by Baance
Hydrologics (see Table 12 on page 68) are consstent with the absolute transport rates for a 2-year
dorm event edimated by PWA. Bdl Canyon exhibited the highest sediment yidd to San Juan
Creek. Thisis not surprising, snce Bell is the largest of the sub-basins and produced relatively high
transport rates.  The main stem of the Centrd San Juan sub-basin, Gobernadora, Trampas, and
Lucas Canyons aso produced relaively high yieds. Cafiada Chiquita produced the lowest yields of
the San Juan watershed sub-basins. Figure 25 on page 75 shows sediment yields per unit area.
Trampas Canyon has the highest yidds per area.  This is consstent with the results for transport
rates described above for this steep, smal tributary catchment. Of the studied canyon sub-basins,
Verdugo Canyon had the highest yield per unit area.
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Figure 22 Peak 100-Year Sediment Transport Ratesfor San Juan and San Mateo

Watersheds
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Figure23 Peak 100-Year Sediment Transport Rate per Unit Areafor San Juan and San

Mateo Creek Watersheds
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Figure24 Sediment Yield for 2-Year, 10-Year, and 100-Y ear Discharges
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Figure 25 Sediment Yield per Unit Areafor 2-Year, 10-Year, and 100-Y ear Discharges
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Based on the in-channd yidld results, sediment mass talances were calculated for the four
modeled reaches of the main stem of San Juan Creek to assess if the reaches were erosond or
depositiond. Upstream sediment input to San Juan Creek, from the upper watershed above Lucas
Canyon, was edimated using results from BH. Although the magnitude of results varies somewhat
for the two sediment transport functions (i.e, LaursenMadden and Laursen-Copeland), both
functions indicate a generd pattern of depodtion in three of the four modeed reaches during large
flood events. The most downstream reach was predicted to be dightly erosond during extreme
flood events. The delivery of sediment from the canyon sub-basins to the main San Juan Creek
channd likdy plays a dgnificant role in this depostiond paitern observed in the three upstream
reaches.

3.5.3.2 San Mateo Water shed

In the San Mateo Creek watershed, Gabino Canyon (upstream of the Crigtianitos Creek
confluence) was cdculated to have the highest sediment transport capacity (see Figure 22 on page
72). This absolute rete is the highest of dl modeed sub-basins in the San Juan and San Mateo
watersheds and is smilar in magnitude to rates caculated for Gobernadora and Bell Canyons in the
San Juan watershed. Transport rates caculated for La Paz and Cristianitos Canyons are the lowest
in of the modeled San Mateo sub-basins and are smilar to vaues caculated for Lucas and Verdugo
canyons. The Upper Cristianitos sub-basin (367 mi.?) had the highest transport capacity per unit
area of the three modeled San Mateo sub-basins (see Figure 23 on page 73). The badn’'s per unit
area transport rate surpasses rates caculated for al other sub-basins except Trampas Canyon. This
implies that the hydrology, geology, and geomorphology of Upper Crigtianitos Creek are conducive
to transporting sediment.  The transport capacity per unit area of Gabino Canyon is intermediate
between estimated rates for La Paz and Crigtianitos Canyons. Of the modeled sub-basins in the San
Mateo Creek watershed, La Paz Canyon had the lowest transport rates per unit, only dightly higher
than those for Lucas Canyon.

Cdculated sediment yields a the mouth of the sub-basins for the 2year, 10-year, and 100-
year sorm events are shown in Figure 24 on page 74. This figure illugrates that the Gabino Canyon
sub-basin exhibits the highest sediment yield of the three San Mateo sub-basins. This is mogt likey
due to the somewhat larger sze of Gabino Canyon, relative to the Upper Cristianitos and La Paz
sub-basins.  Although the Upper Cridtianitos sub-basin is hdf the sze of the La Paz sub-badin, its
raively high rate of sediment trangport per unit area (see Figure 23 on page 73) resulted in totd
sediment yields that were dightly higher than those from the La Paz sub-basin for the 10-year and
100-year events.

Figure 26 on page 77 shows the sediment rating curves developed for severd streams of the
San Juan and San Maeo watersheds. In comparing yield figures or sediment rating curves for
different basins, it is important to keep in mind differences between the basins in the primary factors
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Figure 26 Suspended Sediment Rating Curvefor Streams of the San Juan and San Mateo

Watersheds
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that affect sediment yields and trangport, including precipitation regime, geology and soils, relief,
bank and bed dability, drainage area, type of stream (i.e, dluvia or bedrock), tectonic setting, and
fire and land use higory of the basn. Of paticular interest are subwatersheds underlain by
Monterey shde, which have steeply doping sediment rating curves. This diatomaceous, chaky rock
wesathers quickly and yidds high quantities of sediments a dl flows Very little sand is produced
from this geologic type. In contradt, the crystdline bedrock sediment yidd is highly episodic. At
mogt flows it will produce few sediments, however, & extremey high flows and/or after fires it
yidlds high quantities of sediments. In generd, suspended sediment discharge in San Mateo Creek
is generdly less than in San Juan Creek for al messured flows. One factor that may contribute to
the lower suspended sediment discharge in San Mateo Creek is the absence of Monterey shale in the
drainage geology. This diatomaceous rock that underlies 10 percent of the drainage area in San Juan
Creek is known to yidd high quantities of sediment as it weathers. Another factor contributing to
the lower rate of suspended sediment transport in San Mateo isthe smaller drainage areasize.

36 WATERQUALITY

Pollutant pathways and cycles within settings as diverse as the San Juan and San Mateo
Creek watersheds can be complex. Condituents of concern in these watersheds include
temperature, turbidity, nutrients (primarily nitrogen and phosphorus), metds, and pedticides
(primarily diazanon and chloropyrafos).  Although the biogeochemica relationships that govern the
fate of different condituents can be complicated, it is important to note that a number of
generdizations are possble regarding the effect of the environmenta setting and the terrains on
water qudity. These generdizations, if gpplied in the proper context, can provide a framework
within which to understand monitoring data and to develop strategies for water quality management.

In generd, pollutants are trangported and sometimes transformed into other compounds with
gorm water runoff. They are ether in dissolved form, particulate form, or are adsorbed to other
paticles in the water (clays, colloids, etc). The avalability of particulates and pH affect the
digribution of pollutants between dissolved and bound forms. Therefore, land use characterigtics
that promote infiltration and dow the flow of water adlowing sediments to sdtle or filter out are the
main factors that control pollutant mobility.

Geology can aso have a direct impact on specific water quaity congtituent concentrations.
For example, the Monterey shale bedrock, which occurs in severa of the San Juan Creek sub-basins,
has been reported to be a source of high levels of phosphate (Dickert, 1966) and certain metas, such
as cadmium (Mgmundar, 1980).

Terans can influence the mohilization, loading, and cyding of pollutants. Some generd
water quality characterigtics of the mgjor terrainsin the sudy area are:
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Sandy terrains. Sandy terrains generdly favor infiltration of rainfal and therefore have
the potentid to direct pollutants mobilized in low to moderate ranfdl events into sub-
surface pathways, with little or no actual biogeochemica 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. Sty terrains are characterized by higher runoff rates and tend to favor
surface water pathways more than sandy terrains (but less than clayey terrains). Sty
ubgtrates can dso be a significant source of turbidity (i.e., fine sediments). Conversdly,
the finer sediments derived from the sty substrates promote the transport of metals and
certain pedicides in particulate form.  This makes them less-readily available in first and
second-order stream reaches, but potentially alows transport to Hgher 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 sorm events. Although clay soils are generdly quite resistant
to eroson, they can be very dgnificant sources of turbidity during extreme rainfal
events when erosion occurs and/or headcutting or incision within the streambed begins.

Crydalline terrains. Crydadline terrains are common only in the uppermost reaches of
the San Juan and San Mateo Creek sysems where development and agriculturd
activities are absent.  Similar to clayey terrains and in contrast to sandy terrains, during
low to moderate rainfdl events, primary pollutant pathways will be in surface weter
flow, leading to the potentia for rapid mobilization and transport of condtituents. Unlike
clayey terrains, however, the cryddline subsrates may be reatively poor in the finer
paticles that cause turbidity. Like dl terran types, extreme events will likely result in
the mobilization and transport of al szes of sediments from these aress.

3.6.1 Analysisof Existing Water Quality Data for the San Juan Water shed

Orange County has collected a significant amount of water quality data for San Juan Creek
since the 1950s.2° The bulk of recent water quality monitoring data in the San Juan Creek watershed
was collected by the Orange County PFRD in the 1990's at three sampling points that dlow for a
generdized comparison among land use and terrain types. The sampling points are: (8) the main
gem of San Juan Creek at La Novia bridge in San Juan Capistrano has a large drainage area that
includes al terrain types and contains diverse land uses, (b) the main sem of San Juan Creek at
Caspers Regiona Park (approximately 10 miles upstream of San Juan Capitstrano) represents runoff

20 Concurrent discharge measurements were not taken at the time of sampling for much of the data, creating some
limitations on its use.
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from primarily open space coastal scrub and chaparrd on crystdline terrains; and (c) the Oso Creek
sample location represents mostly urban land uses on clayey terrains.

The data for the key nutrients (nitrate, ammonia, and phosphate) monitored by Orange County is
summarized in Table 13 on page 81. This table includes datitical summaries for the measured
concentrations of these nutrients as a function of the 3-day antecedent rainfall measured at the Tudtin
rain gauge®! It is important to note that the measured nutrient concentrations, especialy during dry
periods, were a or below the detection limit for one of more of these condituents. In this case, the
detection limit vaues were used in the gatistical summaries. For this reason, any conclusons about
absolute nutrient concentrations at low levels should be consdered tentative.  The disaggregation of
the data was carried out in an effort to identify patterns of nutrient mobility as a function of ranfdl,
which is generdly conddered the primary mohbilizing event within any low-elevation watershed that
is not influenced by snow-mdt runoff.

3.6.1.1 Nitratesand Phosphates

Severd observations can be made on the bass of this data, as wel as the higtoricd data
which isincluded in Appendix B:

The data suggest that there are one or more sgnificant sources of nitrogen loading
between the Caspers and La Novia monitoring dations. It is not possble with the
avalable data to ascertain the sources of the additiond loading, but it may include
factors such as the location of several nursery operations downstream of the Caspers dite,
development on San Juan tributaries (e.g., Coto de Caza on Cafiada Gobernadora), and

21 Rainfall data from the Tustin gauge was chosen due to the completeness of the data and the relative proximity of the
gaugeto the watershed. The gauge is operated by the Orange County PFRD and islocated northwest of the water
quality stations on San Juan and Oso Creeks. Additionally, the gaugeislocated at an elevation (and, thus, mean
annual rainfall) similar to the monitored watersheds. It isreasonable to assume that storm patternsand relative
intensities observed at Tustin will be generally representative of conditions within the San Juan, Arroyo Trabuco, and
Oso Creek sub-watersheds. Additional insight could be gained with precipitation data collected, and especially
stream discharge data, collected within these basins.

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San M ateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page 80



3.0 Overview of San Juan and San Mateo Creek Watersheds

Table13
Summary Of Water Quality Data M easured by the Orange County Public Facilities and Resour ces Department as Function of Antecedent Rainfall, WY 1991
ToWY 1999
3-Day Caspers Regional Park LaNovia Oso Creek/Mission Vigjo
Rainfall 2 # of Samples Mean Median # of Samples Mean Median # of Samples Mean Median
Nitrate Concentrations (mg/l NO3 asN)

0.00 32 01 01 43 0.3 0.2 10 0.9 10
0.01-0.50 10 0.2 01 21 05 05 23 12 13
0.51-1.00 6 09 01 15 12 12 15 12 12
1.00-1.50 1 0.7 0.7 7 15 17 15 14 13

>1.50 0 n.d. n.d. 5 04 04 18 10 08
Ammonia Concentrations (mg/l NH3; asN)

0.00 31 01 01 42 01 01 10 0.9 10
0.01-0.50 9 04 0.1 20 01 01 23 12 13
0.51-1.00 5 25 05 14 01 01 15 12 12
1.00-1.50 1 05 05 7 0.3 0.6 15 14 13

>1.50 0 n.d. n.d. 5 01 01 18 10 0.8
Phosphate Concentrations mg/l PO, as P)

0.00 31 01 01 43 01 01 10 0.7 0.6
0.01-0.50 9 04 01 21 0.2 0.2 23 04 0.3
0.51-1.00 5 34 36 15 0.6 04 15 0.7 05
1.00-1.50 1 10 10 7 0.7 0.7 15 0.7 0.6

>1.50 0 n.d. n.d. 5 05 05 18 10 05
Zinc Concentrations (Total Zn mg/l)

0.00 11 23 2 12 28 16 10 63 63
0.01-050 9 7 23 17 52 20 23 61 49
0.51-1.00 7 87 100 18 48 32 15 87 92
1.00-150 1 33 33 7 51 43 14 135 58

>1.50 0 n.d. n.d. 5 30 24 18 58 54

& sumof three-day rainfall in inches as measured at the Orange County PFRD gaugein Tustin.

n.d. = no data

Source: Balance Hydrologics, 2000
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the large amount of grasdand in the sub-basins below Caspers? There is insufficient
rlidble data to determine whether a sSmilar dtuation exists with regard to phosphate
loadings between the two Stes.

Figure 27, Pat A on page 83 illudrates the relationship between measured nitrate
concentrations a La Novia and 3-day antecedent rainfdl. There are strong indications thet nitrate is
introduced into the lower San Juan Creek sysem by a mechanism tha generdly increases
proportiondly with precipitation up to 1.50 inches of 3-day ranfadl. Regresson andyss of the
relationship between nitrate concentrations and 3day antecedent rainfal up to 1.50 inches yielded
an rsquared vaue of 0.42. Given the naturd variability in the data and the smal sample Sze, this
corrdaion is conddered meaningful. This reaionship can be further examined by plotting the
sampled nitrate concentrations as a function of mean dally discharge as measured a the USGS
gauge (see Figure 27, Part B on page 83). The latter figure gives a better indication of the rdative
saturation of the watershed a the time of sampling. The data are condgtent with N mobilization
ether through direct transport by surface storm water runoff or by the displacement of nitrate-rich
groundwaeter into the stream system. The clugter of points at higher discharge rates likely represents
the basdine nitrate loading associated with rainfal, snce mog rainfal would be running off under
these saturated watershed conditions and nitrate assmilation by the biota would be rdatively
insgnificant.?®

The monitoring results for phosphate a La Novia indicate that there is a tendency to
higher phosphate levels with increases in both 3day antecedent rainfall and discharge.
These rdationships are presented graphicdly in Figure 28, Parts A and B on page 84.
The r-squared vaue for the relationship between phosphate concentrations and 3day
antecedent rainfdl is 0.28. This weak correlation likely results from differences in the
point during the season in which samples were collected. Because phosphate is typicaly
transported in the bound form with particulates, the amount of seasond rainfall (and
runoff) that occurred prior to the sampling affects phosphate concentration by affecting
the amount of sediment mobilization. Neverthdess, the goparent relaionship between
phosphate and rainfdl/discharge is consstent with eroson being the primary contributor
of phosphorus loading. Unfortunately, not enough samples were collected at Caspers to
ascertain whether this observation applies to the watershed as a whole or only to that
portion below Bl Canyon.

22 Grasslands (both native and non-native) have been shown to contribute relatively high loadings of nitrogenin studies
carried out in several locations. One obvious potential contributing factor is thefact that grasdandsareideal for
livestock grazing with the associated potential for N mobilization from animal wastes. Additionally, grassland soils
aretypically roughly 4 to 5 percent nitrogen by weight, and this N is available to rainfall passing over or through
these soils.

23 A background nitrate concentration of 0.4 mg/L in rainfall would be consistent with studiesin other locationsin the

nation. For example, Betson (1978) measured a nitrate plus nitrite concentration of 0.47 mg/L in rainfall at
Knoxville, Tennessee.
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Figure27 Nitrate Concentrationsfor San Juan Creek at La Novia, PartsA and B

Part A — Nitrate Concentration vs. Antecedent Rainfall

Part B — Nitrate Concentrations vs. Discharge
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Figure 28 Phosphate Concentrationsfor San Juan Creek at La Novia, Parts A and B

Part A — Phosphate Concentration vs. Antecedent Rainfall

Part B — Phosphate Concentrations vs. Discharge
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It is possible tha channd incison can be a contributing factor to both nitrogen and
phosphorus loading in the San Juan sysem. The link between channd incison and
phosphorus loading is reatively draightforward: Eroson of channd and floodplain
terace materid can release dgnificant quantities of stored phosphates.  The link to
nitrogen loading may be less readily apparent and centers around the potentia for
changes to groundwater inflows to stream reaches as the channd bed degrades. Deeper
groundwater is often enriched in nitrate. As a dream incises, it dewaters adjacent
aquifers from progressively gregter depths thereby increasing the nitrogen loading in the
surface waters under baseflow conditions,

The rdtio of avalable nitrogen to available phosphorus within a water body often has an important
regulating effect on the growth of aguatic plants and animds.** The monitoring data support the
contention that these systems are generdly nitrogen limited (i.e, N/P raio < 10)*. One notable
exception isfound for San Juan Creek a LaNovia

Figure 29 on page 86 illudrates the N/P ratio a this monitoring location as a function of
discharge. In this case, it gppears that the San Juan system is nitrogen limited at both very low and
veay high flow raes. Intermediate flow rates correspond with the period when the nitrate
concentrations have increased (with increasing rainfdl as discussed above) but phosphate levels
have yet to increase sgnificantly. Once discharge increases, with the associated generd tendency to
increase phosphate levels, nitrogen once again becomes the limiting nutrient.  Interegtingly, even
though the overdl Nitrogen vaues in the more urbanized Oso Creek sub-watershed are higher,
phosphéate levels are il high enough to lead to nitrogen limitation.

3.6.1.2 Zinc

Monitoring carried out by the Orange County PFRD in the 1990s in San Juan Creek
included andysis of saverd metads  cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb), nicke
(Ni), silver (Ag), and zinc (Zn). The results are reported in Appendix B.% In waters with typica pH
levels of 7 to 8, as found in San Juan Creek, metas are mogt likely to be found in their particulate
phase. Therefore, one can assume that the more bio-avalable dissolved fraction will have a much

24 Aquatic organisms, such as algae, require carbon, nitrogen, and phosphorus to fuel their basic metabolic processes.
If one of these elementsis present at low concentrationsin the environment, it may become a limiting factor intheir
growth. The nitrogen/phosphorusratio (N/P) is often used to indicate which element islimiting, with ratios below 10
indicating that nitrogen is limiting and ratios above 10 indicating that phosphorusislimiting.

% 1t should be noted that thethreshold of N/P < 10 is generalized froma wide range of aquatic systems. Theactual level
in the SAMP water sheds may vary with location, time of year and particular species being considered.

% The analyses were primarily conducted on unfiltered samples, meaning that the reported val ues represent the total
metal concentration that includes both the dissolved and particulate fractions.
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Figure 29 Nitrogen/Phosphorus Ratios vs. Discharge for San Juan Creek at La Novia

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page 86




3.0 Overview of San Juan and San Mateo Creek Watersheds

lower concentration. Because metds are typicaly found in their particulate form and are, therefore,
trangported in the same manner as sediments, it is unlikey that significant metal transport will occur
during dry westher, as the mgority of sediment trangport occurs during sorm events.  An initia
examination of the San Juan Creek monitoring data shows that, with the notable exception of zinc,
most metals are found in concentrations below the detection limit. The zinc data are summarized in
Table 13 on page 81 and Figure 30 on page 88. Severa observations can be made on the basis of
this data:

The data do not indicate a dgnificant difference in zinc concentrations between the
Caspers and La Novia monitoring dations.  This suggedts that equivalent zinc sources
are found both upstream and downstream of the Caspers dte.  Such sources likey
include gavanized meta products (eg., sted culverts), automohbile tire wear, roof
drainage, and naturdl minera westhering.

Zinc mobility with rainfal. The raionship between measured zinc concentrations and
3-day antecedent rainfdl suggest that zinc concentrations increese with increasing
ranfadl until gpproximately 1 inch of 3day cumulative antecedent rainfal is reached, a
which point zinc concentrations begin to decrease (see Figure 30, Part A on page 88).
This response is further illusrated the rdationship between measured zinc
concentrations and daily flow, which shows that the highest levels of zinc occur & flows
between 10 and 100 cfs (see Fgure 30, Pat B on page 88). This pattern can be
explaned by a background loading of zinc, as seen a low flows. As discharge
increases, sediments are mobilized and transported downstream with the associated
paticulate metas. At the highest flows, zinc concentrations decrease as a result of
dilution from rainwater and removd of contaminated sediments from the system.

Totd zinc concentrations in water samples collected from San Juan Creek range from
below the detection limit to 420 ng/L (measured at Caspers Regiona Park on November
15, 1993). As a point of comparison, the monitoring results indicate that, on severa
occasions, zinc concentrations surpassed the 120 mg/L criteria (for both acute and
chronic levels) tha have been edablished for priority toxic pollutants under the
Cdifornia Toxics Rule. In generd, we would expect the dissolved fraction of tota zinc
to have much lower concentrations than particle-bound fractions.

3.6.1.3 Total Dissolved Solids

During the 1960's, surface water samples were andyzed for total dissolved solids (TDS) as
part of an effort to locate drinking water sources in the San Juan Creek watershed. The TDS
sampling conssted of a bulk parameter that measured dissolved sdts, in this case primarily sodium
(Na"), cacium (Ca™), magnesum (Mg™), potassium (K ™), chloride (CI), sulfate (SOy4’), bicarbonate
(HCO3), and slica(SO3) in water. Sources of these condtituents include both natura weethering of
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Figure 30 Zinc Concentration for San Juan Creek at La Novia, PartsA and B

Part A Zinc Concentrationsvs. Antecedent Rainfall

Part B Zinc Concentrationsvs. Discharge
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bedrock and soils as well as anthropogenic sources from agriculture and urbanization. The data st
suggests that TDS concentrations in San Juan Creek increase from 200 mg/L at its upper reaches to
over 1,000 mg/L in the lower reach. Given the minimal urbanizetion of the watershed in the 1960's,
this 500 percent increase in TDS is likely the result d: () inputs from sub-basins that drain highly
erodible substrates such as Monterey Shale (eg., Cafiada Chiquita and Oso Creek); (b) irrigation
return flows in Oso Creek, Caflada Chiquita and Caflada Gobernadora; and (c) evaporative
processes that concentrate sdts in the water column throughout the length of San Juan Creek. These
data suggest that high TDS isindicative of abasdine condition for the lower San Juan watershed.

3.6.1.4 Bacteria

Frequent, but spatidly limited bacteria monitoring data is available for the lower reaches of
San Juan Creek under a program caried out by the South East Regiond Reclamation Agency
(SERRA). These daa indicate persgently high counts of totd and fecd coliform (FC), and
enterococcus (EC), both at the mouth of San Juan Creek and upstream of the Latham Treatment
Pant. The RWQCB water quality objective for contact recreation of 200/ml of totd bacteria (log
mean over 30-day period) is consstently exceeded. However, the water quality objective for non
contact recreation of 2000/ml of totad bacteria is generally attained at the upstream monitoring Site.
For cdendar year 2000 the log mean feca coliform concentration a Del Obispo Park was roughly
300/ml. The U.S. EPA guiddines for enterococci that are cited in the Basn Plan (151/ml for
infrequently used freshwater areas) was met on only roughly one-third of the samples taken over
recent years a the upsream De Obispo Park monitoring site.  The log mean enterococc
concentration for calendar year 2000 was approximately 540/ml.

It is important to note that both the SERRA monitoring Stes are located a the most
downstream reaches of San Juan Creek, within and below extensive urbanized areas. The sources of
these bacterid contaminants cannot be ascertained with existing data

3.6.2 Analysisof Existing Water Quality Data for the San M ateo Water shed

Unfortunately, there is limited avallable comparable basdine data for San Mateo Creek.
Limited water quality data from various studies (Lang et d.1998) were compiled. However, these
dudies contained no samples that were andyzed for metds and the five samples andyzed for
nutrients were dl collected on the same day (March 17, 1997) without corresponding discharge
measurement (see Appendix B). The ability to andyze basdine water qudity conditions for the San
Mateo Watershed would be furthered if the monitoring data collected on the Marine Base Camp
Pendleton were available for review.
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Additional and ongoing water qudity monitoring is currently being conducted by Rivertech
Inc. for Rancho Misson Vigo. The sampling plan, begun in early 2001, cdls for a comprehensve
andyss of both sorm event and dry weather samples collected from nine locations within the
SAMPMSAA sudy areg, including two dtes within the San Mateo Creek watershed (Crigtianitos
and Gabino Creeks). This daa is supplemented by continuous monitoring of temperature,
conductivity, dissolved oxygen, pH and flow a four gations (including Crigtianitos Creek). Data
dready collected is not yet available for analyss. However, it will be an important resource for
future updates to this report.

As part of the San Diego Basn Plan, Region IX of the Water Quality Control Board has
designated beneficid uses (pursuant to Section 303 of the CWA) for San Juan and San Mateo
Creek. These designated beneficid uses for these two watersheds are defined and listed in Table 14
on page 91. In addition, applicable water quaity standards established by Region 9 of RWQCB and
by the State Water Board under the Cdifornia Toxics Rule are summarized in Table 15 on page 92.

3.7 GROUNDWATER

The vast mgority of the San Juan and San Mateo watersheds is underlan by semi-
consolidated sandstones and by dluvid and terrace sediments derived from the sandstones that have
the capacity to store groundwater (Williams, 1969; Morton, 1970). Severd of the bedrock geologic
units in the centrd portion of the San Jian watershed are moderately sandy and largely uncemented,
affording sgnificant opportunities for infiltration and groundwater sorage. In this portion of the
watershed, the sandy deposits in the floodplain and stream valeys are permesgble and therefore, can
be a mgor source of groundwater recharge to both loca and regiond agquifers. Clay portions of the
watershed and areas with geologic units composed of sltstones, shales, and mudstones, contain few
beds of water-bearing sandy sediments. These areas dso tend to have the highest groundwater
sdinity because negatively charged clay particles are often coated with ions that are reeased into the
groundwater.

Wesathered and fractured crydaline rocks yield moderate amounts of water sustaining
gorings and baseflows, commonly in the more mountainous upper portions of the two watersheds
and ther neighboring basins. These flows support some of the more sgnificant and continuous
bands of riparian vegetation. They are typicdly the least minerdized and highest qudity of the
groundwaters in both watersheds, and therr contributions to baseflows are often dignificant in
maintaining water qudity in the dluvid aguifers downdream within levels suitable for aguatic
habitat functions
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Table14

Designated Beneficial Usesfor San Juan and San Mateo Creek Water sheds

per San Diego Basin Plan Water shed
San Juan Creek San Mateo Creek

Description of Use

Water shed

Water shed

Agricultural Supply (AGR)—Includes uses of water for farming,
horticulture, or ranching, including, but not limited to, irrigation, stock
watering, or support of vegetation for range grazing.

Industrial Service Supply (IND)—Includes uses of water for industrial
activitiesthat do not depend primarily on water quality, including, but not
limited to, mining, cooling water supply, hydraulic conveyance, gravel
washing, fire protection, or oil well re-pressurization.

Contact Water Recreation (REC-1)—Includes uses of water for
recreational activitiesinvolving body contact with water, where ingestion
of water isreasonably possible. These usesinclude, but are not limited to,
swimming, wading, water-skiing, skin and SCUBA diving, surfing, white
water activities, fishing, or use of natural hot springs.

Non-Contact Water Recreation (REC-2)—Includes the uses of water for
recreational activities involving proximity to water, but not normally

involving body contact with water, where ingestion of water is reasonably
possible. These usesinclude, but are not limited to, picnicking, sunbathing,
hiking, beachcombing, camping, boating, tidepool and marine life study,
hunting, sightseeing, or aesthetic enjoyment in conjunction with the above
activities.

Warm Freshwater Habitat (WARM)—Includes uses of water that

support warm water ecosystems, including, but not limited to, preservation
or enhancement of aquatic habitats, vegetation, fish or wildlife, including
invertebrates.

Cold Freshwater Habitat (COLD)—Includes uses of water that support
cold water ecosystems, including, but not limited to, preservation and
enhancement of aquatic habitats, vegetation, fish or wildlife, including
invertebrates.

Wildlife Habitat (WILD)—Includes uses of water that support terrestrial
ecosystems, including, but not limited to, preservation and enhancement of
terrestrial habitats, vegetation, wildlife (e.g., mammals, birds, reptiles,
amphibians, invertebrates), or wildlife water and food sources.

Rare, Threatened, or Endangered Species (RARE)—Includes uses of
water that support habitats necessary, at least in part, for the survival and
successful maintenance of plant or animal species established under state or
federal law asrare, threatened, or endangered.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
(lower reaches

only)

& Although the San Juan Creek water shed supports endanger ed species, such asthe arroyo toad, the San Diego Water

Board has not designated RARE as a beneficial use for this water shed.

Source: San Diego Water Quality Control Board
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Table15

California RWQCB Region 9 and CTR Standards and Objectives
Applicableto the Quality of Water in the SAMP Study Area

California California California
Drinking BasinPlan  ToxicsRule! ToxicsRule'
Constituent Units Water Standards®  Objectives” (cMC)? (cco)"
Inorganic Chemicals

Aluminum mg/L 1 - - -
Antimony mg/L 0.006 - - -
Arsenic mg/L 0.05 - 0.34 0.15
Asbestos MFL - - -
Barium mg/L 1 - - -
Beryllium mg/L 0.004 - - -
Boron mg/L --¢ 0.75 - -
Cadmium mg/L 0.005 - 0.0043 0.0022
Chromium mg/L 0.05 - 0.016 0.011
Chloride mg/L none 250 - -
Copper mg/L 13 - 0.013 0.009
Cyanide mg/L 0.2 - - -
Fluoride mg/L 2 1 - -
Iron mg/L 0.3 0.3 -- -
Lead mg/L 0.015 -- 0.065 0.0025
Manganese mg/L 0.05 0.05 - -
Mercury mg/L 0.002 -- - -
Nickel mg/L 01 - 047 0.52
Nitrate+Nitrite (asN) mg/L 10 --© - -
Nitrite (asN) mg/L 1 - - -
Selenium mg/L 0.01 - - 0.005
Silver mg/L 0.05 - 0.0034 -
Sodium % --¢ 60 - -
Sulfate mg/L 250, 500 250 - -
Thallium mg/L 0.002 - - -
zZinc mg/L 5 - 012 012
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Table 15 (Continued)

CaliforniaRWQCB Region 9 and CTR Standards and Objectives
Applicableto the Quality of Water in the SAMP Study Area

California California California
Drinking BasinPlan  ToxicsRule! ToxicsRule'
Constituent Units Water Standards®  Objectives” (cMC)? (cco)"
Others
pH pH Units 6.585 6.585 - -
Specific Conductance (rs) 900, 1600 - - -
Total dissolved solids mg/L 500 500 - --
Ammonia (asN) mg/L 30 -4 - -
Fecd coliform
bacteria MPN/100m log mean <20 - - -

Maximum contaminant levels established by the DHS, from Title 22 of the California Code of Regulations,
April 2000. Where two values are shown, they represent the "recommended" and "mandatory" values.
Concentrations not to be exceeded more than 10 percent of the time during any one year period.

No primary drinking water standards have been established for boron or sodium. At elevated concentrations, these
constituents may constrain plant or crop growth.

Un-ionized ammonia concentrations exceeding 0.0025 mg/L can be toxic.

Biostimulating constituents.

California Toxics Rule (CTR) freshwater aquatic life criteria.

9 Criteria Maximum Concentration (CMC) equals the highest concentration to which aquatic lifecanbeexposedfor a
short period of time.

Criteria Continuous Concentration (CMC) equalsthe highest concentration to which aquatic life can be exposed for
an extended (4-days) period of time.

Source: Balance Hydrologics, Inc., 2001

There are three shdlow dluvid basns that sustain perennid or near-perennid stream flow in
the San Juan Creek Watershed. These basins are located in Chiquita Canyon above the “Narrows”,
Chiquita Canyon below the “Narrows” and Gobernadora Canyon. These dluvid basins are dl
recharged primarily by ground water emanating from the adjoining bedrock aguifers. The shdlow
dluvid aguifers of the Gobernadora and Chiquita valeys are patidly isolated from the San Juan
aquifer via a “damming effect” resulting from the presence of fine-grained lake-bed deposits which
underlay their lower reaches.

At the landscape scde, most of the riparian and aguatic habitats have a least trandent
reliance on groundwater. The exception to this would be in Chiquita and Gobernadora Canyons,
which contain some of the largest areas of sandy soils and the grestest volumes of aquifer Storage.
The low permesbility lake-bed deposts in these canyons form sand wedges that help sustain shalow
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3.0 Overview of San Juan and San Mateo Creek Watersheds

groundwater levels in the lower haf mile of he Chiquita and Gobernadora Canyons. These shallow
groundwater conditions are an important component of maintenance of riparian habitat in these
aress.

Sope wetlands in the study area are dso sustained by groundwater. Approximately haf of
the dope wetlands are sustained by water emanating directly from landdides, while others may be
supported by groundwater stored in the Santiago formation that is upwelling along bedrock fractures
and faults. Generdly, both the yidds and the qudity of groundwater vary consderably over the
course of a season. More detailed analysis of the dope wetlands is provided in the Sope Wetland
Functional Assessment (PCR, 2000a); detailed analysis of groundwater in the study area is provided

in Appendix C.

3.8 BIOLOGICAL RESOURCES

A totd of 16 vegetation types have been mapped within the San Juan and San Maeo
watersheds (Holland, 1986; OCHCS, 1992). A diversity of vegetation typifies most of these two
watersheds. Riparian woodlands and forests occur dong most portions of the stream corridors.
Some of the mgor dands of riparian vegetaion can be found in the following areas. San Juan and
Trabuco to the confluence with Oso Creek; Cafada Gobernadora tributaries, Bell Canyon; and
many of the tributaries to San Juan and San Mateo creeks. Dispersed sections of riparian vegetation
occur dong Oso, Horno, and Cafiada Chiquita Creeks. The dopes aong these corridors are
dominated by coastd sage scrub or chaparrd communities.  With increesng eevation, chaparrd
communities replace coastal sage. Coastd sage scrub is redtricted to xeric, south facing dopes. Oak
woodlands and forest become common in the upper reaches of the watersheds on north-facing
dopes and adong drainages. In severad pats of the watersheds, increased urbanization has
eliminated the naturd vegetation.

According to the WES/CRRL studies, the study area contains approximately 3,080 acres of
aguatic and riparian resources, and 1,252 miles of intermittent and ephemera drainages. Based on
the Corps planning level deinegtion, approximately 1,871 acres of aguatic and riparian resources
would be considered subject to Corps jurisdiction under Section 404 of the Clean Water Act, within
the bank full and active flood aress (i.e, CRRL Rating 1). Of these 1,871 acres, approximately 996
acres of riparian habitat would be considered Corps jurisdictional wetlands (Lichvar et a., 2000).
The remaining 1,209 acres of aguatic and riparian resources may or may not be subject to Corps
jurisdiction and would need to be delinested using a routine jurisdictional determination/wetland
ddinegtion procedure. The specific extent of CDFG jurisdiction will be determined a a later time
usng routine dgte-gpecific jurisdictional determination methods.  However, the information
contained in the CRRL landscgpe-scde ddineation should provide a strong foundation for
determining the extent of CDFG jurisdiction.
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Dominant aguatic habitat types in the study area are southern willow scrub and mule fat
scrub. Southern sycamore riparian woodland and southern coast live oak woodland are aso
common, especiadly in the San Mateo Creek watershed. There are dso isolated instances of akali
marsh, dope wetlands, and vernd pools, primarily in the San Juan Creek watershed. The functiord
integrity of the riverine and non-riverine resources were evaluated by WES (Smith, 2000) and PCR
(2000a), respectively, and are discussed in companion reports.

3.8.1 San Juan Creek Watershed

The San Juan Creek watershed within the study area supports avariety of habitats. The
predominant habitats are coastal sage scrub (12,255 acres or 34 percent of the study areq), chaparral
(8,448 acres or 23 percent), grassland (4,193 acres or 11 percent), agriculture (3,572 acres or 10
percent) and riparian (2,703 acres or 7 percent, as mapped in the generaized NCCP/HCP vegetation
database). Other natura habitats include oak woodland (844 acres), forest (449 acres), open water
(176 acres), marsh (14 acres), cliff and rock (9 acres), streams (7 acres), and vernal pools (5 acres).
Developed land comprises 2,789 acres (7 percent), and disturbed habitat comprises 756 acres

(2 percent).

Riparian woodlands and forests occur dong most of the stream courses in the study area

The type of riparian forest aong the drainages of the San Juan watershed varies based on eevation,
geology, and hydroregime. San Juan Creek itsdlf is a broad riverine complex in certain reaches, has
intermittent to near-perennia flow, and is dominated by willow-cottonwood riparian forests.
Perennid streams such as Caflada Chiquita and Cafiada Gobernadora contain communities typica of
more hydric conditions and include sections that support akaine marsh and meadow wetlands. The
valey floors of Cafiada Chiquita and Gobernadora have been subjected to extensve agriculture and
grazing, and little native vegetation remains on the valey floor beyond that found within the riparian
zone. Tributaries to the east and further up in the watershed, such as Verdugo and Bl Canyons, are
drier, have coarser subgtrates, and typically support sycamore-cottonwood riparian forests.

The San Juan Creek watershed supports a large variety of senstive species (see Table 16 on
page 96). The resdent gnatcatcher population is consdered one of the core populations of the
gpecies in southern Cdifornia The leest Bdl's vireo occurs primarily in two locations in the
watershed, approximately eight pars occur in Canada Gobernadora within the Gobernadora
Ecologica Restoration Area (GERA) and a sgnificant population has been documented to occur in
Arroyo Trabuco. Populations of vireo in the watershed have generdly been increasing over the last
decade. The arroyo toad population is relatively smdl in the middle to lower portions of San Juan
Creek, but larger populations occur in Bell Canyon and upper San Juan Creek.
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3.0 Overview of San Juan and San Mateo Creek Watersheds

Table 16

Sensitive Speciesin the San Juan Creek Water shed

Common Name Scientific Name
Stateor Federally Listed Species
Cdliforniagnatcatcher Polioptila californica
arroyo toad Bufo californicus
least Bell’ s vireo Vireo bellii pusillus
thread-leaved brodiaea Brodiaeafilifolia
Senditive Fauna
Cooper’s hawk Accipiter cooperii
white-tailed kite Elanusleucurus
long-eared owl Asio otus
rufous-crowned sparrow Aimophila ruficeps
yellow warbler Dendroica petechia
Cdliforniahorned lark Eremophila alpestris actia
Mountain lion Puma concolor
southwestern pond turtle Clemmys marmorata pallida
San Diego horned lizard Phrynosoma coronatum blainvillei
orange-throated whiptail Cnemidophorus hyperythrus beldingi
coastal western whiptail Cnemidophorus tigris multiscutatus
northern red-diamond rattlesnake Crotalus ruber ruber
western patch-nosed snake Salvadora hexaplepis virgultea
two-striped garter snake Thamnophis hammondii
western spadefoot toad Scaphiopus hammondi
red-shouldered hawk Buteo lineatus
great horned owl Bubo virginianus
cactus wren Campylorhynchus brunneicapillus
grasshopper sparrow Ammodramus savannrum
yellow-breasted chat Icteriavirens
SD desert woodrat Neotoma lepida intermedia
mule deer Odocoileus hemionus
Sensitive Plants
salt spring checkerbloom Sidalcea neomexicana
Catalinamariposalily Calochortus catalinae
Coulter’s saltbush Atriplex coulteri
beaked spikerush Eleocharisrostellata
Coulter’s matilija poppy Romneya coulteri
southern tarplant Centromadia [Hemizonia] parryi ssp. australis
intermediate mariposalily Calochortus weedii var. intermedius
many-stemmed dudleya Dudleya multicaulis
Palmer’ s grapplinghook Harpagonella pal meri
mud nama Nama stenocarpa

Source: Dudek & Associates, 1999
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3.8.2 San Mateo Creek Water shed

The portion of the San Mateo watershed within the study area supports a variety of naturd
habitats. The predominant habitats are coastal sage scrub (3,876 acres or 32 percent of the study
ared), grasdand (3,166 acres or 26 percent), and chaparra (2,808 acres or 23 percent). Riparian
habitat (as mapped in the generdized NCCP/HCP vegetation database) comprises 1,089 acres (9
percent). The remaining habitat/land cover is comprised of agriculture (3 acres), developed land
(491 acres), disturbed habitat (233 acres), woodland (100 acres), forest (160 acres), open water (3
acres), streams (6 acres), marsh (0.6 acre), and cliff and rock (5 acres).

The San Mateo watershed is dominated by sycamore and oak woodland riparian forests.
The canyons in the San Mateo watershed tend to be steeper and narrower than those in the San Juan
watershed. Consequently, substrates are coarser, with many of the streams dominated by rock and
cobbles. The upper portions of Gabino and La Paz watersheds have been subject to intensve
grazing, and many of the riparian zones are somewhat denuded. Landdides have facilitated
expresson of groundwater in some sections of the watershed, promoting development of isolated
patches of dkadine marsh plant communities. The lower portion of the watershed flows through
MCBCP has been subjected to some agriculturd, recregtiond, and military uses.

The upper San Mateo watershed supports a large variety of sendtive species (see Table 17
on page 98). With the exception of the arroyo toad, which is abundant in Talega Creek, none of
these gpecies occurs in great numbers within the study area. However, the least Bdll's vireo occurs
in large numbers downstream in San Mateo Creek. It aso is notable that the southern stedlhead and
the federdly listed endangered tidewater goby occur in the San Mateo Creek watershed; however,
they occur outsde the SAMPMSAA sudy area®” Detaled discusson of the integrity of the
riverine and non-riverine aquatic resources in the study area can be found in the WES study (Smith,
2000) and the PCR andysis (PCR, 2000a), respectively.

27 The National Marine Fisheries Service (NMFS) is currently reviewing the status of the southern steelhead in San
Mateo Creek.
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Tablel17

Sensitive Speciesin the Upper San Mateo Creek Water shed

Common Name

Scientific Name

Stateor Federally Listed Species
California gnatcatcher

least Bell’ s vireo

arroyo toad

thread-leaved brodiaea

Polioptila californica
Vireo bellii pusillus
Bufo californicus
Brodiaea filifolia

Sensitive Fauna
Cooper’s hawk
rufous-crowned sparrow
grasshopper sparrow
long-eared owl

great horned owl
red-shouldered hawk
cactus wren

white-tailed kite
Californiahorned lark
yellow-breasted chat
southwestern pond turtle
western spadefoot toad
orange-throated whiptail
coastal western whiptail
northern red-diamond rattlesnake
San Diego horned lizard
western patch-nosed snake
two-striped garter snake
San Diego desert woodrat
mule deer

mountain lion

Accipiter cooperii

Aimophila ruficeps

Ammodramus savannrum

Asio otus

Bubo virginianus

Buteo lineatus

Campylorhynchus brunneicapillus
Elanus leucurus

Eremophila alpestris actia
Icteriavirens

Clemmys marmor ata pallida
Scaphiopus hammondi
Cnemidophorus hyperythrus beldingi
Cnemidophorustigris multiscutatus
Crotalusruber ruber

Phrynosoma coronatum blainvillei
Salvadora hexaplepisvirgultea
Thamnophis hammondii

Neotoma |l epida intermedia
Odocoileus hemionus

Puma concolor

Sensitive Plants

Catalina mariposa lily
prostrate spineflower
mesa brodiaea

upright burhead

San Diego County viguiera
vernal barley

chaparral beargrass
western dichondra

Fish’s milkwort
intermediate mariposa lily
many-stemmed dudleya
Palmer’ s grapplinghook
mud nama

Calochortus catalinae
Chorizanthe procumbens
Brodiaea jolonensis
Echinodorus beter oi
Viguieralanciniata
Hordeum intercedens

Nolina cismontane
Dichondra occidentalis
Polygala cornutavar. fishiae
Calochortus weedii var. intermedius
Dudleya multicaulis
Harpagonella palmeri

Nama stenocar pa

Source: Dudek & Associates, 1999
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4.0 SUMMARY OF WATERSHED ATTRIBUTES/REGIONAL CONTEXT

The technicd andyses summarized in this report provide an overview of the physcd
processes and biological conditions of the San Juan and upper San Mateo creek watersheds and
provides information for land use planning a the watershed scde. The mgor aitributes of the
watershed that should be conddered during land use planning include the underlying geology,
patterns of runoff, interaction of groundweater with surface hydrology, sediment processes, historic
land uses and exigting water qudity. Following is a summary of how these mgor attributes can be
incorporated into decisons regarding future land use.

41 GEOMORPHOLOGY AND TERRAINS

The SAMP/MSAA sudy can be divided into three mgor geomorphic terrains which are
manifested as north-south running zones through the watersheds: clayey, sandy, and, crysaline.
The runoff patterns and susceptibility of the channds to incison are influenced by the soils and
subsoils that are characterigtic of each terrain.  The western portions of the study area (i.e., Oso
Creek, Arroyo Trabuco, and the lower third of San Juan Creek) are predominately clayey terrains.
The central portion of the study area (i.e., Chiquita, Bell, and the middle reaches of San Juan Creek)
is underlain by sandy or slty-sandy substrates. This is reflected by drainage densities that are lower
than other coastd watersheds in southern Cdifornia and by channd-less tributary valeys that are
characterized by swaes that are hydrologicaly connected to the main stem creek, but lack true bed
and bank dructure. The eagtern portion of the study area (i.e, Lucas Canyon, Gabino, La Paz,
Crigianitos, and Tdega Creeks) is underlain by crysdline rocks (granitic or partly metamorphosed
volcanic in origin) which have developed dopes and soils that are both shdlow and sandy. The
dopes east of both Chiquita and Gobernadora Canyons are unique in that they contain somewhat of
a hybrid terrain.  Although underlain by deep sandy subgrates, they are localy overlain by between
2 and 6 feet of exhumed hardpan.

Although dl three terrains exhibit fairly rgpid runoff, undisturbed sandy dopes contribute
less runoff than clayey ones because it is easer for water to infiltrate into the coarser subdtrate.
Runoff in cryddline terrains tends to be rgpid and is highly influenced by the presence and density
of coverage of impervious areas of rock outcrop that typify the terrain.  As a result, the volume of
runoff generated by the same amount and intendty of ranfdl in a sandy watershed is generdly
lower than that generated in aclayey or crystdline watershed. A schemdic illudration of the effect
of mgjor terrains on pesk flowsis provided in Figure 31 on page 100.
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Figure 31 Generalized Effectsof Major Terrainson Peak Flow
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4.0 Summary of Watershed Attributes/Regional Context

The differences in runoff patterns between terrains provide opportunities for the land use
planning process. In cdayey and cryddline terrains, the difference in runoff response between an
urbanized and a naturd condition is much less pronounced than in sandy terrains (i.e, clayey
watersheds generdly do not experience as dramétic an increase in post-urbanization runoff as sandy
watersheds). Consequently, channels in clayey and crysaline terrains are generally more resstant
to erosion, incison, and headcutting than sandy ones, if gppropriate runoff management measures
are implemented?® Cryddline terrains are characterized by shalow bedrock with an overlying layer
of sandy subdrate; therefore, they typicdly dlow for higher infiltration rates than clayey terrans,
which seal and become impervious upon saturation.  Therefore, in clayey terrans, it may be
preferable to Stuate development on the ridge tops and maintain vegetated buffers adjacent to the
stream corridors.

Unless gabilized by riparian vegetation, streams in sandy terrains are generdly the least
dable and, therefore, the most susceptible to channd incison or channel widening associated with
changes in land use. Studies have shown that urbanization in sandy watersheds can result in a more
marked proportionate increase in storm pesks and associated dteration of downstream channel
morphology than in more clayey watersheds. Therefore, in sandy terrains, management of post-
development runoff is criticd. The least damaging development prescription would be to provide
ample st backs from the streams in order to retain the infiltration capacity of the valley floor and
cluster resdentia uses on the hilldopes or ridges while avoiding the main tributary svales. Because
the effect of markedly increased flow in sandy watersheds following urbanization has been observed
to be inversdy proportiona to the size of the watershed, placing development atop ridges in sandy
terans aove smdl, wvulnerable sub-watersheds soils must be accompanied by adequate
detentionvinfiltration (which could occur in the adjacent swaes). Such management will decreasse
the risk of eroson, incison, and downcutting of lower order drainages on the dopes below the
development.

Although these generdized patterns can guide land use planning a a watershed scde, the
gpecific characterigtics of a given sub-basin should direct planning a the Ste-specific scde.  For
example, while the eastern dopes and ridges of Chiquita and Gobernadora are generdly sandy, the
ridges are localy capped by hard clay layers that geologidts interpret to be ancient subsoils. These
aress receve rainfdl and generate extremey rapid runoff, especidly during large sorm events.
Runoff from these hardpan caps is rapid even during moderate Szed storms, presently forming
numerous gullies a the heads of individud tributary valeys before it percolates into the sandy soils
further downdope. In the context of the entire sudy area, the hydrologic effects of development can
be minimized if dted, to the extent feasble, in aress that dready yied low-infiltration and high
runoff patterns. However, in dl terains, sengtive biologicd communities or habitats should be

28 Osp Creekislocated in an area dominated by clayey terrain. However, the magnitude of urbanization, uncontrolled
increasesin runoff, and floodplain encroachment have exceeded the resilience of the channel and resulted in extreme
channel incision.

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page 101



4.0 Summary of Watershed Attributes/Regional Context

avoided to the maximum extent possible and runoff from developed area should be managed and
floodplain integrity maintained in order to hep maintain the geomorphic and biologic integrity of
the streams.

The terrains reflect the properties of the underlying geologic formations, parent materids to
the soils. While most of the rock units which form sandy terrains do occur elsawhere in Orange
County, they outcrop to a much greater extent in the San Juan and San Mateo watersheds, where
they are predominant landscape-sheping influences in some of the larger sub-basns.  The
SAMP/MSAA provides an opportunity to develop approaches and guidelines consstent with the
properties of these distinct and unfamiliar substrates rather than using traditiona criteria that are
likely to prove ineffective or even harmful to habitat functionsin these soils and watersheds.

42  SURFACE HYDROLOGY

Both the San Juan and San Mateo watersheds are generally characterized by dow infiltration
rates relative to adjacent watersheds. For example, review of existing data for the Santa Margarita
and San Luis Rey watersheds shows that these two watersheds have a higher percentage of Type B
soils than the San Juan and San Mateo watersheds (Steinitz et d, 1996). Therefore the San Juan and
San Mateo watersheds would be considered more dowly infiltrating areas than the Santa Margarita
and San Luis Rey (in general). Compared with the San Mateo watershed, San Juan contains
goproximately 10 percent less coverage with poorly infiltrating soils (i.e, C and D soil
hydrogroups). In contragt, the steep crystdline terrains of the San Mateo watershed exhibit rapid
runoff and relaively lower infiltration capacity.

Significant differences can be found within the watersheds a the sub-basin scde. Within the
San Juan watershed, Chiquita and Gobernadora Canyons possess broad valeys of relatively higher
infiltrating sandy soils. However, as noted above, the dopes above portions of Gobernadora are
characterized by B soils that are overlain by severd feet of hardpan that, if undisturbed, cause this
areato respond more likea C or D soil

The composite hydrograph for 2year, 10-year, and 100-year flows in San Juan Creek at
flows the ocean are 5,170 cfs, 29,280 cfs, and 67,280 cfs, respectively. For San Mateo watershed,
the predicted 2-year, 10-year, and 100-year flows at the ocean are 3,200 cfs, 19,160 cfs, and
47,530 cfs, respectively. Predicted flows in the San Mateo watershed are between 21 percent and
24 percent lower than those in the San Juan watershed, which is consgtent with the 24 percent size
difference between the two watersheds (i.e., 133 mi.2 vs. 176 mi.?). Severa things are notable about
the hydrologic modding results.  First, peak flows from the western portion of the watershed arive
in the lower San Juan watershed more rapidly than pesk flows from the centrd and eastern portions
of the watershed (see Figure 32 on page 103). Peak flows from Oso Creek and Trabuco Creek
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Figure 32 Sub-basin Peak Flow Timing Relativeto the Main Stem of San Juan Creek
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arive a the main sem of San Juan Creek approximately 2.8 hours before flows from the centrd and
eastern portions of the watershed (as represented by the hydrograph for San Juan Creek upstream of
Horno Creek). The more rapid arrival of pegk flows from the western watershed occurs for three
reasons. (@) Flow distances from the western tributaries are somewhat shorter to the lower San Juan
watershed than from the areas to the east; (b) The western watershed is more urbanized than the
eagtern watershed. Impervious surfaces in these urban areas shed runoff much more quickly than
more pervious aress to the east, and the hydrograph pesk occurs earlier; (¢) The centra portion of
the San Juan watershed contains higher infiltrating sandy aress that act to attenuate runoff to the
main stem of San Juan Creek.

In a planning context, it is important to be aware of the rdationship between the timing of
pesk flows dong the main stem creek relative to those of the sub-basins. The god should be to not
dter the runoff interactions between the main sem and sub-basin creeks to a level that results in
coincident flood pesks, thereby exacerbating the effects of urbanization on downstream hydrology.
As a gened rule land planning should atempt to mantain the function of the exising channd
network and minimize floodplain condriction in mgor tributary valeys.

The potentid effect of urbanization on low-flow conditions was investigated by andyzing
the Oso Creek sub-basin as an example of what could potentidly happen in other parts of the San
Juan or San Mateo Creek watersheds if smilar land use transformations were to occur. The results
of the trend andyss conducted for Oso Creek show that annua minimum stream flows and mean
summer flows have consistently increased over time as the basin progressvely developed. The
effect of upstream development on dry season flows is currently observable in the northern portion
of the Caflada Gobernadora sub-basin, where the Coto de Caza development has increased the
magnitude and persistence of low flows to the central Caflada Gobernadora watershed.

Wet and dry cycles in southern Cdifornia typicaly last for 15 to 20 years, with mgor floods
that act to “resst” the riparian plant communities occurring every 10 to 20 years. The long-term
implications of these wet and dry cycles on groundweter levels, width of riparian zones, and
landdide activity (which increases sediment delivery to the streams) must be accounted for during
future land use planning.

43 GROUNDWATER

The vast mgority of the San Juan and San Mateo watersheds are underlain by dluvid and
dluvid-terrace aguifers that have the capacity to store groundwater. Unlike many of the other
portions of southern Orange County, the sandy portions of the centrd San Juan watershed are
moderately permesble and provide sSgnificant groundwater recharge opportunities. These aress
should be taken into account during the land planning process. Maximizing infiltration especidly in
sandy terrains could dso have the effect of minimizing changes in surface runoff and water qudlity
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associated with increasing impervious surfaces. At the landscape scde, most of the riparian and
aquatic habitats have a least transent reliance on groundwater. Of particular import are Chiquita
and Gobernadora Canyons, which contain some of the greatest volumes of dluvid-aguifer storage
and contain riparian zones that depend on contact with groundwater year-round. In these
watersheds, maintenance of shalow goundwater with gppropriate water chemigtry is an important
component of maintenance of riparian habits.

These areas aso support most of the dope wetlands in the area of study, dl of which are
sudaned by groundwater. Approximady hdf of the dope wetlands are sustained by water
emanating directly from landdides, while the other haf are sustained by deeper bedrock aguifers
with the water being merdly conveyed through landdides. Because landdides are more locdized
features than the bedrock aguifers, both the yields and the qudity of groundwater vary considerably
over the course of a season. In contragt, flows that are sustained by deeper bedrock aquifers tend to
be more consgent in terms of both yiedd and qudity. Groundwaters originating within the
landdides and other dope depogts are locdly sgnificant because they sustain wetlands, however,
they have little role in supporting the larger, continuous riparian and aguetic systems.

44  SEDIMENT PROCESSES

Like many aid sysems, sediment yidds in the San Juan and San Mateo watersheds
generaly exceed the trangport capacity of the streams.  Some of the less steep sub-basins are supply
limited, but this is not the generd trend for the watersheds. Consequently, San Juan and San Mateo
creeks are generdly depogtiona during large flow events. Approximately 80 percent of long-term
sediment yields are produced during a few episodic events. Caculated potentid average annud
sediment yields for the San Juan watershed range from 1,500 to 6,000 tongmi.2. Using the LAD
and MUSLE methods, predicted yields in San Juan Creek during a 100-year event range from 7,800
to 10,270 tongmi.?. Base sediment yields may increase by factors of gpproximately 10, 7, 4, and 2
in the fird four years following a mgor fire. In al cases, caculated sediment yields exceed
estimated trangport capacities by more than a factor of two. Furthermore, the estimated sediment
yields do not account for the estimated one billion tons of landdide debris that could be mobilized
during amgor flood-fire sequence.

Calculated pesk sediment transport rates indicate that in the San Juan Creek watershed, Bell
and Cafada Gobernadora Canyons represent the largest sediment contribution to San Juan Creek.
Cafnada Gobernadora has recently exhibited increased sediment transport; however, this is likely due
to the congtruction of Coto de Caza, as opposed to a natura phenomenon. In-channd sediment
generdion resulting from incison in lower Caflada Gobernadora aso contributes to high sediment
yied from this sub-basin. Of the sub-basins within the sudy area of the San Mateo watershed, the
Gabino sub-basins had the highest absolute trangport capacity, while the Crigtianitos sub-basin had
the highest transport rate per unit area. Suspended sediment discharge in San Mateo Creek is
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generdly less than in San Juan Creek for al measured flows. One factor that may contribute to the
lower suspended sediment discharge in San Mateo Creek is the presence of less-erodve cryddline
terrain n the basin geology. This diastomaceous rock that underlies 10 percent of the drainage area
in San Juan Creek is known to yidd high quantities of sediment as it weathers.  Another factor
contributing to low yields of suspended sediment in San Mateo isthe smdler drainage basin sze.

A key dement of any effective sediment management plan will be avoiding the crestion of
maor new sources (or snks) of sediment. New sources can include ether new locations or
mobilizing sediment through accderating processes that have been recently inactive in the landscape
(eg., landdides). The most common new source of sediment in a developing landscape is in-
channd sediment generation associaed with channd incison.  Avoiding incison and channd
widening are among the most promising approaches to managing sediment yieds. Channd incison
can increase sediment yields, often by 3 to 7 times, and can persist over a period of 2 to 3 decades.
Nortincised, unchanneled reaches, such as portions of middle and upper Chiquita Canyon (as well
as mogt of its tributaries), and middle Gobernadora are important opportunities to maintain existing
channd configurations, principdly through maintaining exiding riparian woodlands plus keegping
water tables up and changes in peak flows down, to the degree feasible.

Although avoiding inducing new sediment-generating locations or processes is the mogt
promising approach to managing sediment yieds, it should be coupled with land use planning that
maintains sediment transport processes through designated channd reaches without interruption or
in-sream modifications.  This grategy not only will help ensure channd sability, but dso will help
sudtain suitable habitat for sendtive species, such as the southwestern arroyo toad.  As with
management of hydrologic processes, it is important to remember that sediment yidds can vary
widdly over time due to episodic events and long-term climatic cydes, land use designs mugt teke
these cycles into account.

45  WATER QUALITY

Water quality condtituents of concern in the study watersheds include temperature, turbidity,
nutrients  (primarily nitrogen and phosphorus), metals, and pedticides (primarily diazinon and
chloropyrifos). A dgnificant amount of water qudity data has been collected for San Juan Creek
gnce the 1950s. However, most of this data was for nutrients and bacteria and was collected during
high-flow events. Unfortunately, there is limited available comparable basdine data for San Mateo
Creek. Four water qudity monitoring locations have been initiated as part of the basdine data
collection for the SAMP/IMSAA and should provide useful information.

The data collected aong San Juan Creek suggest that there are one or more sgnificant
sources of nitrogen loading between the Caspers and La Novia monitoring dations. It is impossible
to ascertain the sources of the additiona loading, but it may include factors such as the location of
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severd nursery operations downstream of the Caspers Site, development on San Juan tributaries
(e.g., Coto de Caza on Cafiada Gobernadora), and the large amount of grasdand in the sub-basins
below Caspers. Nitrate measurements a La Novia show a trend of increasing concentration with
increased stream discharge, from O to approximately 100 cfs (where nitrate concentration = 2.5 to
3.0 mg/l). At higher discharges, nitrate concentration decreases until it drops to background levels
a a discharge of gpproximatey 1,000 cfs. These data are consstent with N mobilization either
through direct transport by surface sorm water runoff or by the displacement of nitrate rich
groundwater into the stream system. Nitrogen levels a higher discharge rates reflect the effects of
complete washout and subsequent dilution and watershed saturation.  The monitoring data for
phosphate a La Novia indicate that there is a tendency to higher phosphate levels with increasing
dream discharge. This rdationship is consgsent with eroson being the primary contributor of
phosphorus loading via phosphate adsorbed to particulates.

The streams in the San Juan Creek watershed appear to be generaly nitrogen limited (i.e.,
N/P ratio < 10). However, for San Juan Creek at La Novia, the N/P ratio is a function of stream
discharge. At both very low and very high flow rates the San Juan system is nitrogenlimited.
However, a intermediate flow rates, the nitrate concentrations have increased (with increasing
discharge as discussed above) but phosphate levels have yet to increase sgnificantly, resulting in a
trandent condition where phosphate is the limiting nutrient. The generd pattern of nitrogen being
the limiting nutrient implies that dgd primary productivity within the San Juan Creek watershed
could generdly be reduced most effectivdly by reducing phosphorus loadings to the streams.
Smilarly, primary productivity would likely be impacted more by increases in nitrogen loadings
than by increases in phosphorus.

Orange County PFRD has monitored severd metas in San Juan Creek since the early
1990s. The Orange County data s a composite of both dissolved and particulate phases, however,
in waters with typica pH levels of 7 to 8, as found in San Juan Creek, metds are mogt likely to be
found in ther particulate phase. Therefore, one can assume that the more bio-available dssolved
fraction will have lower concentrations than the particulate phase. Because metds are typicdly
found in their particulate form and are, therefore, trangported in the same manner as sediments it is
unlikdy that sgnificant metd trangport will occur during dry wegther, as the mgority of sediment
transport occurs during storm events.  An initid examination of the San Juan Creek monitoring data
shows that, with the notable exception of zinc, most metals are found in concentrations below the
detection limits.

Monitoring data for zinc & La Novia show that the highest levels of zinc occur a flows
between 10 and 100 cfs. This pattern likely results from increased sediment mobilization with
higher rainfdl and stream discharge, increasing the concentration of particle-bound zinc in San Juan
Creek. At the highest flows, zinc concentrations decrease as a result of dilution from rainwater and
removal of contaminated sediments from the sysem. The monitoring results indicate that, on
several occasions, zinc concentrations surpass both the acute and chronic toxicity objectives for
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fresh surface waters (21 ng/L and 23 ny/L) set by other Regiond Water Qudity Boards in
Cdifornia (RWQCB, 1995). It is not clear whether the zinc originates from anthropogenic origins,
or if reflects higher naturdly occurring concentrations of zinc in the Monterey Shade or other
sediment-generating geologic units which outcrop just upstream of this sation.

Bacterid monitoring a the mouth of San Juan Creek indicates persgently high counts of
total and fecd coliform (FC), and enterococcus (EC). Totd bacterid counts frequently exceed
200/ml, which is the RWQCB objective for contact recreation. For caendar year 2000 the log mean
fecd coliform concentration a De Obispo Park was roughly 300/ml. The log mean enterococci
concentration for cadendar year 2000 was approximatey 540/ml. These monitoring dtations are
located at the most downstream reaches of San Juan Creek, within and below extensive urbanized
aess.  Although the sources of these bacterid contaminants cannot be ascertained with exigting
data, future land use changes in the upper watershed will need to protect against additiona loadings
that may exacerbate the exising bacterid contamination problems in the lower San Juan Creek
watershed.

Pollutant pathways and cycles within the San Juan and San Mateo Creek watersheds can be
generdized based upon critical characteristics of sub-basin terrain types. Sandy terrains typically
favor infiltration, mobilizing pollutants in subterranean pathways with little or no biogeochemica
cycling taking place in surface waters.  Silty terrains have higher runoff rates and often contribute
fine sediments (that have the ability to adsorb metals and pegticides) to downstream waterways.
Clayey terrains are characterized by very high surface runoff rates and therefore play only a minor
role in groundwater processes. Although typicdly resgtant to erosion, clay soils can be a sgnificant
source of turbidity where incison occurs.  Cryddline terrains have high runoff rates during larger
gorms and, in a natural state, produce much of the sediment and eroded soil that moves down the
creeks.

Pollutants may travel with sorm water or dry season runoff in ether the dissolved or
particulate phases. Therefore, a series of water quality management features (i.e, a “treatment
tran’) may be the most appropriate drategy to control al potentid sources of water qudity
imparment.  This “treatment tran” should involve a combination of land use and management
features, such as promotion of infiltration, retention facilities, series of water quaity wetlands, and
sreamsde buffers.

46  BIOLOGICAL RESOURCES

A totd of 16 vegetation community types are mapped within the San Juan and San Mateo
watersheds (Holland, 1986; OCHCS, 1992). The study area contains approximately 3,080 acres of
aquatic and riparian resources. Riparian woodlands and forests occur aong most portions of the
dream corridors. Some of the mgor stands of riparian vegetation can be found in the following

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page 108



4.0 Summary of Watershed Attributes/Regional Context

aress. San Juan to the confluence with Oso Creek, Cafiada Gobernadora tributaries, Bell Canyon,
and many of the tributaries to San Juan and San Mateo creeks. Dispersed sections of riparian
vegetation occur dong Oso, Horno, and Cafiada Chiquita Creeks. The sopes along these corridors
are dominated by coastal sage scrub or chaparrd communities.  With increasing eevation, chaparra
communities replace coastd sage. Coastal sage scrub is restricted to xeric, south facing dopes. Oak
woodlands and forest become common in the upper reaches of the watersheds on north-facing
dopes and dong drainages. The study area dso contains dope wetlands, concentrated mainly along
the toe of dopes in Chiquita Canyon and severd vernd pool complexes in the middie portion of the
San Juan Creek watershed.

Multiple sengtive species inhabit the San Juan and San Mateo watersheds. Of particular
note are resdent gnatcatcher populations in Chiquita Canyon that are consdered one of the core
populations in Southern Cdifornia.  Portions of San Mateo watershed and Bdl Canyon support
large numbers of southwestern arroyo toad. Least Bdl's vireo are associated with a number of
riparian sysems in the dudy area and could increese as the species continues to recover.
Consideration of watershed-scale physica processes, as discussed above, will be critica to ensuring
the long-term integrity of the biological resources of the study watersheds. Protection and
management of habitat for sendtive species, such as the arroyo toad and least Bdl's vireo, will
depend on maintenance of channel dability, adequate channd-floodplain interaction, appropriate
buffers adjacent to riparian zones, key groundwater recharge areas, appropriate sediment transport
patterns, and control of pollutant loading to mgor tributaries and the main stem creeks.
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The extent of the sudy area available for future land use planning has been affected by both
higoric land use practices and existing commitments. The hidorica patterns of changing human
activities in the San Juan and San Mateo basins have been described in prior reports (Corps, 1999,
KEA, 1998; Lang e d. 1998). The following sections are intended to highlight changes or
adtivities of the past 60 years which continue to affect the channels or watersheds. Existing land use
commitments are summarized to help focus subsequent andysis on areas avalable for future land
use changes.

51 HISTORIC LAND USE PRACTICES

Severd higoric land use prectices have affected both the linear and laterd extent of the
riparian zones dong the dreams in the sudy area  These include grazing, agriculture, mining,
groundwater use, and urbanization.

Cattle-grazing and cutting of the riparian woodlands for fuel and timber have reduced the
extent of streamsde vegetation. As has been the case in mogt of the western United States, grazing
has resulted in trampling of streamside vegetation and shifted the didtribution streamside vegetation
to favor more norn-native species. At the watershed-scale, consstent, intense and prolonged grazing
fadlitates a trangtion of upland vegetation from native grasses and scrub to non-native, annua
grasses. The latter are associated with much lower infiltration and hgher runoff than native plant
communities.  Increased runoff and eroson from grazed upland landscapes, in combination with
grazing of streamdde vegetation, have probably contributed to changes in the geometry and depth of
the creeks in the study area and decreased the width of the riparian corridors. Intentiona clearing
for fidds and pastures continued into the middle of the twentieth century, most notably in Cafiada
Chiquita and Gobernadora (Aguirre, pers. comm., 2000) and probably in Crigtianitos and lower
Gabino Canyons.

Mining has occurred in the watershed during the past 60 years, gradudly declining in extent
and scope. Commercia sand and gravel operations have been concentrated primarily aong upper
Arroyo Trabuco (Livingston & Graham) and in $n Juan Creek near the Bell Canyon confluence
(Conrock/Cdmat). Both facilities have been inactive for a least the past five years, and neither is
likely to be re-established. In-channd mining may have had a subgtantid role in narrowing the
riparian woodland and inducing downcutting, notably in Oso, Trabuco, and San Juan Creek between
Lucas and Chiquita Canyons. High-qudity glass sand continues to be mined from the Los Trancos
sub-basin and is expected to continue through 2014. The facility includes a large settling basin that

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page 110



5.0 Land Uses

acts to decrease pesk flows from this sub-watershed. This retention associated with this basn may
be retarding bank retreat dong Trampas Canyon, which has been fully incised since the 1938 floods,
if not earlier. Numerous day pits have been excavated in upland aress a various locations in the
San Juan and San Maeo watersheds, with activity generdly ceasing by 1950 or earlier. These pits
may provide seasond habitat for avifauna, but probably have little effect on hydrology or sediment
processes in adjacent streams.

Groundwater pumping in the early part of the twentieth century (through the 1930s) led to
seasond or multi-year draw-down of groundwater levels, compounding the effects of the 1929 to
1935 dry period (Browning, 1934; KEA, 1998). However, by 1963, Orange County made the
decison to base future land uses in the southern part of the county on purchases of imported water
from the State Water Project and the Colorado River Aqueduct. This decision limited the long-term
effect of dluvid groundwater withdrawas to approximately 3,000 to 3,500 acre feet per year
pumped by RMV. The San Juan Basin Authority currently pumps groundweter from the aquifers of
the lower San Juan Basin; however, high sdinity congrains which portions of the aquifer can be
used and limits withdrawads. The San Mateo dluvid aguifer has been operated primarily to meet
irrigation needs for the past 60 years. Use of groundwater for water supply in adjoining units of
Camp Pendleton has been ncreasing intermittently.  Pumping from this aquifer is thought to be met
in part from increased deep percolation of runoff in San Mateo Creek and its tributaries, decreasing
the length of channel available to sustain riparian vegetation (Lang et d., 1998).

Commercial nurseries and agriculturd operations have exiged for a least 50 years and
continue to exist in the San Juan Creek watershed. These operations contribute increased runoff to
San Juan Creek that may contain nitrates, phosphates, and other pesticide-related compounds. In
summary, the conditions of the riparian zones in the study area today are a result of both natura
processes and cycles and over 60 years of land use practices.

5.2  EXISTING LAND USES

The dudy area includes both developed and undeveloped areas, with mgor urban
development beginning in the early 1970s (see Fgure 33 on page 112). In the San Juan Creek
watershed, the Dove Canyon subdivison introduced medium-density residences into the middle
Bdl Canyon watershed during the early 1970s. The Coto de Caza project introduced full urban
infragtructure into the middle one-third of the Cafiada Gobernadora watershed during the early- to
mid-1980s; the project has expanded and intensified during the late 1990s. Tesoro High Schoal,
presently (2000) under condruction in the middle Chiquita watershed, serves both of these
communities and nearby projects adong the Oso Parkway corridor. Rancho Santa Margarita,
Trabuco Canyon, Robinson Ranch, and the Ladera projects have resulted in urbanization of much of
the Oso and Arroyo Trabuco sub-watershed. The lower San Juan Creek watershed is occupied by
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Figure 33 Generalized Land Use and Vegetation for San Juan and San M ateo
Watersheds
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the cities of San Juan Capistrano and Misson Vigo. The mgority of upper San Mateo Creek
watershed remains undeveloped. However, portions of the upper watershed and most of the lower
watershed are occupied by Camp Pendleton Marine Corps Base. Lands owned by the Marine Corps
are subject to military, agricultura, and recreetion activities.

Significant portions of the watersheds are protected as open pace, including the Cleveland
National Forest, which occupies the mgority of the upper watersheds. The middle portion of
Arroyo Trabuco is within O'Nelll Regional Park. Caspers Wilderness Park covers portions of Bell
Canyon and the middle reaches of San Juan Creek. Other protected areas in the San Juan Creek
watershed include the Upper Chiquita Canyon Conservation Area, Chiquita Ridge Open Space,
Tijeras Creek Open Space, Cafiada Gobernadora Mitigation and Reserve area, Thomas Riley Park,
Star Ranch and the Ladera Ranch Open Space. The Rancho Misson Vigo Conservancy is
adjacent © both the San Juan and San Mateo Creek watersheds. This area contributes to overdl
ecology of the region, but drains into the Segunda Deshecha watershed. Overdl, gpproximately 40
percent of the watershed areas are currently protected as open space (see Figure 34 on page 114).

5.3 AREASAVAILABLE FOR FUTURE LAND USE CHANGES

By the year 2025, Orange County will see increases in population, employment, and
housng. According to Orange County Growth Projections 2000 (OCP, 2000), the officd
demographic data adopted by the County of Orange, Orange County’s population will increase by
19 percent from 2,853,757 to 3,416,037. Employment is projected to increase by 36 percent or
30,000 jobs per year. Using SCAG's target 1.44-jobs’housing ratio for Orange County, 13,039
dwelling units per year (a totd of 308,809 units) are needed to house this projected increase in
employees. However, housing growth is expected to increase by only 14 percent or 5,513 dwelling
units per year (137,819 totd units). Therefore, a deficit of 7,526 housing units per year (170,990
total units) will result.

Rancho Misson Vigo is the largest private landholding in the sudy area RMV owns the
only significant areas that are not dready developed entitled or dedicated as open space. To help
address the projected housing shortage in Orange County, RMV is proceeding with a locd
entittement  process, concurrent with the SAMPIMSAA and NCCP/HCP, to gain development
gpprovas for those portions of the ranch not set aside for open space purposes. Therefore, RMV
lands are the focus of the SAMP/MSAA and NCCP/HCP planning process. The remainder of this
basdine conditions report will focus on andyss of lands on RMV tha ae avaladle for
condgderation for future deveopment. The overdl god is to dlow for sengble development in a
manner that minimizes overdl impacts and does not result in dgnificant adverse impacts
(incrementdly or cumulatively) on the biologicad and physcd condition and processes of the
watersheds.
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Figure 34 Riparian Vegetation in Existing Protected Open Space
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6.0 SUB-BASIN SUMMARY AND CONSIDERATIONSFOR FUTURE LAND USE

Although the sub-basins in the San Juan and San Mateo Creek watersheds are hydrologically
and biologicdly connected, eech mgor sub-basin has somewha unique or didinctive atributes.
Understlanding these attributes is essentid in a planing context and can help identify key
consderations during the dternative andys's process.

The review of existing land uses in Chapter 5 concluded that the only lands available for
sgnificant land use changes are on RMV. Other areas in the San Juan and San Mateo watersheds
are not available for congderation for future land use changes because they are committed to open
pace preservation, developed, or currently under development. In the San Juan watershed, the
aress that are available for congderation for future land use changes include portions of Chiquita,
Gobernadora (including Wagon Whed), Verdugo, and Centra San Juan Creek (including Trampas
Canyon). In the San Mateo watershed, available areas include portions of Gabino (including Blind
Canyon), La Paz, Upper Cridtianitos, and Talega (see Figure 35 on page 116). This chapter will
summarize the mgor characterigtics of these sub-basins and provide some mgor opportunities and
condraints that should be consdered during the evauaion of both off-site and on-dte dternaives
for the SAMP/MSAA, development of various reserve designs for the NCCP/HCP, and design of
watershed-scale water quality festures. The hydrologic and sediment trangport characteristics of the
mgor sub-basins are compared in Sections 3.4 and 3.5, respectively (see Figures 11, 12, 21-24, 31
and Tables 3, 7, 10, 11).

6.1 SAN JUAN CREEK WATERSHED

6.1.1 Canada Chiquita
6.1.1.1 Overview of Sub-basin Characteristics

Cafada Chiquita is the northwestern-mog full sub-basin in the SAMP/IMSAA sudy area.
With a catchment of 9.24 ni? it is digned north-to-south. Local relief (from ridgetop to channel)
gradudly increases southward in this watershed, reaching a maximum of about 500 feet. Caflada
Chiquita is the downstreamrmost mgor tributary before the confluence of Trabuco Creek, near
Misson San Juan Capidtrano. Approximately 60 percent of the San Juan watershed lies upstream of
the confluence with Cafiada Chiquita.
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Figure 35 Sub-Basin Water shedsfor San Juan and San Mateo
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The Cafada Chiquita drainage basin is underlain by bedrock of the Monterey, San Onofre,
Topanga, Sepe, and Santiago formations. The lower portion of the sub-basin is underlain primarily
by the Santiago formation. The Cridianitos fault zone runs through the vertical extenson of
Chiquita Canyon. Faulting associated with the mgor portion of the Crigtianitos Fault Zone results in
highly varigble bedding within the bedrock aong the southern haf of the east Sde of the canyon.
The aurficid geologic units within the project boundaries conagt of dluvium, colluvium, nonmarine
terrace deposits, and landdide deposits. Severad large bedrock landdide complexes occur dong and
adjacent to the Cridtianitos fault system, especidly west of the fault zone (Morton, 1974). These
larger landdides are located within the southwestern one-third of the drainage basin and appear to
have failed along weak, sheared bedrock associated with the Crigtianitos fault sysem.* These large
landdides are likdy remnants of the glacid ages, when the dimate was wetter and Cafiada Chiquita
was 50 to 100 feet deeper than the present-day vdley floor.

Cafiada Chiquita is a fifth order stream at its confluence with San Juan. There are 470 first
order drainages within this sub-basin that represent about 47 percent of the total stream length within
the sub-basin.  The drainage dengity of this watershed is lower than comparably szed sub-basinsin
the region, and many of the laterd valeys are channd-less swales. The terrains of Caflada Chiquita
are consdered to be primarily sandy, and as such the sub-basin generdly has high infiltration
capacity. This is especidly true in the long channd-less swales, which contain deep sandy terrace
deposts.  This sub-watershed is primarily underlan by soils from three hydrologic groups.
B (25.7 percent), C (36.7 percent), and D (36.0 percent). The dominant land use is agriculture
(approximately 40 percent of the sub-basin), with developed lands accounting for less than 2 percent
of the sub-basin.

The rdaivdy high proportion of permeable soils and low percentage of developed area
result in Cafieda Chiquita presently having a moderate- to low-runoff response to precipitation
events compared to the other sub-basins andyzed. The high infiltration rates dso contribute to the
perennid nature of Chiquita Creek. The hydrographs for the 2year, 10-year, and 100-year events
display a rgpid sngular pesk between equaly shaped risng limbs and fdling limbs (see Figure 36
on page 118). Peak flows exiting Cafiada Chiquita occur gpproximately 24 minutes before the San
Juan Creek pesk a its confluence with Cafiada Chiquita for both the 10-year and 100-year events.
Peak flows from Caflada Chiquita do not have a sgnificant impact on the magnitude of peak flows
in San Juan Creek a the confluence and downstream. Rdative runoff volumes for Chiquita are dso
relatively low a present with the sub-basin contributing 4 percent and 6 percent of the runoff
volume to San Juan Creek at their confluence, while occupying gpproximately 9 percent of the
watershed area at that point. Peak flows from Caflada Chiquita are also approximately 4 percent to
6 percent of peak flows in San Juan Creek at the confluence. For the three events modeled, Canada

2 Review of available geologic literatureindicatesthis fault systemsis not considered active, pursuant to the guidelines
of the Alquist-Priolo Earthquake Fault Zone Map.
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Figure 36 2-Year, 10-Year, and 100-Year Event Hydrographsfor Cafada Chiquita
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Chiquita produced between 42 percent and 74 percent as much runoff on a per-acre basis as the
average for the San Juan Creek watershed as a whole. However, during extreme flow events (i.e,
50-year or 100-year storms), the infiltration capacity of the soils may be exceeded (partidly due to
shdlow groundwater), and during such mgor sorm events, the soils may behave like poorly
infiltrating Class C and D soils.

Bdow the “narrows’ in middle Chiquita Canyon, soils are predominantly sands, sits, and
clays. Above the narrows, the soils contain dightly more gravels and cobbles. The sandy substrates
mean that the main creek is prone to incison under dtered hydrologic regimes. Severd active
headcuts are present in Chiquita Creek, and the channd is presently incisng in severd locations.
Continued channd incison will increase the sediment generation for the sub-basin by incressing in-
channd sediment generation. The Chiquita sub-basin provides some of the lowest sediment yields
and transport rates of the sub-basins andyzed in the San Juan watershed and produces substantidly
less sediment than the neighboring Gobernadora Canyon. However, during episodic events,
sediment gtored in the laterd channd-less swaes may be mobilized and transported to the main
portion of Chiquita Creek and further downstream.

The underlying Monterey shde bedrock, prevdence of grasdand valeys, and the presence
of a raively high proportion of clay terrain in the valey floor means that nitrogen and phosphorus
loadings from this sub-basn are likdy quite high, with limited cgpacity for assmilation within the
watershed itsdlf. This may be especidly true for phosphorus loadings given the presence of the
Monterey formation and evidence of channd incison. Both metds and any pesticides would tend to
move in particulate forms.

Chiquita Creek is one of the few naturdly perennia dreams in the watershed. Water likely
flows from the ridge tops toward the valey bottom dong subsurface impermesble layers and comes
to the surfaces at changes in topography or where subdrates of differing transmissivities intersect
(i.,e, where terace depodts intersect floodplan dluvid deposts). The valey bottom is
characterized by shdlow sub-surface water for long portions of the year. This water daylights at the
toe of the valey wal in severd locations, supporting a series of dope wetlands.

The perennid nature and subsurface water movement in Chiquita Canyon support riparian
habitats, freshwater and dkaine marsh, and dope wetlands. The mgority of Chiquita Creek is
southern willow riparian forest and willow scrub with pockets of akadine marsh.  The middle
portions of Chiquita Creek (below Oso Parkway) support a mixture of southern willow scrub and
coast live oak riparian woodland. The riparian canopy is modtly intact, but the soils and understory
vegetation does exhibit some impacts from cattle-grazing. In areas where the creek has incised (up
to 15 verticd feet), connection with the floodplain has been logt and overbank flow seldom occurs.
Latera canyons support primarily Caifornia live oak and scrub oak woodlands. The mgority of the
dope wetlands in the study area occur in the lower portion of Chiquita Canyon. These perennidly
moist wetlands occur in series dong the toe of the dopes (primarily on the east Sde) and may
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provide refugia or act as stepping-stones for several taxa of animas. Chiquita Ridge contains
severd vernd pools including the largest pool in Orange County that supports the federaly listed
endangered Riversdean fairy shrimp and San Diego fairy shrimp. The dopes and ridges adjacent to
the main creek are dominated by coastal sage scrub that supports one of the largest populations of
Cdifornia gnatcaicher in the Sudy area

6.1.1.2 Summary of Sub-Basin Opportunitiesand Constraints

Cafiada Chiquita includes dgnificant riparian habitat, dope wetlands, verna pools, a
gnatcatcher population, and sources of groundwater recharge. However, the main stem creek is
incisng in saverd locations. Specific opportunities and condraints are as follows:

The sandy subgrates have a high susceptibility to eroson and gully formation if runoff is
increased to the channd network;

Channd-less swdes, primaily on the east Sde of the creek, are likely important
infiltration areas, but are susceptible to erosion and incison;

Runoff volumes per unit area are moderate to low (due to high infiltration), but pesk
flow is rdatively high (due to the shape of the sub-basin) when compared to the other
San Juan sub-basins,

Groundwater recharge, especidly through the tributary swdes, is likdy important to
maintaining the hydrology of the dope wetlands dong the margins of the vdley;

Exigting channd incisons and headcuts represent risks of continued channel degradation
if runoff is not managed appropriately.

Exiging channe incisons present redtoration opportunities, including restoration of
floodplain connections and overbank flows along Chiquita Creek; and

The exiging gnatcatcher population in this sub-basin is part of a larger “core population”
of gnatcatchers present in the San Juan Creek watershed.

6.1.2 Canada Gobernadora
6.1.2.1 Overview of Sub-Basin Characteristics

The 11.10 mi.? Caflada Gobernadora sub-basin is an ongated valey that is digned north to
south. At 9.7 miles, it is the longest watercourse in the San Juan Creek watershed and represents
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about 11.6 percent of the total watershed area upstream of the Cafiada Gobernadora and San Juan
Creek confluence.

The geology, soils, and resultant terrains in Caflada Gobernadora are extremely complex.

The sub-basin has the lowest percentage of Class D (low infiltrating) soils of any of the sub-basins
andyzed and is underlain by geologic formations associated with shdlow aquifers.  The upper
portion of the sub-basin (mainly beyond the RMV boundary) is underlain by the Sespe Formation,
while the lower portion of the sub-basn (within the RMV boundary) is underlain by the Santiago
Formation. Surficid geologic units within the project boundaries consst of dluvium, colluvium,
nonmarine terrace deposts, and a few landdides® Consequently, Cafiada Gobernadora contains
some of the highest potentid infiltration areas in the Sudy aea. This is especidly true in the valey
floor, which is characterized by deep dluvid deposts with interbedded clay lenses that support
seasondly shalow groundwater. However, the sandy and sty subgtrates on many of the hill dopes
and ridges in the sub-basin are overlain by severa feet of exhumed hardpan or contain exposed rock
outcrops. These areas presently exhibit rapid runoff comparable to Class D soils.

Runoff patterns in Caflada Gobernadora are influenced by the shape of the watershed, the
underlying soils and geology, and upstream development in Coto de Caza. In the northern portion
of the sub-basin, upstream of the Wagon Whed confluence, the main valey is drained by a fifth
order channe for most of its length. Downstream of the confluence with Wagon Whed,
Gobernadora becomes a sixth order system until it joins San Juan Creek further downstream. More
than 30 third order channds, and six fourth order streamcourses converge on the main Cafiada
Gobernadora channel from the western and eastern side dopes.  The overdl drainage densty is
aoproximately 9 mi/mi.? for the combined basins, which share 500 first order channels. First order
drainages represent about 45 percent of the tota stream length, wheress fifth and sixth order
drainages comprise 8.6 percent of total channe length. Due to the elongated configuration of this
basin, firs order streams are proportiondly less of the tota stream length than in some of the other
sub-basins like Verdugo, Lucas, or Bdl Canyons. In addition, many of the tributaries are channe-
less swdes. These areas represent high infiltration zones tha likely convey sream runoff to the
man-sem of Cafiada Gobernadora and only exhibit surface connection following extreme runoff
events. These infiltration zones may aso contribute to baseflow and the perennid nature of Cafiada
Gobernadora

Runoff volumes and pesk flows from Caflada Gobernadora are relatively high in comparison
to the other San Juan sub-basins presented. Cafiada Gobernadora contributes about 8 percent of the
runoff volume to San Juan Creek a their confluence while it occupies gpproximately 11.6 percent of
the watershed area at that point. For the three events modeled, Cafiada Gobernadora produced

30 Review of aerial photographs and available geologic mapsindicate that the landslides|ocated within the project
boundaries are shallow and of relatively limited aerial extent.
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approximately 62 to 75 percent as much runoff on a per-acre bas's as the average for the San Juan
Creek watershed as awhole. However, runoff response is rapid as indicated by 2-year, 10-year, and
100-year hydrographs that display rapid singular pesks with smilaly shaped risng limbs and
fdling limbs (see Figure 37 on page 123). This pattern results from the long, thin shape of the sub-
basn; the impervious hardpan and bedrock outcrops, and the rdatively greater proportion of
developed aress in this sub-basin (particularly in the northern basin). Pesk flows from Caflada
Gobernadora arrive at San Juan Creek approximately 4.4 hours, 2.4 hours, and 1.6 hours prior to the
passng of peek flows dong San Juan for the 2year, 10-year, and 100-year events, respectively.
Although this represents a substantial time separation, pesk flows from Cafiada Gobernadora do
have a recognizable impact on peak flows in San Juan Creek a the confluence and downstream due
to the rdlatively large Sze of the pegk flow from the canyon.

Canada Gobernadora is predominantly underlain by sands and slts and has the potentid to
generate reatively high amounts of sediment where the surface is disturbed and channdized.
Currently, high sediment yields (mainly from the disturbed upper portion of the sub-basn outsde
the RMV boundary) result in a trangport limited system with yields and transport rates (both
absolute and per unit areq) for Cafiada Gobernadora that are the highest of any sand-dominated sub-
basn. Sediment yidd and transport rates are comparable to the Verdugo sub-basin, which is a
Steeper and coarser subgtrate basin, and absolute sediment transport is second only to the larger Bell
Canyon sub-basin.  In recent years, natura sediment sources have been augmented by sediment
runoff from graded dopes in the developing areas of the upper sub-basin (outsde the RMV
boundary). Much of the sediment generated from the upstream development in Coto de Caza
depositsin the lower portion of the canyon, typicaly within the riparian zone.

Pollutant transport within the Cafiada Gobernadora sub-basin is quite complicated with
different pathways dominating by location and even season. Much of the watershed lands in the
middle and lower reaches are underlain by the permeable Santiago sandstone. Therefore, early in
the winter it is reasonable to assume that mogt rainfal infiltrates, and that groundwater pollutant
pathways are predominant. The presence of sandy apron deposits a the mouth of sde canyons can
locdly encourage infiltration.  Where the channd is aggrading, there is a greater connectivity with
the floodplan and more posshilities for the riparian corridor to play a role in assmilating
congtituents of concern. However, surface water pathways likely predominate in the lower reaches
due to incison that has led to a loss of channd-floodplain connectivity and the presence of heavy
clays that bring groundwater to the surface. This sub-basin is likdy a sgnificant source of both
nitrogen and phosphorus loadings, from grasdands/agriculture, urbanization in the upper reaches
with minima use of BMPs and the presence of large nursery operations. Conditions favor the
transport of metals and pesticides in particulate form.
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Figure 37 2-Year, 10-Year, and 100-Year Event Hydrographsfor Cafada Gobernadora
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Along with Chiquita, Caflada Gobernadora is the only portion of the study area where
shdlow subsurface water plays an important role in the ecology of the aguatic resources. The
Santiago formation that predominates the lower portion of the sub-basin is associated with lateral
groundweter flow dong interfaces between thinly interbedded impermesble clay and permesble
sand (Morton, 1974). This crestes areas of shalow groundwater in the valey bottom and the lower
portion of some of the laerd swades. The shdlow groundwater (along with urban runoff from
upstream development) contributes to the perennial nature of Cafiada Gobernadora.  In addition,
several of the tributaries to Cafiada Gobernadora, such as Wagon Whed and Sulfur Canyons,
support wetlands aong faults or fracture zones that cut the sands of the Sespe formation, releasing
water stored in the sandstone.

The broad floodplain valey bottom and shallow groundwater found in Cafiada Gobernadora
dlow the creek to support relatively dense riparian habitat. The lowest portion of the main creek
(upstream from the confluence with San Juan Creek) has been restored and enhanced as mitigation
for authorized impacts to riparian habitats in other areas of Orange County. This portion of the
creek supports dense thickets of willow scrub, open water, and emergent marsh. An area adjacent to
the middle portion of the creek has recently been utilized © creste emergent wetlands as mitigation
for impacts in other locations. Over time, this area is expected to develop to a matrix of willow
scrub, emergent marsh, and woodland communities that will incresse the overdl width of the
riparian zone in this location. Upstream of the confluence with Wagon Whed Canyon, the stream
contains a mix of southern willow riparian and sycamore-willow woodland to the boundary with
Coto de Caza. Several of the mgor tributaries to Caflada Gobernadora support mature oak
woodland with coarser substrate streambeds.

6.1.2.2 Summary of Sub-Basin Opportunitiesand Constraints

Cafiada Gobernadora includes sgnificant riparian habitat and sources of groundwater
recharge. Specific opportunities and condraints are as follows:

Because much of the dopes and ridges are currently covered with a hardpan cap, they
exhibit low infiltration rates and rapid runoff petterns.

The swdes and vdley bottom are underlain by deep adluvid depodts that function as
important infiltration/recharge arees. At the same time, infiltration capacity in the valey
bottom and swaes may be limited by high groundwater levels.

Peak runoff per unit area is the among the highest of any sub-basin studied as a result of
exiging upstream development and the presence of hardpan caps on the dopes and
ridges that increase overdl basin runoff.
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The timing of the pesk flows in Caflada Gobernadora and San Juan Creek at the
confluence with San Juan Creek does not produce coincident peaks.

The lower portion of Cafiada Gobernadora receives excessve sediment input from the
upstream development of Coto de Caza. Sediment generation will likely be replaced by
increased clear-water flow as congruction in Coto de Caza is completed. However, the
cler water flow may exacerbate exising channd incigon thereby increasng sediment
delivery to downstream aress.

The sub-basin contains high loadings of both nitrogen and phosphorus from agriculture
nursery's and upstream devel opment.

The vadley floor currently contains swaes, ponds, wetlands, and buffers that help
patidly assmilate nutrient loadings from upstream aress before they reach Cafada
Gobernadora or San Juan Creek thereby providing water quaity benefits to these
recaving waters. However, the role of the riparian zone in nutrient assmilaion is
reduced where channd incision hasisolated the creek from the floodplain.

The riparian habitat associated with Caflada Gobernadora and the maor oak-woodland
tributaries provide important aquatic buffers. The floodplain area aljacent to the main
portion of the creek provides good opportunities for additiona restoration/mitigation
efforts.

The lower portion of Cafiada Gobernadora supports a population of least Bdll’ s vireo.
6.1.3 Verdugo
6.1.3.1 Overview of Sub-basin Characteristics

The 4.80- mi.? Verdugo Canyon watershed has roughly an east-west orientation with several
tributary channels entering the man valey sream from the north and south. The sub-basin is
underlain by bedrock of the Williams, Ladd, and Trabuco formations and the Santiago Pesk
Volcanics. Approximately one-hdf to two-thirds of the Verdugo Canyon drainage basin lies within
the project boundary. Within the boundaries of the project, the underlying bedrock consists of the
Schulz Ranch and Starr members of the Williams formation, the Holz Shae and Baker Canyon
members of the Ladd Formation, and the Trabuco formation. Surficid geologic units within the
project boundaries consst of dluvium, colluvium, nonmarine terrace, deposits and a few landdides.
The landdides located within the project boundaries are shdlow and of rdatively limited ared
extent.
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Drainage density for the sub-basin varies spatialy, with an average density of 13 mi/mi..
The eastern headwaters of Verdugo Canyon have a lower drainage densty, while the area north of
Verdugo Creek in the centrd canyon area has a higher drainage dendity. This increased drainage
densty likdly reflects the geologic subdtrate beneath the central Lucas and Verdugo basins. Overal,
562 first order drainages are delineated in the Verdugo Canyon sub-basin. Similar to Lucas Canyon,
these first order reaches comprise about 51 percent of the totd stream length in the basin. Verdugo
Canyon is a fifth order stream system &t its confluence with the main San Juan channd, immediady
downstream of Bl Canyon.

Verdugo Canyon had one of the highest predicted infiltration rates of any of the sub-basins
dudies in the San Juan watershed. This results from the undeveloped condition of the sub-basin, the
relatively high proportion of Type A (8.3 percent) soils (compared to other sub-basins), and
rddatively low proportion of Type D soils (28.6 percent) compared to other sub-basins in the
watershed. The hydrographs for Verdugo Creek show two distinct, peaks with a amdler, yet disinct
peak, occurring prior to the main pesk of the hydrograph (see Figure 38 on page 127). This shgpeis
characterigtic of the hydrographs for Lucas Canyon, Verdugo Canyon, and the Centrd San Juan
caichments, and likdy results from the shape of the precipitation hyetograph modeled for this
portion of the watershed. Peak flows from Verdugo Creek arrive at San Juan Creek gpproximately
2.4 hours, 2.8 hours, and 4.8 hours before the flow in San Juan Creek for the 2-year, 10-year, and
100-year event, respectively. Therefore, pesk flows from Verdugo Canyon do not significantly
increase pesk flows in San Juan Creek at the confluence or downstream. Runoff volumes and pesk
flows from Verdugo Canyon are rdatively amdl, as is expected given the high infiltration rates in
the sub-basin.  Verdugo Canyon contributes less than 4 percent of the runoff volume to San Juan
Creek at its confluence with Verdugo Canyon, while it occupies approximately 6.2 percent of the
watershed area at that point. Peak flows from Verdugo Canyon are aso less than 4 percent of the
total peak flows in San Juan Creek at the confluence. Verdugo Canyon produced less runoff on a
per-acre basis than four out of the five other Sn Juan sub-basins anadlyzed. Only the centra San
Juan catchments had lower runoff per-areavaues.

Verdugo Canyon, adong with Lucas and Bdl Canyons, conditute the more slty portions of
the San Juan Creek watershed, with upper portions of the sub-basins containing crystdline terrains,
These areas are characterized by coarser substrates, shalower soils, and steeper dopes than Chiquita
or Gobernadora. The combination of substrate type and dope results in Verdugo Canyon having the
highest sediment transport rate per unit area of any of the sub-basins in SanJuan Creek watershed.
Sediment yiedld for Verdugo is second behind Bell Canyon. Like many of the steep sty and
cryddline areas of the study area, much of the sediment in Verdugo is mobilized diring episodic
events and, when mobilized, has the potential to have subgtantial effect on sediment ddivery and on
the geomorphology of the downstream aress.

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page 126



6.0 Sub-Basin Summary and Considerations for Future Land Use

Figure 38 2-Year, 10-Year, and 100-Year Event Hydrographsfor Verdugo Canyon
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The large quantities of highly erodible soils in the Verdugo sub-basin can be expected to
provide a source of phosphorus loading to San Juan Creek. Nitrogen loading from the sub-basin is
expected to be low given that only sx percent of the watershed is covered with grassands, there are
limited anthropogenic sources, and little channel incision. The terrains and steep dope of Verdugo
Canyon likdly results in direct nutrient and pollutant pathways to surface waters. The existence of
an intact fiparian corridor implies that there is potentia for sequedtration of congtituents of concern
within floodplain terraces, with increased amounts of organic carbon avalable to augment nitrogen
cycling. Speciation is expected to favor the transport of metas and pesticides (were any to be
present) in an adsorbed form.

The biologicd resources of Verdugo Canyon are dso amilar to those found in Bdll or Lucas
Canyon. The dreams are predominantly coarse substrate with southern coast live oak riparian
woodland, surrounded by sage scrub and chappard. These areas are more Smilar to habitats found
in the upper San Mateo watershed than to those found in Chiquita and Gobernadora. Because
groundwater is less prevdent than in Chiquita or Gobernadora, the habitats are more mesic than the
willow riparian habitats found in those sub-basns. The narrowness of the canyon results in high
biologicd interaction between the habitats of the floodplain and the adjacent uplands.

6.1.3.2 Summary of Sub-Basin Opportunities and Congraints

Verdugo Canyon contains riparian habitat and possesses important sediment generation and
trangport processes. Specific opportunities and congraints are as follows:

Verdugo Canyon contains sgnificant riparian habitat and resources within a redively
narrow (i.e., geologicaly confined) floodplain.

Verdugo Canyon is an important infiltration area within the watershed.

Because Verdugo Canyon exhibits low relative discharge and low runoff volume and the
peek flows lag behind those of San Juan Creek, it does not significantly contribute to
runoff in the main sem of San Juan Creek.

Verdugo Canyon provides an important source of sediments to downstream aress.

6.1.4 Central San Juan (including Trampas)
6.1.4.1 Overview of Sub-Basin Characteristics

In the centrd portion of the San Juan watershed, about 10 to 12 miles upstream from the
coast, there is a 7.4- mi.? area (between the mouths of Cafiada Gobernadora and Bell Canyon
upstream) that contains severd smal tributary drainages which feed drectly into the main sem of
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San Juan Creek. The area surrounding the Color Spot Nursery drains directly southward into the
main San Juan system and, as such, is not part of either the Gobernadora or Bell Canyon sub-basins.
This triangular area is drained by two third order creeks and one fourth order stream. On the south
sde of San Juan Creek, Trampas Canyon and two unnamed fourth order streams drain steep terrain
directly to San Juan Creek. The centrd portion of the main stem of San Juan Creek, downstream of
Bdl, Lucas, and Verdugo Canyons, condsts of a meandering river with severd floodplain terraces
in awide valey bottom.

The Centrd San Juan and Trampas Canyon drainage basin is underlain by bedrock of the
Santiago, Slverado, and Williams formations. Bedding within the bedrock of the Santiago,
Slverado, and Williams formations is near horizontd to gently dipping. Surficdd geologic units
within the project boundaries consst of aluvium, colluvium, nonmarine terrace deposts, and a few
landdides. There are two large landdide complexes located south of San Juan Creek dong the
wedtern boundary of the drainage basin. In addition, two Late Quaternary fault systems, the
Crigianitos and the Misson Vigo faults, trend through this drainage basn. The Crigtianitos fault
trends approximately northwest—southeast dong the western boundary of the drainage basin south of
San Juan Creek. Two branches of the Misson Vigo fault trend agpproximately north-south through
the eastern portion of the drainage basin. Review of avallable geologic literature indicates these
fault sysems are not consdered active pursuant to the guiddines of the Alquist-Priolo Earthquake
Fault Zone Map.

The mgority of the centrd San Juan sub-basin aea is underlain by soils of hydrologic
groups C (52.6 percent) and D (29.2 percent). Of the six sub-basins studied in the watershed, the
Centra San Juan catichments had nearly the highest maximum loss rate, second only to Lucas
Canyon. This is likdy reflective of the shadlow dope and broad floodplain valey that facilitates
infiltration.

Multiple tributary inputs result in hydrographs for the Centrd San Juan catchments
characterized by two distinct and one subtle pesk (see Figure 39 on page 130). This sub-basin
differs from the other studied sub-badins in that the other sub-basins typicdly consst of a sngle
canyon whose discharge joins San Juan Creek a a sngle confluence. The effects of these
discharges on San Juan Creek occur primarily a the confluence point. By contrast, within the
Centra San Juan catchments sub-basin, effects of the surface runoff will be distributed in numerous
locations adong the reach of the main San Juan Creek channd. Therefore, it is difficult to etablish a
direct relaionship between land use patterns in specific catchments and the effect on runoff patterns
in San Juan Creek. For this reason, the results that characterize the runoff from this sub-basin and
the effect of this runoff upon the flows in San Juan Creek discussed below should be interpreted
cautioudy.
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Figure 39 2-Year, 10-Year, and 100-Year Event Hydrographsfor Central San Juan

Catchments
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In the Central San Juan catchments, pesk flows from the tributaries occur approximately
4.4 hours, 2.4 hours, and 2.0 hours before the San Juan Creek peak flows through this area for the 2-
year, 10-year, and 100-year events, respectively. Partidly due to this difference in pesk timing, and
aso due to the moderate rates and volumes or runoff from this sub-basin, pesk flows from the
Centrd San Juan catchments do not have a significant impact on pesk flows in San Juan Creek at
the confluence and downstream. In absolute terms, runoff volumes and pesk flows from the Centra
San Juan catchments are among the lowest of the sx San Juan sub-basins studied. For al three
events, the Centra San Juan catchments contribute between 2 percent and 5.5 percent of the runoff
volume to San Juan Creek at their confluence, while they occupy approximately 8.8 percent of the
watershed area at that point. Peek flows from the Centrd San Juan catchments are approximately
between 3.5 percent and 5.5 percent of peak flows in San Juan Creek a the confluence. For the
three events nodeled, the Central San Juan catchments produced between 24 percent and 69 percent
as much runoff on a per-acre basis as the average for the San Juan Creek watershed as a whole, and
peak discharge per unit area was among the lowest of the San Juan sub-basins. These low runoff
vaues are likely due to the large proportion of undeveloped aress in the sub-basin, particularly dong
the centrd San Juan Creek floodplain, and the small sze of the sub-basin in comparison to the other
reported sub-basins. Low sub-basin dopes and a broader sub-basin shape may aso reduce runoff by
increasng infiltration.

The centra portion of San Juan Creek is most important as a sediment transport reach. Al
the catchments that drain into this portion of San Juan Creek together produce a comparable amount
of sediment as the Chiquita Canyon sub-basin. In addition, due to its Sze, there is a subgtantia
amount of bedload transport that occurs aong the central portion of San Juan Creek. However, the
yield per unit area for the centrd catchments is the lowest of any area studied in the San Juan
watershed. Like Crigtianitos Creek, the central portion of San Juan functions as a sediment conduit
between the mgor sediment-producing sub-basins and downstream areas.  The nature of the soilsin
the centrd San Juan tributaries favors the rdatively rapid mobilization of condituents into surface
water flows and ready transport of pollutants out of the central sub-basins (e.g., Trampas Canyon)
and into the main sem of San Juan Creek. The combination of predominant grasdands, erodible
soils, and anthropogenic sources means that the sub-basins can be expected to generate ratively
large nitrogen and phosphorus loadings for their Sze and may be a contributor to the increases in
nutrient concentrations between Caspers Regiond Park and La Novia that is evident in the Orange
County PFRD monitoring program. However, some of the congtituents may be sequestered (at least
seasondly) within the permeable adluvid aguifers of San Juan Creek. High loads of fine sediment
and particulates should favor the adsorbed phases of heavy metals and pesticides.

The centrd portion of San Juan Creek has intermittent to near perennid flow that is
supported by dluvia groundwater that is near the surface, a least seasondly. The riparian habitats
and pool and ponds depend on sufficient duration of shadlow groundwater. This groundwater is
recharged from sub-basins higher in the watershed and is conveyed in the dluvium through the
centra portion of San Juan Creek.
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Agriculturd and developed lands cover approximately 12 percent of the land in this sub-
basin, with the nurseries being a key component of the land use. On the north Sde of San Juan
Creek, above the Color Spot nursery, there are two magor tributaries of note. The first bisects the
Ste beginning as a moderate- to high-gradient, scrub-oak — dominated riparian zone in a chaparrd
matrix. As the gradient decreases, the snuosity increases, and the stream corridor supports mature
oak woodland. The lowest portion of the stream trangtions into a 3-foot-deep-by-5-foot-wide
incised channd, characterized by mule fat scrub habitat. The subgirate of the stream is dominated
by rock and boulders indicating a high energy sysem where the stream condition is controlled by
episodic high veocity flows that convey a lot of debris from the upper watershed. The second
drainage feature on the north sde of the creek flows out of a canyon to into a manmade
impoundment. The upper portion of the stream congsts of high gradient, scrub-oak dominated
riparian habitat in a chaparrd matrix, Smilar to the main canyon. As this dream flows toward the
impoundment, the dope flatens and the vegetation community trangtions into southern-willow
riparian habitat, with an understory dominated by Scirpus spp. and Baccharis salicifolia (mule fet).
Although not occupied at present, the structure and composition of the lower portion of the drainage
appears to be suitable for occupation by least Bel’'s vireo or southwestern willow flycaicher. The
pond at the terminus of this drainage is impounded by a road fill and lacks any subgtantive fringing
wetland vegetation.

The area dong Radio Tower Road, on the south sde of San Juan Creek, contains
representatives of al the mgor wetland types in the sudy area  rivering, dkadi marsh, dope
wetlands, vernd pool, and lacudrine fringe wetlands. The riverine areas on the Ste are generdly
high-gradient, low-order streams characterized as steep canyons dominated by sycamore or willow
riparian forest. Portions of the drainages appear to have perennia flow, probably associated with
groundwater discharge and aress of heavy soils (i.e,, relaively high clay content).

Two portions of the Ste were found to contain dope wetlands associated with locdized
dumps that result in groundwater discharge. The firg area has formed in a smal dump adjacent to
the main dirt road traverang the ste, while the second area is above a corrd and contains two dope
wetlands. A natura 9ring has been dtered to create a stock pond, and a 240-foot-1ong-by-45-foot-
wide dope wetland has formed in, association with the soring and pond. A second dope wetland is
located approximately 200 feet west of the spring, in association with a cut in the dope. Both dope
wetlands are saturated at or near the surface for the mgority of the year. The dte contains three
digtinct areas that support verna pools. All the pools have recently been documented to support
both the San Diego and the Riversdean fairy srimp. Severad manmade stockponds in this areas
support fringing lacudtrine wetlands.  These ponds provide year-round habitat for amphibians
(including bullfrogs) and waterfowl. All upland areas have been heavily grazed and are dominated
by non-native grasdands.

Sand, hard rock, and minerds have been mined from Trampas Canyon over the last 50
years. A lake in the abandoned quarry pit dominaes this sub-basin.  The lake is steep-sided,
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relatively deep, and does not appear to support any aguetic resources of note. The surrounding
uplands are dominated by ruderd vegetation and contain minima habitat vaue. Consequently,
there are minimal resources of import associated with this drainage area.

The middle reach of the main em of San Juan Qreek is a broad, meandering stream with
severd floodplain terraces. The creek supports a mosaic of southern willow riparian woodland,
mule fat scrub, open water, and sand bars. The adjacent terraces support coast live oak woodland
and southern sycamore riparian woodland. The creek has rdatively coarse subgrate and high
topographic complexity, with a variety of secondary channels, pits, ponds, and bars. An abandoned
aggregate mining pit has been filling in over the last severd years and supports an goen water and
emergent marsh community. The southwestern arroyo toad is known to occur in the middle reaches
of San Juan Creek, but the bullfrog population associated with the old mining pit may affect the
population size.

6.1.4.2 Summary of Sub-Basin Opportunities and Constraints

The Centrd San Juan catchments support a suite of aguatic resources and provide important
sediment transport capacity, and aroyo toads have been observed using this area.  Specific
opportunities and congraints are as follows:

The area dong Radio Tower Road contains a diversity of wetland types in close
proximity to each other, thereby increasng heterogeneity of the landscape from an
aquiatic resources perspective.

The Trampas Canyon sub-basn is severdly degraded and contains minimd aguatic
resources of note,

Mogt of the Centrd San Juan catchments are in sandy terrains that provide good
infiltration capacity. However, these terains are susceptible to adverse impacts
associated with increased erosion and sediment production to San Juan Creek.

The central portion of San Juan Creek provides important sediment transport capacity.
If not properly addressed, increases in the velocity or volume of discharge could result in
increased channel sediment generation and resultant chamnd incisions.

High nitrogen and phosphorus loadings are expected from the tributary sub-basins of
central San Juan Creek.

Arroyo toad habitat is present that provides connectivity to toad populations in Caspers
Park. However, this reach of San Juan Creek does not appear to support large resident

Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002
Page 133



6.0 Sub-Basin Summary and Considerations for Future Land Use

populations of arroyo toad. Opportunities to manage the habitat in this reach and control
exotic predators will be coordinated through the NCCP/HCP.

6.2 SAN MATEO CREEK WATERSHED
6.2.1 Gabino

6.2.1.1 Overview of Sub-basin Characteristics

Gabino Canyon is underlain primarily by bedrock of the Williams Formation (Pleasants
sandstone and Schulz Ranch members), dong with the Santiago, Silverado, Ladd (Baker Canyon
member), and Trabuco formations. Surficid geologic units within the project boundaries consst of
dluvium, colluvium, nonmarine terrace depodts, and a few landdides. The Misson Vigo fault
trends north-south through the southwestern portion of the drainage basin.  Although not considered
active, thisfault affects the terrains and subsurface water movement in the canyon.

The Gabino sub-basin is underlain by clayey and crystdline terrains that generdly produce
higher runoff volumes per unit area than sandier areas. However, compared to other crydalline
terrains in the sudy area, Gabino Canyon has the highest infiltration cgpacity of any of the andyzed
sub-basins in the San Mateo watershed.®* Approximaely 56 percent of the upper sub-basin is
underlain by Type C soils, with 31 percent of the upper basin having the lesst permeable Type D
soils  Infiltration capacity is somewhat lower in the lower portion of the sub-basn and Blind
Canyon, with D-type soils being predominant.

Gebino Canyon is 8.3 mi.? and approximately 10 miles long. Along with Taega Canyon, it
is the largest sub-basin in the upper San Mateo watershed. Its Sze, aong with its pogtion high in
the watershed, and steep terrain produce the highest asolute pesk flows and runoff volumes in the
upper San Mateo watershed. The cryddline terrains and podtion in the watershed aso result in
rlatively high drainage dengty. The 1,274 fird order dranages within the Gabino sub-basn
account for gpproximatedy 51 percent of the stream miles in the sub-basin. At its confluence with
La Paz, Gabino Creek is a gxth order stream, until it joins Crigtianitos Canyon further downstream.
In absolute terms, peak flow rates and volumes at the mouth of Gabino Canyon are at least four
times greater than flows entering from the neighboring upper Crigianitos sub-basin, which is a
consderably smaller watershed area.  However, Gabino Canyon has lower runoff per unit area than
dther La Paz or Tdega Canyons, reflecting the somewhat higher infiltration capecity than these
other sub-basins. The smulated hydrographs for Gabino Canyon have a smilar shape to the La Paz
Canyon hydrogrgphs, with a single didtinct pesk that rises and fdls reatively rgpidly. The risng

31 Runoff volumesin Gabino Canyon are higher than those for the sandier areas of the San Juan water shed.
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limb of the hydrograph is stegper than the fdling limb. This shape is indicative of a somewhat
flashy respondve watershed and may be attributable to the crysaline terrain, as well as the shape
and dope of the watershed (see Figure 40 on page 136). Flows exiting Gabino Canyon pesk about
1.2 hours, 0.8 hours, and 0.4 hours after peak flows have exited the upper Crigtianitos sub-basin
(upstream of the Gabino confluence) for the 2-year, 10-year, and 100-year events respectively.
Interegtingly, for the 2year and 10-year events, storm peaks are somewhat attenuated between the
Upper Gabino/La Paz confluence upstream and the Gabino/Crigtianitos confluence downstream.
This is not the case for the 100-year event, whereby the downstream location has higher pesk flows.
The proximity of timing of pesk flows during more extreme events results in pesk flows from
Gabino Canyon having the potentid to directly add to pesk flows in Crigtianitos Canyon at the
confluence, sgnificantly increasing the downsiream hydrograph.

Gabino Canyon was cdculated to have the highest sediment yield and transport rate of any
sub-basin andyzed in the San Maeo watershed. These high yidds are partidly atributable to the
gze of the sub-basin; however, the transport rate per unit area is aso high, second only to he
Cridianitos sub-basin. Cobbles and other larger particles comprise the mgority of sediment
produced in this sub-basin; however, unlike La Paz, sand comprises a subgtantid portion of the
sediment produced. The reaively high proportion of underlying sandy substrates (compared to the
res of the cryddline areas in the study area) likely contributes to the high sediment yield predicted
for Gabino Canyon. Incison of the channd in the reaches just upstream of the confluence with La
Paz d=0 is a likely source of sediment. However, a Sgnificant portion of the sediment production is
probably associated with eroson caused by higtoric grazing. Converson of native habitat to non
native grasdand, dong with continued grazing, appears to have resulted in extensve gully formation
adjacent to Gabino Creek and resultant increases in sediment delivery to downgsream aress. A
critical feature of the sediment transport characteristics of Gabino Canyon is that most of the
sediment is mobilized during extreme episodic events, when the topography, unstable upland soils,
and subdtrate types contribute to produce large quantities of sediment. This sediment is probably
very important to downstream channd dructure and provides habitat for sendtive species in the
middle and lower watershed.

The high proportion of grasdands in the upper watershed represents a potential source of
high nitrogen loadings. Similarly phosphate loadings are expected to be moderate, mainly
associated with erosion in the upper watershed. Incision in the upper reaches of Gabino Canyon and
the naturdly confined floodplain in the lower reaches mean that assmilaion of nitrate and
phosphate loadings are expected to be low to moderate within the riparian floodplain. Basdine
metd loadings should be rdatively low under exising conditions with most metals transported in
particulate form.
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Figure 40 2-Year, 10-Year, and 100-Year Event Hydrographsfor Gabino Canyon
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Groundwater is probably not a sgnificant component of the aguatic ecosystems in the
Gabino sub-basin.  The channd is typicaly dry by May or June of even wet years. However,
locdlized groundwater discharge was observed a severd active headcuts in the upper watershed.
Therefore, there may be locdized areas (or sub-surface lenses) that provide locdized shdlow
groundwater. Because the bedrock benesth Gabino Creek is comprised mainly of old, tightly
consolidated sediments, any groundwater discharged would have dbove average specific
conductance (i.e., higher sdinity).

The dominant habitat types in the upper portion of Gabino Canyon, above the confluence
with La Paz Creek, is southern coast live oak riparian woodland. The adjacent uplands are primarily
ruderd grasdands with sage scrub on the hilldopes. The upper watershed has been heavily grazed
and is incised in places with vegetation that has been cropped or trampled. The riparian zone varies
in width from rdatively narrow to rdatively wide and is well developed (depending on the intensty
of grazing). Hidoricaly, the sream probably migrated through the floodplain, but now is confined
by headcutting and incison processes. In some reaches this incison is in excess of ten feet and
appears to have intercepted subsurface flow. A manmade lake/stockpond in upper Gabino canyon,
informaly known as "Jeromés Pond," captures water from Gabino Creek and three unnamed
tributaries.  The pond can be characterized as a hemi-marsh mix of open water and bulrush S
californicus). Where Gabino creek flows into the stockpond, there is a delta dominated by mule fat
scrub.  The pond outlets into a tributary that supports willow riparian habitat and eventudly joins the
main flows of Gabino Creek. Above the pond, the tributaries are a mix of oak riparian and broad
floodplain sycamore habitats. Portions of these tributaries exhibit dumping and erosion, probably
resulting from grazing impacts, perhaps in conjunction with fires. A mgor unnamed tributary flows
into Gabino Creek just upstream of its confluence with La Paz Creek. The naturd drainage pattern
of this tributary has been subgtantidly dtered over time by mining activities, including the creation
of aseries of artificid ponds.

Lower Gabino Creek (below the confluence with La Paz), middle Gabino Creek, and La Paz
Creek support structuraly diverse, mature oak and southern sycamore riparian woodland with dense
chaparral on the adjacent dopes. The center of the stream has a rock cobble substrate overlain by
aress of shdlow dluvid depodts that support mule fat scrub. The floodplain and riparian zones in
the lower sub-basin are confined by the geology of the valey, but contan high topographic
complexity (including bars and ponds that were inundated during our Ste vigt), an abundance of
coarse and fine woody debris, leaf litter, and a mosaic of plant communities. In many years, the
creek flows through the late spring and seasond pools perdst in some locations, but seldom through
the summer.

Blind Canyon is a mgor tributary watershed to Gabino and, as such, was andyzed as part of
the lower Gabino system. Blind Canyon is a high gradient, coarse subgtrate stream, dominated by
sycamore and o2k riparian galery forest with a mule fat-dominated understory. The stream contains
good topographic complexity, leaf litter, and coarse and fine woody debris. There are numerous
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high gradient, low order tributaries to Blind Canyon on the Ste. Some contain scrub oak-dominated
riparian forest, others are unvegetated swales. Severd of the tributaries appear to pond seasondly a
naturally occurring grade changes, but do not exhibit any features of dope wetlands.

6.2.1.2 Summary of Sub-Basin Opportunitiesand Constraints

Gabino Canyon contains mature oak and sycamore riparian woodlands and provides an
important source of sediment to downstream aress.  Specific opportunities and congraints are as
follows

The Gabino sub-basn has a high dranage dendty and high number of confluence
points;

The floodplain of Gabino Creek is narrow and geologicaly confined;

Gabino Canyon provides important sediment yidds, though these yidds may currently
be in excess of natura conditions.

The cryddline soils in the sub-basin are less sengtive to increases in runoff than sandy
soils in other areas, and the lower portion of Gabino Creek has the ability to attenuate
increased flows. This pattern is reflected in the hydrographs for the sub-basin (see
Figure 40 on page 136).

The combination of grazing and undelying soils has resulted in incison of upper
Gabino Creek (and the associated increase in in-stream sediment production).
Remediation of exiding upland eroson implementaion of a grazing management
progran and revegetation would improve the current channe ingtability and reduce
sediment |oading to the lower watershed over the long term.

The oak and sycamore gallery forests of lower Gabino Creek represent some of the
highest qudity riparian habitat in the study area. In addition, portions of upper Gabino
Creek supports degraded akai marsh habitat. This area has high restoration potentid, if
the channd incison is Sabilized.

A mgor tributary on the north sde of the lower reach of Gabino Canyon has been
subgtantidly dtered and presents Sgnificant restoration opportunities.

Gabino Creek supports a population of the federdly-listed endangered arroyo toad.
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6.2.2 LaPaz
6.2.2.1 Overview of Sub-Basin Characteristics

La Paz Creek is the mgor tributary drainage to Gabino Creek, and the two sub-basins share
many common characteristics.  Approximately two-thirds of the 7.3 mi.2 La Paz sub-basin is within
the RMV boundary. The La Paz Canyon drainage basin is underlain by bedrock of the Williams
and Trabuco formations and the Santiago Pesk Volcanics. Within the boundaries of RMV, the
underlying bedrock conssts of the Schulz Ranch member of the Williams formation and the
Trabuco formation. Surficid geologic units within the project boundaries conss of dluvium,
colluvium, nonmarine terrace deposits, and afew landdides.

La Paz creek is a lengthy, fifth order stream and has severd fourth order pardlel drainages
joining it from the eastern hilldopes. Like most of the sub-basins in the upper San Maeo
watershed, the steep crystdline terrains produce high drainage dendty and multiple confluence
points. The sub-basin includes 575 first order and 110 second order drainages and has a drainage
density of 10 mi/ mi.2. The longest watercourse is approximately 6.8 miles. First order drainages
comprise 54 percent of the tota streamcourse length in the basin. The narrow western gtrip of La
Paz Canyon is characterized by short, second order streams which drain from the dividing ridge with
Upper Gabino Canyon and feed into the main La Paz channdl. The fourth order confluence points
in the eastern tributaries are associated with dense stands of oak and sycamore woodland and may
represent zones of rdatively high geomorphic and habitat function.

Runoff and infiltration patterns are smilar to those predicted for Gabino Canyon, but a a
lower magnitude due to the samdler Sze of the sub-basin. Runoff per unit area is greater for La Paz
Canyon than for Gabino Canyon. This difference results from the fact that the headwaters of La Paz
Canyon are approximately &0 feet higher than those of Gabino. The higher portions of the sub-
basin receive greater rainfal due to orographic effects. In addition, the upper portions of La Paz
Canyon have a high proportion of crystdline terrains and class D soils.  Therefore, the portions of
La Paz Canyon that receive the mog rainfdl have the highest expected runoff volumes, resulting
high runoff per unit are for the sub-basin asawhole.

The cdculated infiltration and loss rates fdl in the middle of the cadculated range for the
reported San Mateo watershed sub-basins. These mid-range rates reflect a balance between poor
infiltrating soils in an undeveloped watershed. The mgority of the sub-basin is underlain by soils of
hydrologic groups C (43.8 percent) and D (47.8 percent) and the sub-basn is nealy entirdy
undeveloped (99.6 percent). Agricultura and developed lands (mostly roads) cover approximately
0.4 percent of the sub-basn. Therefore, only a very tiny fraction of the basin is impervious to
infiltration. Predicted hydrographs for La Paz Canyon display a single distinct pesk that rises and
fals rdatively rapidly. The riang limb of the hydrograph is stesper (convex) than the fdling limb
(concave). This shape is indicative of a somewha flashy responsve watershed and may be
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atributable to the rativey high proportion of low-permesahility soils in the watershed.  The timing
of peak flows is identica to the pesk time for upper Gabino Canyon at its confluence with La Paz
Canyon. This is not surprisng consdering that the Upper Gabino Canyon and La Paz Canyon
drainages are very smilar in size and shape. As a result, pesk sreamflow from La Paz Canyon
directly contributes to increasing peak discharge at Gabino Canyon and further downstream. Runoff
per unit area for La Paz Canyon is between 61 percent and 73 percent of the average for the entire
San Mateo watershed for the 2-year, 10-year, and 100-year events.

Predicted sediment yields and transport rates for La Paz Canyon are the lowest of any of the
sub-basins analyzed in the San Mateo watershed. Rates and yields are comparable to those of the
upper Crigtianitos sub-basin, which is gpproximately haf the Sze of La Paz. The low yidds may be
patialy due to the reatively large proportion of very coarse substrates (i.e., large cobbles and
boulders) produced from La Paz Canyon. These coarse subdrates are likdy mobilized very
infrequently during large-scde episodic events, a which time they play a dgnificant role in
reshgping the geomorphology of the lower portions of the watershed. Groundwater is not a
sgnificant contributing factor to the ecology of the riparian systems in the La Paz sub-basin.

Exiding nitrogen loadings in the La Paz sub-basn should be rdatively low. The lack of
wdl-developed floodplain sructure likdy limits the ability of the sub-basin to store phosphates and
fairly sgnificant quantities are probably mohbilized and transported to the main stem of the San
Mateo during high flow events. Background metd loadings are likdy to be rdatively low, with
meta speciation favoring particulate forms

La Paz Creek supports dense stands of structuraly diverse, mature coast live oak and
southern sycamore riparian woodlands.  The riparian zones are confined by the geology of the
valey, but contain high topographic complexity (including bars and ponds that are inundeated late
into the spring), an abundance of coarse and fine woody debris, leaf litter, and a mosac of
undergtory plant communities. In the upper reaches of the sub-basin, the streams are narrow and
form tight mosaics with the chaparrd and sage scrub of the adjacent uplands. The rock and cobble
subgirate type that dominates the streambed is reflective of the dope and geologic setting of the sub-
basn. Portions of the streams that convey seasond high velocity flows dso retan water for
extended periods of time in shdlow depressons within the active channd. The seasond
depressions, combined with the open bars and variety of plant communities, likely provide many
niches and support complex and inter-related communities.

6.2.2.2 Summary of Sub-Basin Opportunitiesand Constraints

La Paz Canyon opportunities and congraints are smilar to those for Gabino Canyon and
indude the fallowing:
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The La Paz sub-basin has a high drainage densty and high number of confluence points;
The floodplain of LaPaz Creek is narrow and geologically confined;
La Paz Canyon provides important sediment yields, and

The ok and sycamore gdlery forests of La Paz Creek represent some of the highest
quality riparian habitat in the sudy area.

6.2.3 Crigianitos
6.2.3.1 Overview of Sub-basn Characterisics

The 3.7 mi.? Crigtianitos Canyon drainage basin (upstream of the confluence with Gabino
Creek) is underlain by bedrock of the Santiago and Silverado formations.  Surficid geologic units
within the project boundaries consst of aluvium, colluvium, nonmarine terrace deposits, and a few
landdides.

The upper Cridianitos Canyon is a fifth order network with a caculated drainage dengity of
8 mi/ mi.2. Compared with other sub-basins of this study, the upper Cristianitos watershed has a
more rounded, or pear-shaped, configuration. Additiondly, the headwater areas are not as steep as
many of the other sub-basins. These conditions reflect the physiographic and geologic setting of the
upper Cridtianitos basin just south of the dividing ridge with the San Juan watershed. As a result of
this setting, third and fourth order tributary arms are didributed fairly evenly and have smilar
lengths. There are 187 first order drainages that account for nearly half of the basin’'s tota stream

length.

The mgority of the Cridianitos sub-basin is underlan by poorly infiltrating soils of
hydrologic groups C (43.9 percent) and D (42.7 percent). However, compared to other sub-basins
of the San Mateo watershed studied, the upper Crigtianitos Canyon aso contains a reaivey large
portion of the better infiltrating soil group B (12.9 percent). The reaively high proportion of Type
B soils and the minima devdopment in the sub-basn produce rdatively high infiltration rates
relative to the other reported sub-basins within the San Mateo watershed.®

The more gently doping shape of the headwaters of this drainage, high infiltration rates, and
a drainage network which dampens flow pesks results in a less “flashy” hydrograph than observed
in other sub-basins of the upper San Mateo watershed. The hydrograph for Crigtianitos Canyon has
a broader base with lower flow rates. As noted in Section 6.2.1.1, the peak time for Crigtianitosis

32 Runoff volumesin Cristianitos Canyon are higher than those for the sandier areas of the San Juan water shed.
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identical to the pesk time for Gabino Canyon a their confluence. Therefore, peak flows from
Gabino Canyon and Cridianitos Canyon combine smultaneoudy at the confluence, and this
sgnificantly incresses the hydrograph downstream (see Figure 41 on page 143). In absolute terms,
runoff volumes and peek flows from Crigtianitos Canyon are the lowest of the studied San Mateo
sub-basns, primarily due to the smaler sze of this sub-basin. In terms of pesk discharge per unit
area, upper Crigtianitos had the highest rates for the 10-year and 100-year events of the studied San
Mateo sub-basins. This higher result for pesk discharge per unit area may be somewhat surprising,
conddering Cridianitos Canyon had more favorable soil and infiltration conditions than the other
studied San Mateo sub-basins. It is believed that routing conditions in the Critianitos Canyon sub-
basin, which is the least elongated of the San Mateo sub-basins, enhance flow concentration and
generate larger peak flows per unit area. In terms of runoff per unit areq, vaues from Cristianitos
Canyon are lower than the other studied sub-basins, only between 43 and 67 percent of the average
for the entire San Mateo watershed.

The subdrate type in Cridianitos Creek is primarily sands and dlits, with a ggnificant
portion of clays. However, the lower portion of Cristianitos Creek appears to be actively incising.
Review of aerid photographs shows that prior to the extreme flow event of 1938, the reach of
Crigtianitos Creek upstream from the confluence of Gabino Creek was little more than a swale and
seems to have incised 8 to 15 feet since that time.  This portion of the creek is likely susceptible to
further incison, and associated in-channd sediment generation, during extreme flow events.
Sediment transport rate per unit area for the Cristianitos sub-basin is the highest of any San Mateo
sub-basin sudied. However, because of the amdl sze of the Cridtianitos sub-basin, the gross
sediment yield and transport rate is the lowest of the studies sub-basins. From a sediment processes
perspective, Crigianitos Creek is probably most important as a transport reach, conveying materia
generated higher in the watershed to downsream areas. Continued incison would interfere with
this function.

Pollutant trangport and cydling likey occurs predominatey within surface weters.  The
extent of grasdands in the sub-basn grongly suggedts tha nitrogen loading is currently high, while
the high eroson potentia indicates that the mobilization of phosphorus sources may be equdly high.
Metd loadings to the sub-basin are likely low at present and most metd trangport can be expected in
the particulate form.

Aquatic resources in the Cridianitos sub-basn consst of both riverine and lacudtrine
(associated with abandoned clay pit mines and stockponds) systems. The upper portions of the sub-
basn consst of aridge or spine with canyons on both sides. These canyons are steep and narrow
and contain well-developed, mature oak riparian woodland in a matrix of intact chaparrd and
coastad sage scrub.  Although the total jurisdictiona area associated with these drainages may be
amdl, their sructure, postion in the landscape (in the headwaters), and juxtgposition with intact
upland plant communities results in high functioning uplandwetland ecosysems.  Cridianitos
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Figure41 2-Year, 10-Year, and 100-Year Event Hydrographsfor Cristianitos Canyon
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Creek, below an exising stockpond, is a meandering stream that contains akai marsh communities
mixed with willow and mule fat. However this reach is actively incisng. Reaches just upstream of
Gabino Creek have near-perennia flow, apparently supported by discrete loci of groundwater
discharge. The persgtent saturation has facilitated development of well-gtructured hydric soils, and
as the gradient flattens, there is a moderate width floodplain associated with the siream.  This area
supports the highest diversity of wetland species of any of the San Mateo sub-basins studied.

There are severd lacudrine wetlands in the sub-basin associated with abandoned clay pits or
stockponds. In generd, these areas gppear to be functioning as intact wetlands. They contain amix
of open water and emergent marsh vegetation. Most are surrounded by a mix of sage scrub and
grasdands. One of the stockponds on the lower end of Critianitos Creek has a stream dominated by
mule fat scrub draining into it.  The ponds generdly gpear to have low turbidity and are being used
by fish, invertebrates, amphibians, and birds. A large, abandoned claypit exists near the southern
boundary of the sub-basin. This pit is gpproximately 80 to 100 feet deep and dominated by open
water with a narrow fringe of emergent marsh habitat. This large, abandoned pit is blue-greenin
color, and it does not gppear to be functioning as a viable ecosystem. Adjacent uplands in the sub-
basin have a percentage of clay soils and may support senditive plant populations.

6.2.3.2 Summary of Sub-Basin Opportunitiesand Constraints

Cridianitos Canyon includes a dgnificant riparian-upland habitat matrix, akadine marsh
areas, and transport capacity through the system. Specific opportunities and condraints are as
follows

The upper portion of the sub-basin contains high-quaity oak riparian/upland complexes.
This matrix of habitat types likely provides high overdl biodiversty as an upland-
riparian unit.

The dkdi marsh wetlands within the middle portion of the sub-basin are considered
regiondly dgnificant.  The hydrology of lower Cridianitos Creek is not fully
understood; however, the dependence of this site on groundwater means that activities in
the watershed may affect this resource.

The riparian zone of Crigtianitos Creek likely provides connective function between the
upper watershed resources and areas downstream (off Rancho Mission Vigjo property).

Crigianitos Creek has been actively incisng dnce 1938 and is likey susceptible to
further incison and associated in-channel sediment generation. This area represents a

restoration opportunity.
Baseline Geomor phic and Hydrologic Conditions Rancho Mission Viejo: San Juan and San Mateo W ater sheds
PCR/BH/PWA Project Team February 2002

Page 144



6.0 Sub-Basin Summary and Considerations for Future Land Use

The sediment trangport capacity of Cristianitos Creek is important as a means to ensure
that materias produced in the upper watershed are delivered to downstream aress.

6.2.4 Talega
6.2.4.1 Overview of Sub-Basin Char acteristics

The Tdega Canyon drainage draddles the boundary of Rancho Mission Vigo and Camp
Pendleton. The basin is underlain by bedrock of the Santiago, Silverado, Williams, and Trabuco
formations and the Santiago Peak Volcanics. Approximately one-third to one-hdf of the Tdega
Canyon drainage badin lies within the project boundary, most of which is occupied by the existing
TRW facilities.  Within the boundaries of RMV, the underlying bedrock conssts of the Santiago
and Silverado formations and the Pleasants sandstone and Schulz Ranch members of the Williams
formations. Surficid geologic units within the project boundaries conss of dluvium, colluvium,
nonmarine terrace deposits and afew landdides.

Tdega Creek is a fifth order system where it meets Crigtianitos Canyon, downstream of the
Gabino Confluence. The 8.3 mi.? sub-basin has a drainage density of 9 mi/ mi.2, with 501 first order
channds. The Tdega Canyon sub-basin is extremely eongated, with the longest watercourse over
10.1 miles. The mgority of the sub-watershed is underlain by soils of hydrologic groups C (18.8
percent) and D (75.6 percent). Tdega Canyon has the highest proportion of poorer infiltrating Type
D soils d any of the other sub-basins andyzed in the San Mateo watershed. When considered as a
percentage of total storm event rainfal, hydrologic losses in Tdega Canyon were the lowest of dll
reported San Mateo sub-watersheds, for al three modeled storm events. Overal, the low loss rates
cdculated for Tdega Canyon indicate that infiltration rates within the sub-basin are dso low,
relative to the other reported sub-basins.  Although the hydrographs for Taega Creek have a
pronounced peak, they are relatively broad (see Figure 42 on page 146). This shape may be
attributable to the eongated geometry of the Taega Canyon sub-basin, which tends to attenuate the
flood wave as it travels through the sub-basin.  While upper tributaries contribute runoff to the main
trunk stream, lower tributaries have dready conveyed their runoff out of the sub-basin. As a reault,
elongated basins like Tadega Canyon can have dampened hydrographs. In absolute terms, runoff
volumes and pesk flows from Taega Canyon are in the upper-middle of the range compared to
other reported San Mateo sub-basins. Taega Canyon contributes about 33 percent of the runoff
volume to Cridtianitos Creek at their confluence while it occupies approximately 28.76 percent of
the upsiream watershed area at that point. Peek flows from Tadega Canyon are gpproximately 25
percent of peak flows in Crigianitos Creek at the confluence. In terms of runoff per unit area,
Taega Canyon produced between 66 percent and 78 percent as much runoff on a per-acre basis as
the average for the San Mateo Creek watershed as a whole. Taega Canyon is an interesting contrast
between runoff pesks which are rdatively low and runoff volumes which are rdatively high.
Higher runoff volumes are generated due to the high proportion of poorly draining soils. However,
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Figure 42 2-Year, 10-Year, and 100-Year Event Hydrographsfor Talega Canyon
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the elongated shape of the sub-basin and long routing distance reduces the magnitude of peak flow
rates. Pesk discharge rates are attenuated as they travel downstream through the sub-basin.

The lack of avallable data and the fact that a sgnificant portion of the basin is outsde the
sudy area (in Camp Pendleton) prevented andyss of sediment yield or transport rates for this sub-
basin.

Nitrogen loading from the Tdega sub-basin should be rdatively low given the exiding land
use and cover. However, the potentid for generating large amounts of fine sediments indicates that
Tdega can be a ggnificant source of phosphates. Higtorical aeriad photography shows that a well-
vegetated floodplain has often been absent, suggesting that the riparian corridor may play a
rlativdly minor role in cyding of pollutants. However, some sequestration may occur in pockets
where sandy subdrates are found. Metd partitioning should heavily favor transport in the less
biologicdly avalladle particulate forms.

The riparian zones of Taega Creek are amilar to those found in upper Crigtianitos and
Lower Gabino Creeks. Subdrate is rock/cobble dominated with sandbars forming in depostiona
aress. The riparian habitat conssts of dense stands of Structurdly diverse, mature coast live oak and
southern sycamore riparian woodlands. Center portions of the creek support mule fat scrub and
open sand bar habitat. The riparian zones are confined by the geology of the valey, but contain high
topographic complexity, an aundance of coarse and fine woody debris, leaf litter, and a mosaic of
understory plant communities. The creek contains shdlow pools that retain water into the late
goring and early summer. Some of the highest concentrations of southwestern arroyo toad in the
San Mateo watershed are located along Talega Creek.

6.2.4.2 Summary of Sub-Basin Opportunitiesand Constraints

Tdega Canyon includes high qudity riparian habitat and a mgor arroyo toad population.
Specific opportunities and condraints are as follows:

The floodplain of Talega Creek is narrow and geologically confined.
Tdega Creek provides sgnificant sediment yields.

Tdega Creek contains habitat supporting a “core population” of arroyo toads, including
adjacent upland habitat and requisite sediment processes.

The oak and sycamore gdlery forests of Tadega Creek represent some of the highest
quality riparian habitat in the Sudy area
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Completion of the andyds of basdine hydrologic, geomorphic, and biologic conditions in
the San Juan and upper San Mateo Watersheds culminates the first phase of the coordinated
SAMP/MSAA, NCCP/HCP, water quality, and loca entitlement process. The subsequent phases of
this coordinated planning process will: (1) analyze the effect of severa proposed land use scenarios
on the physcd and biologicd processes of the study watersheds, (2) involve development of
specific gpproaches, guiddines, and criteria for project design dements and BMPs that minimize the
effects of land use changes by mantaning the hydrologic, water-qudity, and hydrogeologic
functions of the watersheds, (3) identify, where practicable, measures necessary to minimize or
mitigate the effects of existing uses within the watersheds, but beyond the limits of the study ares;
and (4) develop specific eements of the aguatic and upland restoration and management programs.

The modds and information developed as part of the assessment of basdine conditions will
be used during the next phases of the planning process in a predictive manner to evauate potentid
impacts and identify impact minimizetion messures, mitigation mesasures, and  management
recommendations. Application of the sudies summarized in this Basdine Conditions Report to the
SAMP/MSAA, NCCPHCP, Comprehensve Water Qudity Management Plan, and Locd
Entitlement processes are discussed in detall in Section 1.4 of this report. Examples of how each
technical study will be applied to each planning/entitlement process are discussed below. This ligt is
not inclusive, but meant to provide initid recommendations regarding gpplication of the studies. In
most cases, pecific gpplication of the technicd studies will provide input to multiple environmenta
programs. When consdering the application of the technicad studies, it is important to be cognizant
of the landscape scale and associated spatial accuracy of these studies. Many aspects of the studies
affect the resolution and accuracy of the andyss induding fidd data collection, digitization and
photo interpretation, coordinate registration, distortion in images (photos), and precison of the
modds. In generd, the studies are gppropriate for use during the dternatives andysis phase.
However, certan design applications or detalled impact andyses may require more rigorous
andyss.

7.1  APPLICATION OF THE TERRAINSANALYSIS

SAMP/MSAA — The terrains analyss has identified areas that are conducive to recharge,
susceptible to eroson and/or gully formation, and currently possess rapid runoff characteridtics.
This information will be used during the off-gte dternatives andlys's to Ste projects in a manner that
has the least overdl effect on physica processes in the watersheds, consstent with the overdl
project purpose. During the on-gte dternatives andyss, the terrains anadlysis will be used to
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devdop desgn features that minimize or mitigate impacts in condderation of the intringc
properties of the landscape.

NCCP/HCP — The terrains andysis will be used to provide recommendations for recharge
aress that would help support existing or proposed riparian habitat that may be suiteble for least
Bdl's vireo or southwestern willow flycaicher. Terrains information will aso be used to develop
management recommendations to: (1) minimize eroson or excessve sediment generation that
could affect channe gtability; and (2) provide mitigation for impacts to habitat for the arroyo toad or
other aguatic species.

Water Quality — Andyss under the SAMPMSAA and NCCP/HCP, redive to
management of sediment generation and optimization of recharge, will dso be used as part of the
water quality control program to minimize and/or mitigate increases in sedimentation and turbidity
by sting development in appropriate aress.

Local Entitlement — The soil and geologic characterizations in the terrains andyss will be
used to support dting and design recommendations for specific projects, such as the location of
specific structures, basins, and roads.

7.2  APPLICATION OF THE HYDROLOGIC ANALYSIS

SAMP/MSAA — Duing the off-dte dternaives andyss, the results of the hydrologic
andyss will be used to evduate potentid changes in flow regimes associaied with the various
development dterndtives and discuss how these potentid changes could affect the long-term
integrity of wetland and riparian habitats and related species. During the on-dte dterndtives
andysis, these sudies will be used to provide recommendations for design festures and mitigation
measures to offset potential impacts of proposed land use changes. The effect of episodic events on
channel gtability will be evaduaed, and routing of stream flows will be congdered during selection
of aguatic resource reserve areas to take advantage of natural attenuations of peak flows.

NCCP/HCP — The hydrologic models will be used to andyze the mtentid effects of land
use changes to hydrologic characterigtics that may affect the ability of riparian zones to support both
sengtive and non-sendtive species.  Characteridtics to be andyzed include baseflow, annua storm
flows, and extreme events.

Water Quality — The hydrologic andyss will provide information for development of
gormwater management plans (including formulation of a “treatment train’) and Management
Measures for control of NPS pollution. These studies will be used to determine appropriate
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locations, szes, and designs of water quality control facilities and festures, such as basns and
swales.

Local Entitlement — The hydrologic andysis will be used to provide input into detaled
design of stormwater conveyance systems, detention, and retention facilities for each development
aea. The reationship of pesk flow timing between tributaries and the main stem creeks will be
considered during the design of development areas to avoid coincident peaks in downstream aress.

7.3  APPLICATION OF THE SEDIMENT ANALYSS

SAMP/MSAA — Reallts of the sediment analysis will be used to evaluate potentia impacts
of devdopment dternatives on sediment yidd, long-term dability and integrity of streams and
associated riparian habitat, and the role of 1oodplains as sediment sources or snks. During the off-
dgte dterndives andyds, this information will be used to provide guidance on the location of
proposed development and reserve areas in a manner that maintains important sediment processes.
During the on-dite dternatives andysis, these studies will be used to develop design features that
maintain appropriate sediment yields and transport rates in the mgjor watercourses.  In addition, the
sediment andyss will be used to hdp design restoration drategies for streams that are currently
indsng.

NCCP/HCP — Andyss of sediment trangport and associated stream gability will be used in
the NCCP/HCP to ensure that sediment delivery and transport rates are managed in a way that
protects aguatic habitats against channel degradation, restores currently degraded streams, and is
protective of habitat for sendtive species, such as the arroyo toad. Sediment transport information
will dso be used to address downstream effects on sediment ddivery to sengtive species habitat
outside the study area.

Water Quality — The sediment yield and transport models will be used to address rates of
sediment entry into channels during both the congtruction and post-development phases. BMPs and
MMs under the NPS Pollution Control program will be developed to manage sediment delivery to
dreams. Results of the sediment andysis will aso be used to help determine appropriate buffer
widths adjacent to streams.

Local Entitlement — The sediment andysis will be used to address channd capacity and
competence issues, relative to floodflow and sediment conveyance. These studies will dso be used
in the design and determination of maintenance needs for proposed flood control facilities. Design
features (eg., setbacks, basins, buffers) will accommodate both high frequency and episodic
sediment yidds.
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74  APPLICATION OF WATER QUALITY STUDIES

SAMP/MSAA — Andyss of exising water qudity condtituents and potentia future water
qudity loadings will be used to develop recommendations regarding riparian or wetland areas that
could be avoided and/or enhanced. It will aso be used to identify areas that could function as both
habitat areas and water quality features.

NCCP/HCP — The water qudity andyss will be used to evauate te potentia impacts of
runoff associated with proposed land use changes on tolerances of aguatic habitats and NCCP/HCP-
identified species, such as the arroyo toad.

Water Quality and Local Entitlement — The collection of both dry and wet season water
qudity data that has been initiated as part of the basdine conditions andysis will be continued. This
information will establish the basdine condition for development of weater quality control drategies
for proposed developments. The water qudity analyss will incdude an investigation of pollutant
loadings to recelving waters under different development dternatives.  Following this andyss,
gppropriate BMPs and generd urban runoff MMs will be developed to meet State NPS Pollution
Control Requirements.

7.5  APPLICATION OF THE GROUNDWATER ANALYSIS

SAMP/MSAA — Information on potentid groundwater recharge areas will be used in the
selection of development and reserve aress to help provide sufficient shalow subsurface water to
support riparian habitats.  In areas where perennidization may be of concern, potentid recharge
aress or other factors will be identified to ensure appropriate baseflow levels are maintained.

NCCP/HCP — The groundwater analysis will be used to identify recharge areas that may
contribute to the function of adjacent streams that contain sensitive species or habitats.

Water Quality — The groundwater analysis will be used to develop appropriate infiltration
basins that will be a component of the management of urban runoff in a manner that protects water
qudity and other beneficid uses of the main recaiving waters.

Entitlement — The groundwater andyss will be used to help locate and design infiltration
drategies (i.e., basins, swales, strips) within proposed devel opment aress.
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76  APPLICATION OF THE BIOLOGICAL RESOURCESANALYS'S

SAMP/MSAA — During the off-gte dternatives analyss, results of al the basdine technica
sudies will be used in conjunction with biologicd data collected as pat of the NCCP/HCP,
WES/CRRL gudies, dope wetlands analysis, and verna pool anadlyss to evaduate the ared and
functiond impact of proposed land use changes. This andlyss will include andyss of the effect of
upland land use changes on adjacent aquatic resources. During the on-dte dternatives andyss
phase, the biologicd anadyses will be used to develop impact avoidance, minimization, and
mitigation measures. These studies will aso be used to prioritize aquatic resource preservation and
restoration areas and to devel op the aguatic resources restoration and management program.

NCCP/HCP — Application of the biological resources anadlyss to the NCCP/HCP will be
amilar and, in most cases, overlap gpplication to the SAMP/MSAA. In addition, the relationship
between physical processes and needs of sengtive species will be anayzed. A subsequent report on
the hydrologic and geomorphic needs of listed species will be developed that links the known
habitat and life history requirements of listed species to the physica processes in the San Juan ad
San Mateo Creek watersheds. The report will provide management recommendations for long-term
management of sendtive species at the watershed and sub-watershed scales. The andysis for the
NCCP/HCP will dso include more attention to management of upland resources than that for the
SAMP/MSAA.

Water  Quality — The biologicad resources andyss will be used to provide
recommendations for integration of wetlands and riparian aess, including buffers, into the
comprehengve water quality management program.

Local Entitlement — Results of the biologica resources andyss under the SAMPIMSAA
and NCCP/HCP will be used to document satisfaction of locad mitigation requirements under
CEQA.
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