SANTA ANA WATERSHED Iﬁ
PROJECT AUTHORITY

Santa Ana Integrated Watershed Plan
2005 Update

An Integrated Regional Water Management Plan

June 2005






Santa Ana Integrated Watershed Plan
2005 Update

An Integrated Regional Water Management Plan

Prepared by:

Planning Department
Santa Ana Watershed Project Authority
11615 Sterling Avenue, Riverside, CA
(951) 354-4220

June 2005






2005 :!II| ‘I II!‘ !IIII ll!lll I‘I!! H !I f
ARSI ’

Table of Contents

LISt Of TADIES .......oeieiiiiiiiiee ettt et iv

LASE OF FAGUI@S ....cueiuiiiiiiieteeeee ettt ettt b e e h e bt et et e st et e st e s b e e bt e bt eat et et e b et e besaesbene iv

ACTOMYINIS. ..ottt b e s bbbt b e b e st e s bt e b s e b e e b e e b e st e be b s v

PLEFACE ...ttt vii

I. SAWPA’s Integrated Watershed Plamn ... 1

AL BACKGIOUINA ...ttt ettt st b e bt bt e bt e st et et et e b e st e besbeebeeaeeat e e enean 1

SAWPA ...ttt ettt bbbttt b et b et a bbbt be e ne 1

SAWPA MEMDET AGEIICIES ....cevenveiiriieiieteieeteeteete sttt ettt sb ettt sae e see b st ese et eneen 1

B PIANTNING PrOCESS. .. cutitetiierteeieeteetteit ettt sttt ettt ettt et e be st s b e e bt saeeat e st et et et enbesbesbesaeene et eneenee 5

VIESIOTL ettt st b e bbb 5

COllADOTALION .vevinieiiiiieietee ettt ettt st be e ne 7

State and Federal INVOIVEINENT ........ccueoirieriiiriiiienicieientceeteseee ettt sttt see e esee e enens 8

Santa Ana River Watershed Partnerships ........c.coeoeeeiiiiiiiiinininninniccecceeseseeeeees 8

Regional Watershed Partnerships .........occocoererenininniecceesee e 10

Local and Regional Plans and POLICIES ........ccccoeiereririiiieiiieieseiene ettt 14

INNOVATION Lottt sa e s st s e a e bbb e s s e sbs b s 16

I EEGTATION . .c..eeiieiteieete ettt ettt b e s st sae e bt et s et sae e sae e bt n e aeean e re e reenees 16

Plan Performance and Management...........cceoerererieeriententenienieseesieseeesteeeseeseeseesiessessesneeneenes 18

Regional Plan Performance and Management MeasUures.........cccoceevererereeeenieneenreneneneneenns 19

FUNAING -ttt ettt b e s bbbt et et e e et et e sbeebesbe e bt et eneeanene 21

ContinUing ChallEN@ES........coueeuiriiiiiieteieteree ettt ettt et ettt st st besbe e st et eateeens 23

I1. Resources of the Santa Ana Watershed ..o 25

A. Physical Setting, Hydrology, and Geomorphology ..........ccccecererererinieieienieieniesiesie e 25

Geologic and Hydrologic Features of the Watershed ............c.cccocviiiiniinii, 27

CLIMIALE ettt sttt sttt s a et sa e sa e sae e ne 30

LANA USE ..ttt ettt ettt ettt ettt a et b et s a et s a et et sa et b e e b nae e nen 30

B. BiolOgIiCal RESOUITES ....c.cccuiriiriiriiiiiiiiieicietciestcee ettt ettt s sr ettt sa et bt 30

Habitat MOAIfICAtION ......coeoviuiriiiiiiiciiieciceeceec ettt 30

SPECIAL STATUS SPECIES ..nveuieniiiiiieieeiietet ettt ettt sh ettt ettt b b beebe e eneen 33

Current AQUAtIC RESOUICES .......cocuiiiiiiiiiiiiiiiiiiic e 35

FISRES ottt e e 35

AMPRIDIATIS 1.ttt ettt s b ettt nean 35

REPLLES .ttt ettt ettt et st et e bt st satesb e et e et e eat e s st enbeenbean 35

BAIAS vttt et 36

Factors Affecting AQUAtIC RESOUITES .......coueueriiriiriininiiieteteterie ettt 36

INrOAUCEA SPECIES ....oeviiiiiiiiiiieicteerte ettt sttt 36

Water POIULION. ..oveiiiiiiiiiiiciietcce ettt 37

EXPLOTEATION .ttt ettt b ettt ettt e st et e sb e b ebeeae et et enes 37
(continued)

Table of Contents | i



' A

Table of Contents (cont.)

C. Open Space and RECTEATION .......c.eecveruieriieriirienienitesteete et ste e sae st st e saeesteetesatesseesseenbessesssesseenss 37
Parkland RAtIOS .......coceecieriierierieiieeie ettt ettt te et e s e s ae e sessbesatesaeesseensesnsesssensnensesnsens 37
PUDIIC ACCESS ..eveneieniieieeieeieetesee st ete sttt e sttt e e et e st e te et e et esseesseessesssesssesseenseesseensesssenseensesnsenn 38
FOTEST AN, ...c.uteeeieiieiieieeie ettt et sat et et e et et e et e et e e e e e seesseessesnsesssesseensasnsesssenssenseensennsens 38
Santa ANa RIVET TTAIl .....cccvevieriieiieieciesieseete ettt et esaeesae s e e sseesaeeneesnnenns 38
Challenges and OPPOTTUNITIES ....cc.eeeeuiriieierienienierienteeeete ettt ettt seesbe e sbe b s eae 40

D WLET SUPPLY ettt ettt et b et ettt e st e s b e e bt s bt e bt e st e st e b et e besbesbeebesaeeneenean 41
GIOUNAWALET ...vevievieieeiecieeeeseerteete et e st esteeae et e e st e te e seessesssesssesseesseessesssesseasseessesssesssenseensannsens 41
TINPOTTEA WALET ....ouviiiiiiieieteeteeee ettt sttt et ettt b e st besa e eat et et e b e st e besaesbeeneeneenes 41
SUITACE WALET ...eveenvieieeiecteceecte ettt ettt e ettt e et e e be e s e s seesbeesseenseessesssessaenseessesssenseensannsens 42
RECYCIEA WALET ...ttt sa e sttt bbbt 42
Demand ProjECHIONS ......cc.couiiiiriniinirieietctetcteeseee ettt sttt et be s st 43

E. Water QUALLY «..coueeiiiiiiiiieetie ettt ettt ettt et b b ettt et eeneen 43
CONSITUENTS OF COMCEIT ...eevuiiiiiiieiieie ettt ete ettt et esae st e saeestesaesseessaesseessesnsesssenseensens 47

1 0 1 T TSRS 47
INIEFALES .eveeuveerireeieeeite et e et e et e s bt e s iteesubeesateesate e s st e s bte e seesabteesbeesabaesaseesasaesaseessseesasesnsseenssesnsees 48
PAtlOZENIS ..ttt ettt sttt ettt sa e ae et ene 49
ATSEIIIC 1.uviiiiiieiieeiiee ettt ettt s e st e st e s bt e s ae e s be e s b e e s abe e s st e e s st e essbeensteensae e baeenaaesbaessaenane 49
Volatile Organic Compounds (VOQC) ......cceoererereririeieienienieniesieee st et estesteseesaesiessesaeeneenees 49
oS (o] 0110 =1 TSRS 50
IMTBE ..ottt et e s e st e e ae et e s aeesae et e e rteere e ra et e et e eabeera e re e baenbeeaaeeraenaes 50
Pharmaceutical and Personal Care Pollutants (PPCP) ......cccocvivouiiiieiieeiieeeeeeeeeeieeeeenns 50

| S 21 CoToTa W @70) s u ) E N PSSP 51

G. Watershed Demographics and Growth Pressure Impacts .........ccccoeevereeineenienienieneneneneneeeenee. 52
GIOWEN PTESSUIES ...veeuvieiieeiieniieriieieete st sit et et et e st e st e e e tesate s e e seessesasesatesaeesseensesnsesssenseensesnsens 52
PopPUlation PrOJECIONS ..c..coveiiriiriieiiiiieieieteteetee ettt sttt st 53
Disadvantaged COMIMUINITIES ......ccceruteiirieriirinieneneeieteteetete ettt ae 57

III. Integrated Regional Water Management Strategies ................cccocevereneneninnineenieneeneneneneneeene 61

DN 0 (oY 16 (o7 n (o) o LTSRS 61

B. WALET SEOTAZE ...couveeuviriiiiieiieeeteeteeteet ettt ettt et b e e s s st e besaesaeesmeesneenneennene 61

C. Water Quality IMPTIOVEIMENTS ....cc.ceoeruiruiiiiieientenienteeieeit ettt ettt st see sttt s e seessesbesaeeneeneen 82

D. WaLET RECYCHINE ...ueutiuiiieieieteeteete ettt ettt ettt sb e bbbt ettt et e b e st e sbeebesaeeneeneen 83

T 1 U0 Yo Yo I 50 o <Tot s o) o TP 100

E Wetlands, Environment and HaDITAT ........eeevvveeeeeieeeeeieeeereeeeeeeeeeereeeeeeseeseereeeesssesseseeessssssssnsees 109

G. Recreation and CONSEIVAION .......ccceccueeeeriieiiieiecieeeerteesteectesaeseeseeesteeaessee s e esseesesssesseesseensenneens 113

IV. Recommended Regional Implementation Plan .............c..ccccoooiiiiiinininnniieecee e 127

VR 55 (oY 16 (o3 5 (o) o WNU SRS 127

B. ReGIONAL PTIOTITIES ...cotiiiiiiiriiiiiriieieete ettt sttt ettt ettt sttt et ettt e st e b sbesbe et eaeentens 127

C. Impacts and Benefits of Tier 1 Priority PIOJECES ......ccceveriereriereriiniieteteiesteiesie ettt 140

D. INSHItULIONAL STTUCTUTE ..eeeuviieiiieiieeieeeieeeteesteeseeeeite et e et e e ste e e bt esaeessbeessseessseessseesssassssessseessseannne 163

E. SCREAUIE ....ooeeiiieeeece ettt ettt et e e ste e s ba e s sbe e e beeebeessbeessseesssaassseessassseesaeenseannss 164

E  Monitoring PErfOrmMAannCe ........cccoeeiiiiiiiieiiiniinineneete ettt sttt sa e st 164

G INEXE SEEPS ettt ettt ettt et ettt e s bt e s bt e s bt e s bt e s bt e s st esabeesasesenbeesabe s seesstesbeesneenane 167

(continued)

Table of Contents | ii



2005 :!II| ‘I II!‘ !IIII ll!lll I‘I!! H !I f
ARSI ’

Table of Contents (cont.)

REEEIEIICES ...ttt ettt e e e e et e e e e et e ess et e eseenseessenseessenseeseenseessensenseeneeseens 169

Appendix A: Volume I Water Resources Component,

2002 Santa Ana Integrated Watershed Plan (0N CD) .....c..cocvieviiiiiineneneneieieeeeeeesteseeteeeeese e seeneenee 171
Appendix B: Volume II Environmental and Wetlands Component,

2002 Santa Ana Integrated Watershed Plan (0N CD) .....cccoevuerieiirinenenenieieieeeeseeseesiesteeee s s seeneenees 172
Appendix C: Volume III Upper Santa Ana Regional Interceptor (SARI)

Planning Component, 2002 Santa Ana Integrated Watershed Plan (0n CD).......cc.cecevvevieererereneeneeneenens 173
Appendix D: Old, Grand Prix and Padua Fires Burn Impacts to Water Systems and

Resources Report, SAWPA October 2003 (011 CD) ...coeruirierierienieieiisienienieneeteteeeessessessessessetesessessessensenees 174
Appendix E: Santa Ana River Projected Flow Impacts Report, SAWPA Commission Report,

MaICh 2004 (011 CD) .ooviiiiiiiiiieieietetee ettt e a ettt a e a e n et b e s n e 175
Appendix F: Santa Ana River Watershed Regional Perchlorate Investigative Report,

SAWPA Commission Report, November 2004 (0N CD) ...ocueeuiriereriiinieniienieneeieeteiesieetesieetesseseesiesaeeneens 176
Appendix G: Water and Santa Ana River Watershed Economy, Santa Ana Watershed Coalition.

Presentation: APTil 2005 (011 CD) ...uuivuiiriiriieiieniieienieetesie et eit et sttt s e te st s tesbe et esbesaeenbesaeentesseeanesseensensas 177
Appendix H: Santa Ana River Watershed Regional Groundwater Management Plan,

SAWPA 2005 (011 CD) ettt ettt et ettt e sa e st e bt e s at e et e e eatesabe e beeeatesabe e e bt e e be e st e s seeebeennaeenee 178
Appendix I: Urban Water Management Plan, SAWPA 2005 (01 CD) ....cceeueruereeieerenenenienieeeesessesseneeneeneene 179
Appendix J: List of Organizations Solicited by SAWPA to Participate in TWP..........ccccoveviviiineiineineennnene 180
Appendix K: SAWPA Proposition 50 On-Line Project Proposal Application ..........cc.ceceeevevievenenenenienienenne 183

Table of Contents | iii



f 20008 -'!I !Il|! Il:'lw!I !I!! 'llI\! !|!! P Il
' A

List of Tables

Table 1-1  SCIWP Projects, Benefits and Administrative COStS .......cecceveevierierienienenenenennennens 23
Table 2-1  Santa Ana River Watershed: Disadvantaged Communities..........cc.ccccererererenennen. 58
Table 3-1  Santa Ana River Watershed: Proposed Water Storage Projects ........c.ccccceveeerueenennen. 67
Table 3-2  Santa Ana River Watershed: Proposed WQ Improvement Projects .........c..cccceueu.ee. 87
Table 3-3  Santa Ana River Watershed: Proposed Water Recycling Projects ..........ccccecceeeuenee. 102
Table 3-4  Santa Ana River Watershed: Proposed Flood Protection Projects ...........cccceceeueuee. 111
Table 3-5  Santa Ana River Watershed: Proposed Wetlands & Habitat Projects .......c..ccccc....... 116
Table 3-6  Santa Ana River Watershed: Proposed Recreation & Conservation Projects.......... 125
Table 4-1 Watershed Management EIEMENTS ........cccceeeieieiieniineneninieceeeteeeie e 130
Table 4-2  Santa Ana River Watershed: Tier 1 Proposed Project MiX .........cccceeveveenenenerenennen. 134
Table 4-3  Santa Ana River Watershed: SAWPA Project Proposal Rankings.........ccccecceveveeuennen. 163

List of Figures

Figure 1-1 SAWPA MemDET SEIVICE ATEAS ....couevueruerueruieiieieierieniesteeie sttt et seesie e b saee e 3
Figure 1-2 SAWPA’s 2002 Santa Ana Integrated Watershed Plan (SATWP) .......ccccoecevererenenen. 4
Figure 1-3 Santa Ana River Watershed Water Agency Service Areas..........ccccecevververenerenennen. 6
Figure 1-4 SCIWP Projects Funded through Proposition 13 ......c.cccecririiiiienenenenenenenenee. 22
Figure 2-1 Santa Ana River Watershed: Physical Characteristics .........c..cccceverevenenencnennenncn. 26
Figure 2-2 Channel and Floodplain CharacteriStiCs ..........ccccevereriererririeeiienienienieseseseseeeeeneen 27
Figure 2-3 Santa Ana River Watershed: Groundwater Basins .........c.ccecceceeveevieveenenenencnenennen. 29
Figure 2-4 Santa Ana River Watershed: Rainfall ............ccccccoiiiininininnceecnceeeee 31
Figure 2-5 Santa Ana River Watershed: Land USe..........cc.ccueienirenineninenieieeierieseseeeeeeee 32
Figure 2-6 Santa Ana River Watershed: Critical Habitat ..........ccccoocevvenviniiniienienienienenesceeeceen 34
Figure 2-7 Santa Ana River Watershed: Open Space and Recreational areas..........c..cccceueeuenee. 39
Figure 2-8 Water SUPPLY SOUICES ....cceevviiiiiiniiniiniinieeeeteteeestesrese sttt st 42
Figure 2-9  Water DemaAnd........cccceeeieieiiiiieienieniesieeieee ettt ettt ettt be e b b sae et eean 44
Figure 2-10 Santa Ana River Watershed: Impaired Waterbodies..........cc.ceceeceerienienienenenenenennen. 45
Figure 2-11 Santa Ana River Watershed: Population Density ........ccccoceeverereenieniencnencncnenennen. 46
Figure 2-12 Santa Ana River Watershed: Population Projection .......c..cc.cecceceeveeveenenenenenencnnen. 54
Figure 2-13 Santa Ana River Watershed: Population Projection by County..........ccccceceverenenncn. 55
Figure 2-14 Santa Ana River Watershed: Household INCOME ........cccooevireriinienienienieneneeeeeee. 56
Figure 2-15 Santa Ana River Watershed: Disadvantaged Communities.............cccoceueciviniiennne. 57
Figure 2-16: Santa Ana Watershed Projected Population Distribution by County.......c...ccc....... 58
Figure 2-17: Santa Ana River Watershed Household Income..........ccccoceeereriiiiinicniencncncnenenen. 59
Figure 2-18: Santa Ana River Watershed Disadvantaged Communities ...........c.cccceverererenennen. 60
Figure 3-1 Santa Ana River Watershed: Existing Infrastructure ............ccccocvecivniinnninnnn. 62
Figure 3-2 Santa Ana River Watershed: Proposed Watershed Improvements ...........c.cccceeueuee. 63
Figure 3-3 Santa Ana River Watershed: Proposed Water Storage Projects .........ccccceceeereeennen. 66
Figure 3-4 Santa Ana River Watershed: Proposed WQ Improvement Projects .........c..cccceueuee. 86
Figure 3-5 Santa Ana River Watershed: Proposed Water Recycling Projects ..........cccccceveenenen. 101
Figure 3-6 Santa Ana River Watershed: Proposed Flood Protection Projects .........ccccceueueueee. 110
Figure 3-7 Santa Ana River Watershed: Proposed Wetlands & Habitat Projects .......c..ccccc.c..... 115
Figure 3-8 Santa Ana River Watershed: Proposed Rec. & Conservation Projects .................... 124
Figure 4-1 Santa Ana River Watershed: Watershed Divisions ........c..cccccviviiniiiiiniinnincnnn, 129
Figure 4-2 Santa Ana River Watershed: Proposed Project MiX .......c.cceceeeeervienienienenencnenennen. 131
Figure 4-3 Santa Ana River Watershed: IWP Schedule............ccccooeninenininiinnininincnncnceeee 165

List of Tables and Figures | iv



2005 :!II| ‘I II!‘ !IIn ll!lll II!! H !I f
ARSI ’

List of Acronyms:
Abbreviations and terms used in this report:

AFY Acre-feet per year

Basin Plan Water Quality Control Plan, Santa Ana River Basin
BMP Best Management Practices

CDA Chino Basin Desalter Authority

CDFG California Department of Fish and Game

CEQA California Environmental Quality Act

CFS Cubic feet per second

CRA Colorado River Aqueduct

DWR California Department of Water Resources
EMWD Eastern Municipal Water District

EPA California Environmental Protection Agency

ET Evapotranspiration

EVMWD Elsinore Valley Municipal Water District

GWR Groundwater Replenishment

HUD United States Department of Housing and Urban Development
IEUA Inland Empire Utilities Agency

IRP (MWD) Integrated Water Resources Plan

IRWMP Integrated Regional Water Management Plan
Iwp Integrated Watershed Program

JCSD Jurupa Community Services District

LEED Leadership in Energy and Environmental Design
LESJWA Lake Elsinore & San Jacinto Watersheds Authority
LLNL Lawrence Livermore National Laboratory

LUFT Leaking Underground Fuel Tank

mg/L Milligrams per liter

MGD Million gallons per day

MTBE Methyl tertiary butyl ether

MWD Metropolitan Water District of Southern California
NPS Non point source

OCWD Orange County Water District

POTW Publicly Owned Treatment Works

PPCP Pharmaceutical and Personal Care Pollutants
RCD Resource Conservation District

RCSD Rubidoux Community Services District

RF/CP Recharge Facilities/ Community Park

RCFCWCD Riverside County Flood Control and Water Conservation District
RWQCB Regional Water Quality Control Board

SAIWP Santa Ana Integrated Watershed Plan

SAR Santa Ana River

SARI Santa Ana River Interceptor

SARWG Santa Ana River Watershed Group

(continued)

Acronyms | v



I ‘ SAWPA

List of Acronyms (cont.)

SAW
SAWA
SAWDMS
SAWPA
SBCFCD
SBVMWD
SCAG
SCIWP
SPwW
SWRCB
TDS

TIN
TVRI
ug/L
USACOE
USEPA
USFS
USFS-BAER
USFWS
USGS
VOC
WMI
WMWD
WRDP
WRP
YVWD

Acronyms | vi

Santa Ana Watershed

Santa Ana Watershed Association of Resource Conservation Districts

Santa Ana Watershed Data Management System
Santa Ana Watershed Project Authority

San Bernardino County Flood Control District
San Bernardino Valley Municipal Water District
Southern California Association of Governments
Southern California Integrated Watershed Plan
State Project Water

State Water Resources Control Board

Total Dissolved Solids

Total Inorganic Nitrogen

Temescal Valley Regional Inceptor

Micrograms per liter

United States Army Corps of Engineers

United States Environmental Protection Agency
United States Forest Service

United States Forest Service-Burn Area Emergency Response
United States Fish and Wildlife Service

United States Geologic Survey

Volatile Organic Compound

Watershed Management Initiative

Western Municipal Water District

Water Resource Development Plan

Water Resources Plan

Yucaipa Municipal Water District



2005 :!II| ‘I II!‘ !IIII ll!lll I‘I!! H !I f
ARSI ’

Preface

The Santa Ana Watershed Project Authority (SAWPA) Integrated Watershed Plan, 2005 Update is the next step
in implementing SAWPAs program to create a sustainable Santa Ana River Watershed supporting economic
and environmental vitality, and an enhanced quality of life updating SAWPA’s three volume 2002 Integrated
Watershed Plan (IWP) included as Appendices A thru C. This plan supports the planning goals and objectives
of stakeholders within the Santa Ana River Watershed and serves as the watershed’s Integrated Regional Water
Management Plan IRWMP).

This plan can be used by anyone interested in improving the sustainability of water resources and ecological
health of the watershed. We are all inextricably linked to the projects and opportunities identified in this Plan
because they will help to create a more sustainable Santa Ana Watershed. New partnerships have arisen out of
scoping meetings and other discussions during the preparation of this document. Many more partnerships are
expected to grow. For example, there is a special message to the planning community inviting public and
private sector planners alike to increase awareness of the benefits of planning on a watershed scale and to
integrate watershed thinking into the everyday planning process. It is with great excitement and anticipation
that SAWPA invites you to read the pages that follow. We hope you will be inspired by the projects,
opportunities, and messages contained within this Plan.

Preface | vii
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Part 1: SAWPA'’s Integrated Watershed Program

A. Background

The Santa Ana River watershed is home to over 5
million people in southern California, and within
the next 50 years, the region’s population is
projected to grow to almost 10 million people.
This growth will certainly accelerate the pressures
already on the region’s limited water resources.
The Santa Ana Watershed Project Authority, or
SAWPA, has supported its five member water
agencies (see Figure 1-1) and various stakeholder
groups throughout the watershed including the
Santa Ana Regional Water Quality Control Boards
(RWQCB) with developing and implementing a
plan to ensure that there is sufficient clean water
to support all the water needs of the watershed
into the future.

Santa Ana Watershed Project Authority
(SAWPA)

SAWPA is a Joint Powers
Authority, focusing on water
supply and water quality. Its
stated mission is to develop and
maintain  regional  plans,
programs and projects that will
protect the Santa Ana River basin water resources
to maximize beneficial uses within the watershed
in an economically and environmentally
responsible manner. First formed in 1968 as a
planning agency, SAWPA was reformed in 1972
with a mission to plan and build facilities to
protect the water quality of the Santa Ana River
Watershed. The agreements formalizing the
current agency were signed in 1974 and went into
effect in 1975.

SAWPA

SAWPA Member Agencies

SAWPA carries out functions useful to its five
member agencies: Eastern Municipal Water
District (EMWD), Inland Empire Utilities Agency
(IEUA), Orange County Water District (OCWD),
San Bernardino Valley Municipal Water District
(SBVMWD), and Western Municipal Water District

(WMWD). The jurisdiction of SAWPA and its
member agencies spans approximately 2,650
square miles of the Santa Ana Watershed
encompassing much of Orange County, a sliver of
Los Angeles County, and the major population
centers of western Riverside and southwestern
San Bernardino Counties. Each of these agencies
described below plans and executes long-term
projects and management programs of their own,
but it is primarily agencies working through
SAWPA that provide the vehicle for effective and
concerted planning efforts on a regional basis.

Eastern Municipal Water District (EMWD)

Eastern Municipal Water District (EMWD) is a
retail water agency servicing an area covering
approximately 555 square miles in western
Riverside County. The District serves a population
of approximately 400,000 in six incorporated cities
and unincorporated portions of western Riverside
County. In addition to its role as a retail agency,
the District also provides wholesale water to the
following sub-agencies of Lake Hemet Municipal
Water District, City
of Hemet, City of
San Jacinto, City of
Perris, Nuevo Water
Company, Elsinore
Valley Municipal Water District and Rancho
California Water District.

EASTERN MUNICIPAL
WATER DISTRICT

SINCE 1950

As a member agency of the Metropolitan Water
District of Southern California (MWD), the
District gained a supply of imported water from
the Colorado River Aqueduct and, ultimately,
water from northern California through the State
Water Project, which transports water from
Northern California via the California Aqueduct.
The District’s initial mission was to deliver
imported water to supplement local groundwater
supplies. Over time the District’s role changed as
additional agency responsibilities were added,
including groundwater production and resource
management, wastewater collection and
treatment, and finally regional water recycling.

Part 1: SAWPA’s Integrated Watershed Program | 1



Inland Empire Utilities Agency (IEUA)

Inland Empire Utilities Agency (IEUA) service area
covers about 242 square miles in the southwestern
corner of San Bernardino County, and serves a

population of approximately 700,000. IEUA

provides regional
e \ ~ wastewater service
t ' %gﬁ and imported water

deliveries to eight
contracting agencies. These include the City of
Chino, City of Chino Hills, Cucamonga Valley
Water District (CVWD), City of Fontana, City of
Montclair, City of Ontario, City of Upland and
Monte Vista Water District.

As a member agency of MWD, IEUA provides
supplemental water, as well as regional
wastewater treatment for both domestic and
industrial clients and energy recovery/production
facilities. In addition, the Agency has become a
recycled water purveyor, biosolids/fertilizer
treatment provider and continues to focus on
water supply salt management, for the purpose of
protecting the regions vital groundwater supplies.

Orange County Water District (OCWD)

Orange County Water District (OCWD) service
area covers more than 350 square miles, and the
Orange County Groundwater Basin. The basin
provides a water supply to more than 20 cities and
water agencies, serving over two million people.
The District owns 1,600 acres in
and near the Santa Ana River in
Anaheim and Orange, which it
uses to capture flows and recharge
the groundwater basin. The
District also owns 2,400 acres
Dam, which it uses for water

above Prado
conservation and water quality improvement.

OCWD’s mission is to manage and protect the
Orange County Groundwater Basin in northern
and central Orange County. The groundwater
basin supplies approximately two-thirds of the
water used by over two million residents in the
District's service area. The balance is imported
from the Colorado River and from Northern
California through the Sacramento/San Joaquin
Delta State Water Project by MWD.

Part 1: SAWPA’s Integrated Watershed Program | 2

San Bernardino Valley Municipal Water
District (SBVMWD)

San Bernardino Valley Municipal Water District
(SBVMWD) service area covers about 325 square
miles primarily in southwestern San Bernardino
County with a very small portion of its service area
in Riverside County. The area within SBVMWD
includes a population of around 600,000. The
SBVMWD spans the eastern two-thirds of the San
Bernardino Valley, the Crafton

W& Moy,
» % Hills, and a portion of the Yucaipa

-
3
=3 . ., .
= £ Valley, and includes the cities and
— m ., .
= Wl _ communities of San Bernardino,
A afy :
e & Colton, Loma Linda, Redlands,
- '95‘ -

Rialto, Bloomington, Highland,
Grand Terrace, and Yucaipa. The SBVMWD’s
mission is to import water into its service area
through participation in the California State Water
Project. SBVMWD is also charged with managing
groundwater and surface water within its
boundaries through various court judgments.

Western Municipal Water District (WMWD)

Western Municipal Water District (WMWD) service
area covers a 510 square mile area of western
Riverside County with a population of about

438,000 people. WMWD serves
” more than 17,000 retail and nine
” wholesale customers with water
WESTERN W from both the Colorado River
ﬁgﬁgﬂ and the State Water Project. As a
member agency of MWD,
WMWD provides supplemental water to the cities of
Corona, Norco, and Riverside and the water
agencies of Box Springs, Lee Lake, Elsinore Valley,
and Rancho California, as well as serving customers
in the unincorporated areas of El Sobrante, Eagle
Valley, Temescal Creek, Woodcrest, Lake Mathews,
and March Air Reserve Base. WMWD also operates
and maintains domestic and industrial wastewater
collection and conveyance systems for retail and
contract services customers in Lake Hills, March Air
Reserve Base, Home Gardens, Corona, and Norco.

About one-quarter of the water that WMWD
purchases from the MWD comes from the Colorado
River Aqueduct and about three-quarters from the
State Water Project, which transports water from
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Northern California via the California Aqueduct.
Western currently imports a very small quantity of
water from the San Bernardino basin and intends to
increase these imports with the implementation of
the Riverside-Corona Feeder project.

SAWPA’s program to address the water resource
needs for the region is identified as the Santa Ana
Integrated Watershed Program (SAIWP). This
program was initiated in 1998 with SAWPA’s Water
Resources Plan (WRP). The WRP described the
measures that must be taken in order to more
efficiently utilize both local and imported water
resources. This plan was updated and expanded
in 2002 as SAWPA’s 2002 Santa Ana Integrated
Watershed Plan (SAIWP), a three volume planning
guide which examined key aspects of watershed
growth, health and maintenance in regard to
water resources (see Figure 1-2).

The first volume of the SAIWP included as Appendix
A is the Water Resources Component, a planning
document, which builds upon member agency
long-term water resource plans and management
programs, thus providing a vehicle to ensure
effective and concerted planning efforts on a
regional basis. The second volume of the SAIWP

Figure 1-2

included as Appendix B is the Environmental and
Wetlands Component. It describes the watershed
wide wetlands program and watershed plan that
integrates wetlands, trails, habitat, open space,
education, and invasive species removal. The third
volume of the SATWP included as Appendix C is the
Upper Santa Ana Regional Interceptor (SARI)
Planning Component which provides a
foundational evaluation of the upper SARI, the
watershed brine disposal pipeline, and a future long-
term beneficial use of the SARI as the critical facility
required to meet the SAWPA goal of transporting
highly saline, non-domestic discharges out of the
upper watershed to protect its groundwater
resources. In addition, to support the IWP process,
SAWPA has prepared numerous reports to address
regional water resources issues in the Santa Ana
River Watershed. These include reports such as:

n The October 2003 Old, Grand Prix and Padua
Fires Burn Impacts to Water Systems and
Resources Report, which documented the
likely impacts to water supply, quality, habitat
and flood control throughout the Watershed
resulting from the San Bernardino area fires,
included as Appendix D;

Santa Ana Watershed Integrated Watershed Plan
2002

SANTA AMA INTEGRATED WATERSHED PLAN

VELUME 7 ENVIRONMENTAL AND WETLANDS COMPONEN
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n The March 2004 Santa Ana River Projected
Flow Impacts Report, which characterized
current flow conditions and projected the
impact of municipal wastewater discharges on
future flow, included as Appendix E;

n The November 2004 Santa Ana River Watershed
Regional Perchlorate Investigative Report, which
examined the extent of perchlorate
contamination in the watershed and possible
actions to address the impacts to water
resources, included as Appendix F;

n Water and the Santa Ana Watershed’s Economy
(Husing, 2005), an analysis of demographic and
economic challenges facing the watershed in
regard to future water needs, included as
Appendix G;

n The 2005 Santa Ana Regional Groundwater
Management Plan, which summarizes regional
groundwater management plans, included as
Appendix H;

n The 2005 SAWPA Urban Water Management Plan,
included as Appendix I.

Taken together, the SAIWP and these related
planning documents prepared by SAWPA provide
an invaluable tool to address the most important
long-term regional water resources issues in the
Santa Ana watershed.

B. Planning Process

The SAIWP is developed and maintained through
an ongoing collaborative stakeholder process,
which examines a wide array of watershed issues.
This collaborative planning process headed by
SAWPA, incorporates input from SAWPA member
agencies, as well as, numerous member sub-
agencies and other water resource agencies. It
considers a broad mix of local, regional, as well as,
Statewide plans and priorities and integrates and
builds upon regional planning efforts in order to
develop and maintain a single comprehensive
regional watershed management strategy. The
result of this process is an integrated regional plan
that provides a detailed mix of projects and
programs to address a variety of watershed
concerns.

Vision
Collabo
Innovation

Funding

Continuing Challenges

-

SAWPA believes there are six critical factors that
have led to the success of this planning process:
vision, collaboration, innovation, integration,
funding, and response to continuing challenges.

Vision

It is easy to identify a problem; it much more
difficult to start with a vision of how to solve the
problem. The problem is to identify how to meet
the water needs of a quickly growing population,

Vision
Eliminate need for imported water in drought years

(AC - FTI'YR)

800,000
No action

500,000 "—F‘—//Wm;:m:'

400,000 /

700,000

300,000
200,000
With the Plan during drought years
100,000
0
2000 2005 2010 205 2020

Year

in a time when water is becoming scarcer, while
also dealing with environmental and other
concerns. SAWPA’s vision for the watershed is:

A sustainable Santa Ana River Watershed
supporting economic and environmental vitality,
and an enhanced quality of life.

A key component of SAWPA’s long term vision, the
SAIWP objective is to lay out an adaptive
approach to make the region entirely self
sufficient during drought cycles, thereby firming

Part 1: SAWPA’s Integrated Watershed Program | 5
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up the regions ability to assure a stable economy,
while improving water quality, and also allowing
more of the State’s scarce water resources to be
allocated to wildlife and agriculture during those
times. Through this approach SAWPA is able to
develop and maintain regional strategies,
programs and projects that protect and preserve
the water resources of the Santa Ana River basin.
In accordance with this approach, the SAIWP is
periodically updated to address the changing
goals and needs of the regions water agencies,
which are listed as follows:

n Identify and update regional problems, issues,
and describe long-term integrated solutions.

n Recognize and adapt to updates and changes
in member and member sub-agencies water
resource planning.

n Review planning time horizons for 2010, 2025,
and 2050 of water demands and supplies.

n Identify and describe a comprehensive mix of
water resource projects.

n Balance and integrate available resources,
including projects that enhance the
environment.

n Assure that three years of groundwater storage
is maintained in the Santa Ana River Basin by
2020 so that no imported water would be
needed under a drought scenario.

n Assure a salt balance — no net gain in salt
volumes - for the Santa Ana River Basin by 2050.

Collaboration

As is likely to occur within any watershed, the
sometimes conflicting goals or priorities of
various watershed agencies can hinder progress.
Within the Santa Ana River Watershed there are
over 100 large and small water districts (see Figure
1-3), local, regional, state and federal agencies,
and public/private stakeholder groups. SAWPA
recognizes that all of these stakeholders have their
own valid interests in ensuring there is sufficient
clean reliable water in the watershed, and SAWPA
takes the initiative to keep all of these groups
working together to solve the watershed’s issues.

SAWPA strives for a collaborative approach to
bring together the planning community, including
both public and private sector planners, to
advance the benefits of planning on a watershed
scale and integrating watershed thinking into the
everyday planning process. Working with varied
interests and agendas, this watershed planning
process has opened the doors to still greater
partnerships, funding opportunities, connectivity,
and increased awareness of planning projects and
opportunities both in the city next door and in the
community on the other side of the Watershed.

As many cities and counties are in the process of
updating their General Plans, funding
opportunities and greater collaboration between
water agencies, nongovernmental organizations,
and local land use authorities are facilitating
beneficial projects such as conservation, open
space, restoration, enhancement, connectivity,
and multi-benefit approaches. In this way,
planners are finding themselves in a new place,
one of noting the quality of these projects and
how to get them through the regulatory planning
process with more agreement and greater speed.
State law is helpful in this process for
Conservation, Safety, Open Space and Land Use
Elements are required elements of every General
Plan in the State of California. These Elements
provide essential components of good watershed
plans. In addition, newly proposed Fire Hazard
Planning, as well as the more traditional floodplain
management guidelines for preparation of General
Plans, include helpful explanations and
instructions for planners trying to make sense of
how watershed planning can be and should be
integrated into General Plan Updates.

In developing regional plans and prioritizing
multi-benefit projects, it is important to not only
coordinate efforts with other planning agencies
within the region, but it is equally important to
coordinate across regional boundaries. During
the preparation of the IWP SAWPA staff
exchanged information and discussed priorities
with planners from regions adjoining the Santa
Ana watershed. For example, SAWPA staff
coordinated closely with planners and project
proponents in south Orange County and in the
Los Angeles and San Gabriel River valleys.

Part 1: SAWPA’s Integrated Watershed Program | 7



State and Federal Involvement

The Resources Agency of the State of California is in
the process of developing statewide watershed
planning guidelines. This Agency, in conjunction
with the SWRCB, issued a draft report for the State
Legislature titled “Addressing the Need to Protect
California’s Watersheds: Working with Local
Partnerships”. The first recommendation to come
out of this report was the development of statewide
watershed policy, including the establishment of a
single set of overall principles, policies, and flexible
guidelines for watershed management. SAWPA has
reviewed the draft report and has sought to
incorporate the State supported policies,
principles, and guidelines in its planning processes
to build strong local partnerships.

With authority granted through the California
Water Code and the Clean Water Act, the State
Water Resources Control Board (SWRCB) and the
nine RWQCBs are responsible for the protection
and enhancement of California’s water quality.
The SWRCB sets statewide policy and works with
the RWQCBs to implement State and federal laws
and regulations. The Water Quality Control Plan
for the Santa Ana River Basin (Basin Plan),
adopted by the Santa Ana RWQCB, which forms
the basis for the region’s regulatory program was
revised in 1983 and 1995, and 2002. Most policies
outlined in the Basin Plan are addressed in the
Water Resources Plan Component rather than the

Environmental and Wetlands Component of the
2002 SATWP.

Santa Ana River Watershed
Partnerships

Since its formation, SAWPA has taken a lead role in
establishing effective regional partnerships with
the Santa Ana RWQCB, and other stakeholders in
the watershed to address water quality and water
resource issues. The following task forces and
workgroups are examples of watershed
partnerships that SAWPA has administered and
formed by working closely with the RWQCB in
response to the need for updating various
components of the Basin Plan.

Part 1: SAWPA’s Integrated Watershed Program | 8

San Jacinto TMDL Workgroup

The San Jacinto TMDL Workgroup is a collaborative
effort of public and private sector agencies and
interests focused on the development of TMDLs
within the San Jacinto River watershed and the
downstream water bodies of Lake Elsinore and
Canyon Lake. Formed in 2000, the workgroup has
participated by contributing manpower for a
stormwater monitoring program, as well as, local
data and input for a watershed modeling study to
assess nutrient sources and identify management
strategies for the control nutrients in the
watershed. Currently, the workgroup is working
with the Santa Ana Regional Water Quality Control
Board in the formulation of TMDL allocations and
implementation strategies.

Santa Ana River Watershed Alliance

In 2004, the Department of Conservation
provided a grant to Earth Resource Foundation to
help implement water conservation and better
water quality management practices (BMPs)
within the lower watershed. This grant led to the
formation of the Santa Ana River Watershed
Alliance (SARWA), composed of over 50
stakeholders from throughout the watershed. The
goal of SARWA is to develop in the public an
understanding of the issues within the watershed
and the tasks being undertaken to address them,
and to foster support among public and private
organizations and agencies for the advance of
watershed management.

Chino Basin TMDL Workgroup

The Chino Basin TMDL Workgroup is a collaborative
effort of public and private sector agencies and
interests focused on the development of pathogen
TMDLs for Santa Ana River Reach 3 and its tributaries
and other water bodies in the Chino Basin area.
Formed in 2000, the workgroup has been working on
several pathogen related activities and studies for the
Chino Basin. These include the implementation of a
pathogen monitoring program to identify sources
and assess contributions of pathogens within the
watershed, a beneficial use survey of the Santa Ana
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River to examine stream usage and the development
of a pathogen modeling framework to evaluate
pathogen management scenarios to simulate
pathogens. Additionally, the workgroup is working
with the Santa Ana Regional Water Quality Control
Board in the formulation of pathogen TMDL
allocation and implementation strategies.

Santa Ana Watershed TIN/TDS Task Force

The nitrogen management and total dissolved
solids (TIN/TDS) Task Force has been recognized in
the State of California as a highly effective and
successful example of local stakeholders working in
conjunction with the RWQCB to maintain high
water quality in California. This Task Force formed
in 1995 was established to evaluate Basin plan
objectives and implement these objectives for
nitrate-nitrogen and TDS in the Santa Ana River
Watershed. Partners include the Orange County
Water District, City of Riverside, City of Colton, City
of Rialto, Elsinore Valley Municipal Water District,
Riverside-Highland Water Company, Inland Empire
Utilities Agency, City of San Bernardino Water Dept.,
Eastern Municipal Water District, Yucaipa Valley
Water District, West San Bernardino County Water
District, Chino Basin Watermaster, Chino Basin
Water Conservation District, City of Redlands, San
Bernardino Valley Water Conservation District,
California Institution for Men, San Bernardino
Valley Municipal Water District, Jurupa Community
Services District, City of Corona, Western Municipal
Water District, US Geological Survey, Metropolitan
Water District of Southern California, Orange
County Sanitation District, San Timoteo Watershed
Management Authority and Santa Ana Watershed
Project Authority.

Santa Ana Watershed TIN/TDS Meeting

Success of the Maximum Benefit
Demonstration

The TIN/TDS Task Force was instrumental
in establishing new groundwater
objectives for TIN/TDS in the watershed
based on established Federal and State
law. For the first time in any RWQCB
Basin Plan in the State, the study
proponents were able to demonstrate
that groundwater quality can be
protected not solely based on historical
quality (the “antidegradation”
objectives), but also by meeting
demonstration requirements that protect
groundwater quality for the “maximum
benefit to the people of the State” and
be maintained at (the “maximum
benefit” objectives). In the Chino Basin,
Beaumont and Yucaipa basins, local
stakeholders were able to demonstrate
to the State that through the
implementation of local cooperative
projects such as groundwater
desalination plants and expanded
stormwater capture and recharge basins,
groundwater basin quality can be
protected and existing and downstream
beneficial uses will be met. Through an
aggressive series of monitoring
requirements, the State will be able to
assure that water quality is protected
with the antidegradation objectives
defined as the default condition. The
success of this multi-agency approach in
working closely with a local RWQCB to
maximize the use of water resources
while protecting water quality as been
defined by the SWRCB has an
extraordinary success and an excellent
example for other regions to follow
throughout the State.
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Santa Ana Watershed Stormwater Quality
Task Force

The Santa Ana Watershed Stormwater Quality
Task Force is a collaborative effort of public and
private sector agencies and interests. The Task
Force was formed in 2002 to assist the Santa Ana
Regional Water Quality Control Board in providing
additional data and science in the evaluation of
the REC-1 beneficial use designation and
associated water quality objectives for the river.
Since beneficial use designations and water
quality objectives define the quality of point and
nonpoint discharges into receiving waters and
these receiving waters are regulated by the Santa
Ana RWQCB, municipal stormwater entities as
well as other regulated business, industrial and
development groups are interested in providing
the best available information to update the water
quality objectives and designated beneficial uses
of receiving waters. Workgroup members will
develop a basin-wide assessment of existing
conditions of receiving waters and of existing
beneficial uses supported by those waters and
identify data gaps and other areas where further
assessment is needed.

Santa Ana Watershed Basin Monitoring
Task Force

The Santa AnaWatershed Basin Monitoring Task Force is
a collaborative effort of public and private sector
agencies and interests. The Task Force was formed as a
spin off of the TIN/TDS Task Force in 2003 with the
mission of implementing the monitoring requirements
required as part of the original TIN/TDS Task Force
effort. These monitoring requirements include a
triennial update of the ambient groundwater quality
throughout all the groundwater basins in the Santa Ana
River Watershed, an annual report on the Nitrogen and
TDS in the Santa Ana River for Reaches 2,4 and 5, and an
optional annual monitoring program with report to
justify an increased nitrogen loss coefficient of more than
25%. Agencies participating in this Task Force are largely
the same as those who participated in the TIN/TDS Task
Force and have elected to combine their efforts and
provide watershed-wide monitoring reports rather than
providing separate reports for each of their separate
jurisdictions.

Part 1: SAWPA’s Integrated Watershed Program | 10

Perchlorate Impacts Workgroup

The Perchlorate Impacts Workgroup, formed in
2004, is a collaborative effort of public and private
sector agencies and interests formed to develop
and implement regional strategies toward the
removal of perchlorate contamination from
groundwater resources of the San Ana River.
Perchlorate contamination has been detected in
groundwater wells throughout the watershed and
has been linked directly to past aerospace
industry activities, the manufacturing of
pyrotechnics and other products, as well as, from
past banking of water imported from the Colorado
River and chemical fertilizers imported from Chile
in the early 1900’s.

The Santa Ana Regional Water Quality Control
Board has identified perchlorate as a priority for
groundwater resource protection. Additionally,
within the water industry there is concern
regarding the increasing reliance of local agencies
on imported water to replace contaminated
groundwater to meet potable water demands and
the long term impacts to the regional Integrated
Watershed Program goal of becoming less
dependent on imported water supplies.
Workgroup members have been pursuing federal
funding to address the perchlorate contamination
and SAWPA completed a report describing the
extent of perchlorate contamination in the Santa
Ana Watershed (SAW).

Regional Watershed Partnerships

In addition to the previously described
collaborative partnerships with the RWQCB, over
the past decade SAWPA has played a significant
role in participating and partnering other regional
task force study efforts.

Team Arundo

Team Arundo is recognized throughout the State of
California as a leader in the removal of Arundo
donax, a rapidly growing water thirsty species of
giant reed which has infested the Santa Ana River
Watershed. Partners include the Santa Ana
Watershed Association (SAWA), the Riverside
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County Parks and Open Space District, the Riverside
County Flood Control District, the Orange County
Water District, the Orange County Public Facilities
and Resources Department, the Monsanto
Company, the Orange County Conservation Corps,
California Conservation Corps and SAWPA, which
serves as administrator. Historically, the Nature
Conservancy has also participated in Team Arundo.
Team Arundo members have undertaken a number
of ambitious invasive species removal and
restoration projects throughout the watershed. The
foresight and leadership of these groups have
proven instrumental in elevating the need for
Arundo removal to an issue of statewide and Federal
importance.

i A s
| T
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Removal of Arundo donax from Santa Ana River

Santa Ana River Trail Partnership

The Santa Ana River Trail Partnership is a multi
County effort to develop a continuous multi-use
regional trail system and parkway along the Santa
Ana River corridor. Partners include San
Bernardino, Riverside and Orange Counties, the
cities of Anaheim, Colton, Corona, Highland,
Huntington Beach, Loma Linda, Norco, Orange,
Redlands, Rialto, Riverside, San Bernardino, Santa
Ana and Villa Park, as well as, numerous agencies,
organizations and consulting groups. While the
110-mile trail is not yet complete, several
segments totaling approximately 40 miles have
been constructed. Plans are almost complete for

the remaining 70 miles (as well as a number of
feeder trails and connections), and full funding
has been secured for some segments. The trail is
viewed as a valuable resource providing multi-
benefit opportunities including connectivity,
transportation alternatives, scenic relief to urban
dwellers, recreational activities, and linear
parkways with opportunities for environmental
restoration as well as education.

2ot

The Santa Ana River Trail Partnerships seeks to
develop recreational opportunities

The Friends of Harbors, Beaches, and Parks

The Friends of Harbors, Beaches, and Parks was
established to promote the protection,
enhancement, and expansion of Orange County
regional parks, open space preserves, recreational
trails, and coastal recreational facilities. With a
paid membership of over 500 persons and
organizations, the Friends of Harbors, Beaches,
and Parks works with numerous partners
including local cities, Orange County nonprofit
organizations, and private entities. This group has
proposed to create a 1,400-acre park at the mouth
of the Santa Ana River. This park would be
assembled from a patchwork quilt of neighboring
lands owned and individually managed by three
cities; the County of Orange; several regional,
State, and federal agencies, and private entities.
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Chino Basin Partners

Through the collaboration of community leaders
including the Milk Producers Council, Inland Empire
Utilities Agency, Chino Basin Watermaster and many
others, the Chino Basin has developed an award
winning organics management and groundwater
protection strategy that offers an integrated (multiple
benefit) watershed plan for treating, recycling and
reusing organic materials. This partnership is working to
deliver significant water and air quality improvements
for the region, enhance the reliability of local water
supplies, generate clean renewable energy and recycled
organic materials, provide significant local economic
benefits and contribute to enhanced wildlife habitats
within the Chino Basin. Innovative projects include
state-of-the-art anaerobic digesters and composting
facilities, as well as the construction of California’s first
platinum Leadership in Energy and Environmental
Design (LEED) rated water and energy efficient office
building that serves as the headquarters for the Inland
Empire Utilities Agency.

Santa Ana Sucker Conservation Team

The Santa Ana Sucker Conservation Team is a multi-
agency group effort formed by SAWPA, established
to coordinate applied research and direct efforts
toward the recovery and delisting of the Santa Ana
sucker fish species. Work under this activity allows

program participants to continue routine
maintenance  activities with a regional
programmatic section 7 consultation. Partners

providing financial support include the City of
Riverside, City of San Bernardino, County of Orange
PFRD, Orange County Sanitation District, Orange
County Water District, Riverside County Flood
Control and Water Conservation District, San
Bernardino County Flood Control District and
SAWPA. Other participants include U.S. Fish and
Wildlife Service, California Department of Fish and
Game, Santa Ana Regional Water Quality Control
Board, Riverside-Corona RCD and the City of
Corona. The group has completed a draft
Conservation Program for the federally threatened
fish, which has been submitted to the U.S. Fish and
Wildlife Service. This program enumerates activities
that may be undertaken by organizations within the
Watershed to minimize effects on the sucker.

Part 1: SAWPA’s Integrated Watershed Program | 12

The Santa Ana Sucker Conservation Team seeks to
restore natural habitat for the threatened Santa Ana
Sucker

Lake Elsinore & San Jacinto Watersheds Authority

S~

City of Lake Elsinare «

‘of Canyon Lake » County of Riverside
[Elsinore Valkey Muricipal Wtar m-rgﬂamwm Praject Authority

Lake Elsinore and San Jacinto Watersheds
Authority (LESJWA)

LESJWA is a joint powers authority entrusted with
$15 million from Proposition 13 Water bond to
improve water quality and wildlife habitats,
primarily in Lake Elsinore, as well as in Canyon Lake
and the surrounding San Jacinto River Watershed.
LESJWA members include Riverside County, City of
Lake Elsinore, City of Canyon Lake, Elsinore Valley
Municipal Water District and the Santa Ana
Watershed Project Authority, which serves as
LESJWA administrator. LESJWA's mission is to work
cooperatively with all stakeholders to rehabilitate,
improve and maintain the beneficial uses of the
waters within Lake Elsinore and the San Jacinto
River Watershed; obtain a sustainable water supply
that will provide a stabilized lake level for Lake
Elsinore; and protect and enhance the recreational
and natural resources within Lake Elsinore and the
San Jacinto River Watershed. In the watershed,
LESJWA provides a framework to strengthen
working relationships between member agencies
and stakeholders in an effort to better identify
solutions to water and habitat problems that no
single agency could effectively address before.

Rainwater Recovery Initiative

In recognition of the opportunities to integrate flood
protection and enhancing the groundwater
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resources in the region through increased
percolation and provide habitat and open space,
SAWPA proposed a rainwater recovery initiative in
April 2005. This initiative would assist flood control
agencies and water agencies to work cooperatively
in efforts to enhance the water recovered in the flood
control facilities. Unlike many other urbanized
systems in California, the Santa Ana Watershed has
only about 20% of the flood control infrastructure is
concrete lines, with the rest consisting of soft-
bottomed channel. The watershed’s numerous soft-
bottomed channels and associated flood control
structures provide outstanding opportunities for
increasing groundwater recharge in our region
which is so dependent on groundwater to provide
water for its economic and environmental future.

The rainwater recovery initiative would assist
cooperating agencies in meeting their mandated
goals while developing a means to provide
additional resources and other important benefits
to the region. Cooperative ventures such as these
allow individual agencies to leverage scarce
resources and develop integrated projects that are
more comprehensive than what they could develop
individually. The initiative efforts will work to
coordinate meetings to cooperatively discuss
mission and goals of the agencies, resources
available among agencies, understand limitations,
and discuss opportunities for cooperative efforts.
The initiative will also support projects and efforts
to recharge stormwater, provide groundwater
clean-up by infiltrating high quality water into the
groundwater basins, support non-point pollution
control goals, attenuate peak storm flows resulting
from urbanization, and improve habitat and facility
maintainability through restoration of ecological
function in areas where it is possible. Several
examples of these types of projects are included in
the list of priority projects recommended for
funding by SAWPA from the Proposition 50 Chapter
8 Integrated Regional Water Management Grant
Program and described under Part 4 of this plan.

San Jacinto River Watershed Council

The San Jacinto River Watershed Council is a
multi-agency non-profit group of watershed

stakeholders within the San Jacinto River
Watershed, a subwatershed of the Santa Ana
Watershed. Among the members are local
government, water agencies, agriculture, dairy
owners and environmental representatives
spanning the San Jacinto watershed. Their
purpose is to coordinate with stakeholders to
ensure that the current and potential uses of the
San Jacinto River Watershed’s resources are
sustained, restored, and where possible,
enhanced, while promoting the long-term social
and economic vitality of the region. SAWPA is a
member of the Council’s governing board.

Southern California Wetlands Recovery
Program

The Southern California Wetlands Recovery
Program is a multi-agency group working
cooperatively to acquire, restore, and enhance
coastal wetlands and watersheds between Point
Conception and the international border with
Mexico. Using a non-regulatory approach and an
ecosystem perspective, the Wetlands Program will
work together to identify wetland acquisition and
restoration priorities, prepare plans for these
priority sites, pool funds to undertake these
projects, implement priority plans, and oversee
post-project maintenance and monitoring. The
goal of the Southern California Wetlands Recovery
Program is to accelerate the pace, the extent, and
the effectiveness of coastal wetland restoration in
Southern California through developing and
implementing a regional prioritization plan for
the acquisition, restoration, and enhancement of
Southern California’s coastal wetlands and
watersheds. Ultimately, the Wetlands Program’s
efforts will result in a long-term increase in the
quantity and quality of the region’s wetlands.
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The Southern California Wetlands Recovery Program
seeks to restore natural wetland habitat

Burn Area Working Group

The Burn Area Working Group is a collaborative
effort of public and private sector agencies and
interest groups focused on evaluating the impacts,
as well as, implementing mitigation efforts directly
related to impacts of forest fires. The working
group was formed in response to the 2003 San
Bernardino wildfires which destroyed over 120,000
acres of wildland habitat. Local participants
included the cities of San Bernardino, Big Bear,
Upland, Redlands, Highland, Claremont, Corona,
Rancho Cucamonga and Ontario, as well as, the
Chino Basin Watermaster, City of San Bernardino
Water Department, San Bernardino Valley
Municipal Water District, Western Municipal Water
District, Metropolitan Water District of Southern
California, West Valley Water District, East Valley
Water District, Yucaipa Valley Water District,
Cucamonga Valley Water District, Rubidoux County
Sanitation District, Fontana Union Water
Company, Big Bear Department of Water & Power,
Running Springs Water Department, Three Valleys
Municipal Water District, San Bernardino Valley
Water Conservation District, and the Natural
Resources Conservation District. These local
stakeholders coordinated efforts and information
with federal and State agencies including the
United States Forest Service Burn Area Emergency
Response (BAER) team, United States Forest
Service (USFS), United States Fish & Wildlife

Part 1: SAWPA’s Integrated Watershed Program | 14

Service (USFWS), California Department of Fish &
Game (CDFG), United States Army Corps of
Engineers (USACOE), and the Santa Ana RWQCB to
help the impacted communities identify and
mitigate damage from the fires. To support this
effort, SAWPA assimilated regional data to produce
the “Burn Impacts to Water Systems and Resources
0ld, Grand Prix, and Padua Fires, October 2003”, an
important document that described the impacts of
the burn areas on the watershed and its resources.

The Burn Area Working Group was key in
evaluating the damages from the 2003 San
Bernardino wildfires

Local and Regional Plans and Policies

The SAIWP addresses water quality and water
supply issues, as well as, environmental issues
relating to water within the Santa Ana Watershed
and has been developed in accordance with other
applicable local, State, and national plans and
policies. General Plans for each of the Watershed’s
three major counties and 59 cities form the
cornerstones of policy development within the
Watershed. The Orange County General Plan, San
Bernardino County General Plan Update and
Riverside County General Plan Update have each
been reviewed during preparation for this
document. One ultimate goal of the SAIWP is to
allow watershed planning policies and goals a
place in the general plans of local governments.



2005 :!II| ‘I II!‘ !IIn ll!lll II!! H !I f
ARSI ’

Coordinating Regional Plans and Programs
Riverside County Integrated Project

Western Riverside County Multispecies
Habitat Conservation Plan

San Bernardino County General Plan
Update

San Bernardino Valleywide Multispecies
Habitat Conservation Plan (MSHCP)

OCWD Long Term Facilities Plan

Orange County Central—Coastal NCCP
Subregional Plan

Orange County Southern Subregion
Program

Irvine Ranch Land Reserve Program
Endangered Species Recovery Plans

Santa Ana River Canyon Habitat
Management Plan

Environmental Assessment for the Santa
Ana Watershed Program

Waterfowl-Raptor Conservation Area
Program

Lake Elsinore & San Jacinto Watersheds
Authority (LESJWA) Nutrient Removal
Plan

Stormwater Quality Standards Study

RWQCB TMDL Development and
Monitoring

San Jacinto Watershed Management Plan

San Bernardino National Forest Burn
Report

Santa Ana River Recycled Water Impacts
Report

Santa Ana Watershed Perchlorate
Impacts Report

Nitrogen TDS Study

Southern California Comprehensive
Water Reclamation and Reuse Study

SAWPA strives for a collaborative approach to bring
together the planning community, however, it
cannot address all watershed planning issues and
concerns, nor will it fit together all existing plans
and policies of every agency within the watershed.
In these cases, SAWPA coordinates with the
sponsors of these activities and provides resources
when possible. Other planning efforts within the
watershed that SAWPA is aware of include:

Metropolitan Water District, 2003
Update Integrated Water Resources Plan

The framework for Metropolitan Water District’s
(MWD) regional Integrated Water Resources Plan
was initiated by their board of directors in 1996.
This plan was envisioned to consider current
water resource information, factors that may
influence water resources in the future, and plans
for uncertainties. The 1996 IRP provided a 20-year
resource plan that brought a balance between
locally developed resources and imported
supplies. It called for investments in water
conservation, recycling, groundwater treatment
storage and water transfers, and in return brought
diversity and stability. The 2003 IRP Update builds
upon the success of the 1996 IRP.

Three of SAWPA member districts, EMWD, IEUA
and WMWD, are members of the Metropolitan
Water District of Southern California (MWD) and
have been involved in the development of the
MWD Integrated Water Resource plans and
updates. OCWD has also been indirectly involved
through various conjunctive use projects and
through their affiliation with Municipal Water
District of Orange County, an MWD member
agency.
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Innovation

Innovation Concepts

- No watershed is an island

- No “one-size-fits-all” solutions

- Integrated set of differing solutions
- Store/clean/save/reduce

- Solutions with multiple benefits

- More concerns than just water

Water crosses many boundaries: social, political,
logistical, environment, regulatory, to name a few.
The innovation of the SATWP is not necessarily in
the use of revolutionary new technologies, or in
the development of new concepts in water
management to help resolve all of the known
issues, but in the collaborative approach used by
SAWPA to bring together the available
information and facilitate communication. The
innovation is in getting all the stakeholders to
work together towards the common goal; the
innovation is in providing a forum where the
regulators and environmental groups and the
water suppliers can talk, can identify common
problems and concerns, and can work together to
find solutions to these concerns.

Communication and teamwork are essential
elements within any watershed, especially among
groups with the authority to manage natural
resources. As watershed planning has catapulted
to an issue of international significance
throughout the past few decades, awareness of
watershed ecology and hydrology has illuminated
the need for managers within each watershed to
work together to manage resources. Watersheds
are made up of multiple interests; no one group or
individual can manage all the watersheds
resources by themselves. Watershed partnering
means bringing together different combinations
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of citizen groups at difference scales and helping
them to work together to value and enhance the
resources within the watersheds.

The Santa Ana Watershed provides the
opportunity to coordinate, as one ecological unit,
the management of 1.7 million acres of extremely
diverse ecosystems. This opportunity has brought
forth both significant challenges and opportunity.
There are many groups to bring together, but
when brought to work together, there is a much
greater ability to achieve landscape-level resource
management goals. Through its efforts in the
watershed, SAWPA’s has been very successful in
assembling seemingly conflicting interests at the
same table to resolve issues of concern, which has
resulted in some unique and effective
partnerships. Whereas watershed planning may
be easier within smaller watersheds, the difficulty
of planning within larger watersheds is balanced
by the ability to affect large-scale regional
resource management and the opportunity to
pool resources on a regional scale.

Storm &
Floodwater
Management

Groundwater
Cleanup

Water
Recycling

Water Storage Recreation &

Conservation

SAWPA is a hub for Santa Ana Watershed planning.
Within the watershed SAWPA has sponsored
numerous studies to address various watershed
issues including groundwater contaminants, lake
management and regional water reuse. Its
understanding of the watershed overall and ability
to collaborate with regional players as a joint
powers authority have been used to construct a
host of successful projects. The Santa Ana
Regional Interceptor, or SARI line, transports salty
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water more than 100 miles from the Inland regions
to proper disposal in the ocean. Additionally,
SAWPA has built two operating desalters,
numerous pipelines and water and wastewater
treatment facilities to improve the watershed.

The approach to the SAIWP is to understand all of
the related factors to supplying and maintaining
sufficient, good quality water. This is not just an
engineering exercise, but an integrated approach
that considers numerous separate but inter-
related elements. For the sake of reducing
redundancy, SAWPAs IWP approach in
considering each of these elements has reduced
them into the following six categories.

The Water Storage element of the
program is developed to ensure a
sufficient supply of water will be
available in drought years. In the
Santa Ana River Watershed
groundwater makes up approximately 2/3 of the
available local water supply. Through the SAIWP,
SAWPA is working with local water agencies to
develop a list of projects to maximize the benefit
of this capability. This considers elements of
water supply reliability, conjunctive use, water
banking, water transfers, groundwater recharge,
storm water capture, surface storage, as well as,
related elements of land use planning, watershed
management planning and implementation.

The Water Quality Protection and
Improvement element of the
program addresses a broad
spectrum of water quality issues in
the watershed. The groundwater
basins in the watershed require extensive
management to mitigate nearly a century of
agricultural and industrial land uses; the SAIWP
attempts to address this issue through the
construction of projects to treat the groundwater
prior to making it available for water supply
systems. These include contaminant and salt
removal through groundwater desalination, water
and wastewater treatment; NPS pollution
reduction; demonstration projects to develop new
drinking water treatment and distribution
methods, as well as, related elements of water
quality monitoring, watershed management

planning and implementation.

The Water Recycling element of the
program is the product of a major
attitude shift in water use, and the
SAIWP encourages recycling and
reuse of wastewater as a means to

reduce the area’s overall imported water
consumption.
The Storm & Flood Water
Management element of the

program integrates the concern for
protection of life and property in
storm and flood events with the
potential to use these facilities to support
groundwater storage, improve water quality,
storm water capture and percolation; and protect
or improve wildlife habitat.

The Environment and Habitat
element of the program can both
directly and indirectly contribute to
the quantity and quality of water
that is available in the watershed.
This program element includes the acquisition,
protection, and restoration of open space and
watershed lands; the construction and
enhancement of wetlands; ecosystem restoration;
environmental and habitat protection and
improvement; the removal of invasive non-native
plants, as well as, related elements of land use
planning, watershed management planning and
implementation. These actions will improve
water quality and will help restore the West’s
Pacific Flyway for native migratory birds.

Not only are there a number of environmental
regulations and requirements that must be met in
the process of developing the SAIWP, but the
protection of threatened, endangered, and
sensitive species is essential. The Santa Ana River
watershed is heavily developed throughout much
of its area; but the development of the SATWP
projects in a way that supports environmental and
habitat factors at the same time is of benefit to the
native flora and fauna, and also to the quality of
life of the residents of the watershed.

Part 1: SAWPA’s Integrated Watershed Program | 17



The Recreation, and Conservation
2\ element may also not immediately
'% seem to be a factor that directly
contributes to water supply; but its
indirect relationships are as strong
as those for Environment and Habitat factors.
Elements of this category not only include
Recreation and Conservation projects, but also
aspects of infrastructure security, public access,
water use efficiency and land use planning. Many
water projects, particularly along the Santa Ana
River or its tributaries, have quality of life and
water quality elements that make them important
considerations in the development of an
integrated watershed program. For example, the
Santa Ana River Trail is a multi-agency program
that, when completed, would provide
walking/biking/recreational facilities along the
Santa Ana River from the ocean to the Crest of the
San Bernardino Mountains. Because this trail
would cross many different land owners and
water management facilities, it is critical that this
program be integrated with how the water supply,
water quality, storm and flood water elements of
the SAIWP are implemented. Existing water
pipeline easements may provide important
regional trail linkages of benefit to those in the
watershed.

Plan Performance and Management

SAWPA’s SAIWP process considers a number of
measures to evaluate project/plan performance.
These measures, referred to as outcome indicators
can be generally categorized as either quantitative
outcome indicators or benchmarks indicators.
Quantitative outcome indicators include
mechanisms, such as monitoring systems used to
gather performance data, whereas benchmarks
are used to measure the quantity of work
completed.

Quantitative goals should accompany outcome
indicators; however, some goals for improvement
will take many years to reach, or may never be
reached due to unforeseen impediments. Therefore,
it is important to include mechanisms to adapt
project operation and plan implementation based
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on performance data collected. Benchmarks
provide intermediate goals to measure and
celebrate successes, such as the completion of 50
percent of the project task by a specific date or by
invoking a contingency plan if specific project goals
are not reached by the specified date.

Examples of Measurable Goals and
Indicators

1. Improve Water Quality
Improve Water Quality

e Number of impaired water bodies
within watershed (water bodies
removed from the State Water
Resources Control Board’s 303 (d) List
of Impaired Water bodies)

e Use of water quality indicators such as
dissolved oxygen, salinity, turbidity,
and temperature to determine
compliance.

e Percentage of groundwater basins
that meet drinking water standards

Increase water conservation/Decrease
imported water use/Reduce salinity

e Watershed wide use of recycled water
(measured by millions of gallons per
day)

e Per capita daily water use (measured
by gallons per day)

e Amount of water imported to the
Watershed (measured by acre-feet per
year)

e Use of local water sources and storage
of local water (measured by acre-feet
per year)

e \Water “banked” in groundwater
basins (measured by acre-feet per
year)

e Control, reduction and elimination of
sources of salt in the Watershed



2. Engage the Community through
Education and Recreational Opportunities

Improve Outdoor Recreational
Opportunities

Miles of biking and hiking trails
within the watershed

Number of mega-connected trails (e.g.
over 5 miles long)

Number of publicly provided camping
sites

Number of equestrian staging areas

Increase Open Space

Acres of land under protection on
various levels within the watershed
(e.g., private, city, county, state, and
conservation easements)

Acres of land covered in permeable vs.
nonpermeable surfaces

Public space acreage per 1,000 people
(from SCAG data)

Acreage of open space that provide
multi-purpose benefits

Promote Watershed Education /
Community Outreach

3.

Percentage of Watershed residents
that can accurately answer the
questions, “What is a watershed?”
and “What watershed do you live in?”

Incorporation of locally tailored water
conservation curriculum into Orange,

Riverside, and San Bernardino County
Schools

Participation of Watershed residents in
annual Coastal Clean-up (sponsored by
the Center for Marine Conservation) or
other clean-up activities

Plan for the Future

Identify Future Sources of Funding

Number of grant applications made
for watershed projects from

a) Local funding sources
b) State funding sources
¢) Federal funding sources

e Number of grants won for watershed
projects from

a) Local funding sources
b) State funding sources
¢) Federal funding sources

e Operational and maintenance funding
budgeted (measured per millions of
dollars invested)

e Number of broad programmatic
funding sources identified

Regional Plan Performance and
Management Measures

Santa Ana Watershed Data Management
System (SAWDMS)

The Santa Ana Watershed Data Management
System (SAWDMS) is under development and will
be available for stakeholders to use for a variety of
purposes by late 2005. This watershed-wide
database management system would include
standardization of data from numerous
stakeholders in the watershed, would enable
Internet access to the data by appropriate entities,
and will be used as a tool to improve water quality
in the watershed. The data collected will integrate
surface and groundwater data to assist numerous
water quality and water management programs.

Santa Ana River Watershed Citizens
Monitoring Project

The Santa Ana River Watershed Citizens
Monitoring Program is funded through the U.S.
EPA and the SWRCB, and administered through
the Santa Ana RWQCB. The program is run by the
Orange County Coastkeeper, with assistance from
the Riverside Corona RCD and the East Valley

I‘ SAWPA
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RCD. Citizens engage in monitoring activities to
identify sources of non-point source contaminants.
Public outreach and education is an integral part
of the project, which trains volunteers to collect
water quality data that is later reported to the
RWQCB.

Santa Ana Watershed Basin Monitoring
Program

In accordance with the RWQCB regulatory efforts
to address salt and nitrate levels in the watershed,
many of the Nitrogen/Total Dissolved Solids
(N/TDS) Task Force agencies and other parties
have joined forces to implement a comprehensive
monitoring program as part of their “maximum
benefit” water quality objectives on water levels
and water quality. The monitoring program
consists of both surface water and groundwater
components. The program includes the evaluation
of compliance with the total dissolved solids and
nitrogen objectives for RWQCB designated Reaches
2,4 and 5 of the Santa Ana River.

San Jacinto Watershed TMDL Monitoring

In coordination with the RWQCB Total Maximum
Daily Load (TMDL) efforts to address excess
contributions of nutrients and pathogens within the
San Jacinto Watershed, local stakeholders and the
Lake Elsinore and San Jacinto Watersheds Authority
have initiated a comprehensive watershed flow and
water quality monitoring program for the San
Jacinto watershed. The program consists of
monitoring a minimum number of storm events to
assess nutrient and pathogen contributions to Lake
Elsinore and Canyon Lake.

Chino Basin TMDL Monitoring

In coordination with the RWQCB TMDL efforts to
address excess contributions of pathogens within
the Chino Basin, local stakeholders have initiated a
comprehensive monitoring program. The program
consists of both seasonal and storm water
monitoring components to assess pathogen
contributions to Reach 3 of the Santa Ana River and
its Chino Basin tributaries.
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, "4
Water quality monitoring is a part of the on-going
TMDL effort

Lake Elsinore and Canyon Lake Monitoring
In coordination with the RWQCB TMDL efforts to
address excess contributions of nutrients and
pathogens within the San Jacinto Watershed, local
stakeholders and LESJWA are conducting a
comprehensive in-lake water quality monitoring
program. The program consists of an intensive in-
lake monitoring to assess nutrient and pathogen
contributions to Lake Elsinore and Canyon Lake.

Santa Ana River Watermaster Monitoring

In accordance with the Prado 1969 Judgment,
SBVMWD, IEUA and WMWD are required to
maintain a certain average and minimum annual
amount of non-storm flow (base flow) at Prado
Dam and at the Riverside Narrows. The Santa Ana
River Watermaster monitors and records flow and
water quality at key locations along the Santa Ana
River to maintain a record of the amount and
quality of the flow at Prado Dam. Much of the
monitoring data used is obtained from the USGS
as part of their annual SAR water quality and flow
monitoring programs.
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Chino Basin Hydraulic Control Monitoring

In accordance with the RWQCB regulatory efforts
to address the build-up of salt in the groundwater
of the Region, various agencies in the Chino Basin
are working together to meet the requirements to
implement a comprehensive water quality
monitoring program as part of their “maximum
benefit” water quality objectives on water levels
and water quality. The monitoring program
includes both surface water and groundwater
components. Some of the monitoring
requirements to assure downstream protection
are already being implemented, including the
annual sampling of the Santa Ana River, Reach 3 at
Prado Dam by RWQCB staff.

San Timoteo Water Quality Monitoring

In accordance with the RWQCB regulatory efforts
to address the build-up of salt in the groundwater
of the Region, N/TDS Task Force members and
other parties as appropriate, are required to
implement a comprehensive monitoring program
as part of their “maximum benefit” water quality
objectives on water levels and water quality. The
monitoring program must consist of both surface
water and groundwater components. This
includes the collection of monthly measurements
of TDS and nitrogen components in San Timoteo
Creek and Santa Ana River, Reaches 4 and 5.

Funding

the region is the lack of funding.
While significant seed money
and partnerships are currently
in place for a number of
watershed projects, there are
many more projects, both large
and small, which require funding. The year 2000
estimate for the complete 10-year SATWP program
is $3 billion dollars.

Through the efforts and planning foundation of
the SAIWP, SAWPA has been remarkably successful
in moving rapidly into project implementation

since the passage of the Proposition 13 Water Bond
by the State in March 2000. This includes
contracting with the State Water Resources Control
Board to use $235 million in Proposition 13 Water
Bond funds, matched with over $565 million local
agency funds, to construct over $800 million in
projects that directly support the SATWP.

Under an agreement with the SWRCB, SAWPA
manages the implementation of 23 projects in the
Southern California Integrated Watershed
Program (SCIWP) shown in Figure 1-4. These
projects include activities as diverse as the
development/improvement of desalters, the
creation of groundwater recharge spreading
basins, and the removal of Arundo donax, a very
thirsty invasive species that is found all along the
course of the Santa Ana River and its tributaries.
Together these projects have generated
approximately 300,000 acre-feet of new water
supply for the region at a cost to the State of less
than $100 per acre-foot. Long term, the IWP
proposes to store upwards of 1,000,000 acre-feet of
new water supplies sufficient to withstand a three-
year drought without having to import water.

SAWPA’s role in the management of this effort is
defined by 10 tasks: Stakeholder Activities, CEQA
and SCIWP Review, Project Development, Contract
Development and Approval, Program Management,
Budget and Schedule Aggregation, Financial
Management, Project Closeout, Environmental
Program, and Project Management and
Administration. A summary of the SCIWP grant
funds, anticipated benefits and schedules for each
approved project is shown in Table 1-1. In addition,
Table 1-1 presents a summary of the allocation of
Proposition 13 funding, new water supply
projection, and cost to the State to produce an
acre-foot of new water.

A number of SCIWP projects have received
achievement awards from several professional
organizations. The following is a list of awards
received:
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Table 1-1: SCIWP Projects: SOUTHERN CALIFORNIA INTEGRATED WATERSHED PROGRAM

No. Agency Project Prop 13 Local New Water SCIWP §
Funds Funds (Ac-Ft) per Ac-Ft
4 City of Norco Recycled Water Piping § 450,000 § 282,000 900 § 25
5 Eastem Municipal Water District 4.5 MGD Perris Desalter § 15150000 § 5,100,000 4,000 § 189
13 Eastern Municipal Water District San Jacinto Water Harvest Project $ 525,000 S 225,000 320 § 8z
16-A SAWPA Environmental/Habitat Program  Arundo Removal Program § 17,745,000 § 80,000,000 10,000 § 89
49  San Gorgonio Pass Agency Recharge Basins § 850,000 $ 280,000 3000 & 14
50 Orange County Water District GWRS § 37,000,000 $ 319,000,000 78400 § 24
55 City of Redlands Recycled Water and Desalting § 5,000,000 $ 10,500,000 9,500 & 26
58 Western Municipal Water District Agricultural Water Conveyance § 7425000 § 2451,000 6,000 & 106
59  Western Municipal Water District MAREB Wastewater Reclamation § 2925000 § 966,250 1,000 § 146
80 Western Municipal Water District MARB Groundwater Recovery $ 765,000 § 257,000 300 & 128
€2 City of Riverside Canal Reconstruction § 5,250,000 § 1,750,000
64 Rubidoux Community Services District La Veme WTF Expansion $ 450,000 § 150,000 3600 & 1
68 Chino Basin Desalter Authority Chino | Expansion, Chino Il Desalters § 48,000,000 § 14,338,000 15400 & 1548
70 San Bernardino Valley MWD Central Feeder $ 14,000,000 & 9,200,000 30,000 & 23
71-A San Bernardino Valley MWD High Groundwater Pumpout (Phase [} $ 4465000 § 2066421
71-B San Bernardino Valley MWD High Groundwater Pumpout (Phase 1) § 6535000 § 5233579 20,000 $ 16
77 Jurupa Community Services District Chino |-l Desalter Inter-tie E] 1,000,000 § 200,000
83 Yucaipa Valley Water District MNon-Potable Water Distribution System § 6,000,000 § 9,748,000 2,800 & 107
B7 San Bernardino County Flood Control Riverside Dr Storm Drain Segment 2 § 4,700,000 § 5,600,000
88 Riverside County Flood Control County Line Channel § 6,300,000 § 7,830,000
98 OCWD Dairy Wash Water Treatment Project ] 60,000 $ 290,000
99 Inland Empire Utilities Agency Chino Basin Recharge Fac Improvements § 19,000,000 § 28,000,000 100,000 § 10
100 PA 9 SAWPA Arlington Desalter $ 8,000,000 § 2,667,000 6,400 & 63
PA 8 SAWPA Adington Bridge - Pending $2M Modification -Na- -na-
101 SAWPA Environmental/Habitat Program  Irvine Ranch Water District Natural Treatment System $ 4805000 $ 2395000
SAWPA Program Management, 2% $ 4,700,000 -na-
SWRCE Administration, 3% per Water Code $ 7,050,000 -Na-
SWRCE Proposed Additional SWRCB Administration Fee $ 7,050,000 -na-
Total: § 235,000,000 § 508,529,250 291,620

Association of Environmental Professionals,
2003 Award for Outstanding Environmental
Resource Document. This prestigious award
was presented to SAWPA for Volume 2 of the
2002 Santa Ana Integrated Watershed Program,
the Environmental and Wetlands Component.

Association of California Water Agencies, 2003
Clair A. Hill Award for Water Agency Excellence.
This prestigious award was presented to
SAWPA for the 2002 Santa Ana Integrated
Watershed Program.

American Society of Civil Engineers, Los
Angeles Section award for “2004 Outstanding
Government Civil Engineering Project of the
Year”: Presented for the Chino Basin
Groundwater Recharge Project. This
prestigious award is shared by the Inland
Empire Utilities Agency, Chino Basin
Watermaster, San Bernardino Flood Control
District, and the Chino Basin Water
Conservation District.

2004 Santa Ana Watershed Drought Proofing
Awards: City of Redlands for the City of
Redlands Recycled Water Project and Inland
Empire Utilities Agency, Chino Basin
Watermaster for the Chino Basin Recharge
Basin Project.

n 2004 Santa Ana Watershed Integrated Project
Award: Presented to City of Norco, Orange
County Water District, Western Municipal
Water District, and SAWPA for Completion of
the Arlington Desalter Enhancement Project.

2005 Santa Ana Watershed Drought Proofing
Awards: Western Municipal Water District for
Completion of the Agricultural Water
Conveyance Project and San Bernardino Valley
Municipal Water District for the High
Groundwater Pump-Out Project.

Continuing Challenges

The challenges of developing and maintaining a
watershed process to lead the watershed to a
sustainable water supply is a large and difficult
task. This watershed includes over 2,650 square-
miles of complex sage scrub, mountain and
coastline ecosystems, and is one of the fastest
growing regions in the nation. Adding to this are
over one-hundred water resource agencies vying
for limited resources.

Through its collaborative IWP process SAWPA
strives to bring together the planning community;,
including both public and private sector planners,
to advance the benefits of planning on a
watershed scale. However, this process can not
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address all watershed planning issues and
concerns, nor will it fit together all existing plans
and policies of every agency within the watershed.

There are numerous challenges in bringing
stakeholders together to develop and maintain a
collaborative integrated planning approach.
These challenges range from spatial and
economic issues of need, to ideological and
political issues of who should benefit. Some of the
challenges faced by SAWPA include:

Climate — The extreme climate of the Santa
Ana River Watershed produces an
environment of ever changing needs. The
Santa Ana River Watershed is susceptible to
extended periods of drought, as well as,
periods of excessive rains.

Growth — The Inland Empire area of the Santa
Ana River Watershed is the fastest growing
region of the State. Rapid growth has
intensified the need for planners to more
frequently update regional plans and has
expanded the realm under which the IWP
operates.

Project Prioritization — SAWPA’s IWP process
attracts a great deal of interest within the
Watershed and therefore is highly competitive.
SAWPA received over 180 project proposals for
this IWP update.

Institutional Challenges — Turnover of board
members and agency staff often disrupts the
paths of communication, creating difficulty in
maintaining the transfer of information.

Some agencies, due to the need to address these
issues, especially in light of the competitive nature
of the SAWPA planning process are attempting to
create their own specialized plans. In these cases,
SAWPA coordinates with the sponsors of these
activities, supporting their efforts and providing
resources when possible. Rather than to coerce
agencies into the SAWPA planning process, the
intent of SAWPA’s planning process is to be aware
of and integrate as many of these existing plans
and policies as possible. Most importantly, the
goal is to bring important messages from these
documents home to the Santa Ana Watershed in
terms of relevant needs within the planning
community.
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SAWPAs IWP planning process is based on a
number of assumptions and time-dependent
factors. As part of SAWPA's ongoing process to
manage watershed issues, it is understood that
over the course of this program, circumstances
and situations will change. These can be changes
in population, water demand, economy, project
effectiveness, environment, regulations, emerging
contaminants and a whole host of other factors.
Therefore, the program cannot be left to run its
course without continuous review and
modification to meet these new challenges.
Projections and assumptions are just that. As the
real-world conditions unfold, SAWPA will work
with all the stakeholders to identify and
implement the best possible responses within the
framework of the SAIWP.

Working with varied interests and agendas, this
watershed planning process has opened the doors
to still greater partnerships, funding
opportunities, connectivity, and increased
awareness of planning projects and opportunities
both in the city next door and in the community
on the other side of the Watershed.

To respond to the changing environment, in July
2004 SAWPA initiated an update to the SATWP
represented by this document. The update seeks
to ensure that the very latest water resource
projects, programs and study efforts have been
included in the integrated planning process.
Additional public outreach forums have been held
to coincide with the integrated planning process.
New State funding opportunities to assist
implementation of the SAIWP projects have been
shared with stakeholders throughout the
watershed.

This document highlights many of the projects
that would result in improvements within the
Watershed. It also identifies funding needs for
these projects.
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Part 2: Resources of the Santa Ana Watershed

A. Physical Setting, Hydrology,
and Geomorphology

Dunne and Leopold (1978) define a watershed as
an area of land that drains water, sediment, and
dissolved materials to a common outlet at some
point along a stream channel. The Santa Ana
River watershed, depicted in Figure 2-1, catches
stormwater draining a 2,650 square-mile area and
channels it into the Pacific Ocean at the City of
Huntington Beach. The Santa Ana River, flowing
over 100 miles, drains the largest coastal stream
system in Southern California including parts of
Orange, Riverside, and San Bernardino Counties,
as well as a sliver of Los Angeles County. The total
length of the River and its major tributaries are
about 700 miles.

The Santa Ana River headwaters begin in the San
Bernardino Mountains

Much of the movement of materials, energy, and
organisms associated with the channel
environment and adjoining upland environment
depend on the movement of water within the Santa
AnaWatershed. To the extent that this movement is
altered, so does the potential exist for the system to
become “dysfunctional” for species that depend on
it for life support. That is, alteration of water
movement via damming or channelization can
reduce ecosystem functionality. Refer to Figure 2-2,
for an illustration of water and sediment transport
throughout a watershed.

Today much of the lower Santa Ana River has lost
its historical character

Today, only 20 percent of the Santa Ana River is a
concrete channel, the majority near the mouth of
the River. Discharge from publicly owned
treatment works (POTWs) have changed natural
surface flows and provides base flow in many
parts of the River’s drainage network. This treated
wastewater has altered the natural system by
providing year-round river flow. As populations
have increased, urban runoff and wastewater
flows have increased. Between 1970 and 2000, the
total average volume rose from less than 50,000 to
over 146,000 acre-feet per year, as measured at
Prado Dam. Base flow is expected to rise to
370,000 acre-feet per year by 2025, a projected
increase of 153 percent since 1990.

Prado Wetlands Area
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Low-elevation streams

merge and flow down
At an even lower elevation

a river wanders and mean- broadens and the
ders slowly across a broad, river begins to
nearly flat valley. At its meander.

mouth, it may divide into
separate channels as it
flows across a delta built up
of riverborne sediments
and into the sea

gentler slopes. The valley

Mountain headwater streams
flow swiftly down and cut
a deep V-shaped valley.
Rapids and water-
falls are
common.

Figure 2-2: Channel and Floodplain Features
Channel and floodplain characteristics change
from headwaters to mouth

Geologic and Hydrologic Features of
the Watershed

The geologic and hydrologic features of the Santa
Ana River Watershed or geomorphology, the study
of the classification, description, nature, origin,
and development of present landforms and their
relationships to underlying structures, and of the
history of geologic changes as recorded by these
surface features includes the following features.
The upper watershed or headwaters, including
the highest point in the drainage system, is
delineated by the east-west ridgeline of the San
Gabriel and San Bernardino Mountains. Over this
ridgeline lies the Mojave Desert, which is part of
the Lahontan Basin. This upper “erosion” zone of
the watershed has the highest gradient, highest
erosion level of new sediment to the system, and
fastest stormwater runoff. As flows consist mainly
of snowmelt and storm runoff from the
undeveloped land in the San Bernardino National
Forest, water quality tends to be high, with low
concentrations of total dissolved solids, nitrates,
and other pollutants. In this zone, the Santa Ana
River channel is confined in its lateral movement,
contained by the slope of the high, mountainous
terrain. Within the upper watershed, the River
and its tributaries travel around large boulders
and over sand and gravel bars punctuated by
pools and riffles reaching depths of about six feet.

Sedimentary and crystalline materials from the
upper watershed move down slope through a
process fed by storm pulses; therefore, sediment
does not move at a continuous speed. River flow
from Seven Oaks Dam to the City of San
Bernardino consists mainly of stormflows, flows
from the Lower San Timoteo Creek, and
groundwater that is rising due to local geological
features. From the City of San Bernardino to the
City of Riverside, the river flows perennially and
much of the reach is operated as a flood control
facility. The principal tributary streams in the
upper Santa Ana Watershed originate in the San
Bernardino and San Gabriel Mountains. These
tributaries include San Timoteo, Reche, Mill,
Plunge, City, East Twin, Waterman Canyon, Devil
Canyon, and Cajon Creeks and University Wash
from the San Bernardino Mountains and Lone
Pine, Lytle, Day, Cucamonga, Chino, and San
Antonio Creeks from the San Gabriel Mountains.

From the City of Riverside to the recharge basins
below Imperial Highway, in Orange County river
flow consists of highly treated POTW effluent,
urban runoff, irrigation runoff water, imported
water applied for groundwater recharge, and
groundwater forced to the surface by underground
barriers (SAWPA, March 2004). Near Corona, the
River cuts through the Santa Ana Mountains and
the Peralta-Chino Hills, which together form the

Part 2: Resources of the Santa Ana Watershed

| 27



northern end of the Peninsular Ranges in Southern
California. The River then flows down onto the
Orange County coastal plain: the channel lessens
in gradient, the valley floor is reached, and the soft
features of the channel where sediment has
deposited are more prevalent. Floodplains are
strewn with boulders and characterized by sand
and gravel washes. Within this valley floor, the
transport and depositional processes are less
confined by higher terrain as water, dissolved
material and sediment move toward the sea. Over
time, aquatic and terrestrial wildlife have adapted
to this dynamic process and channel form.
However, rapid urbanization has artificially
increased the rate of sedimentation and loss of
habitat in this part of the watershed, negatively
affecting water quality and wildlife habitat.

In the southern portion of the watershed, the
regional boundary divides the Santa Margarita
River drainage area, which is not part of the Santa
Ana Watershed, from that of the San Jacinto River.
The San Jacinto River, part of the Santa Ana
Watershed, starts in the San Jacinto Mountains,
runs westerly through Canyon Lake and normally
ends in Lake Elsinore. In wet years, the San
Jacinto River will overflow the lake and connect
with the Santa Ana River through the Temescal
Wash. Flood flows produce a broad, shallow
wetlands area called Mystic Lake near the
northernmost point of the River.

The Orange County coastal plain is composed of
alluvium derived from the mountains. Upstream
from the Santa Ana Canyon lay Prado Dam and
Prado Wetlands; River flows are passed through
the Wetlands to improve water quality and remove
nitrates before being used for Orange County
groundwater basin recharge. Santiago Creek, the
only major tributary to the lower Santa Ana River,
joins the River in the City of Santa Ana. The lower
limit of both the groundwater recharge area and
the River’s ordinary flows is 17th Street in the City
of Santa Ana. Prior to channelization of the lower
part of the River, the channel used to meander
slowly across broad flood plains. Currently, the
River is a concrete channel from 17th Street in the
City of Santa Ana to Adams Avenue in Huntington
Beach. From 17th Street in Santa Ana to the
Victoria Street Bridge, the riverbed is ordinarily
dry. The Greenville-Banning Channel, which
carries stormwater discharge and urban runoff, is
channelized to the Victoria Street Bridge where it
joins the Santa Ana River. Discharge from the
Greenville-Banning Channel combines with tidal
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flow from the Pacific Ocean and the River is wet
from the Victoria Street Bridge to the mouth of the
River.

The Santa Ana River Watershed extends to the
Pacific Ocean

Groundwater in the watershed is highly controlled
by the geology of the area, both the configuration
of bedrock and by the extensive faulting. Most
groundwater basins are unconfined, much like a
bowl full of sand that has water poured in halfway,
see Figure 2-3. However, the variable depth to
bedrock, and the presence of faults cause pressure
zones where water flows towards (or to) the ground
surface. In general, groundwater flows the same
directions as surface water from the mountains in
the east/north to the Pacific Ocean in the west.
There are about 40 groundwater basins in the
watershed (depending on how they are defined
and boundaries are drawn); many are inter-
related. Some of the largest groundwater basins
include the Chino Basin (Chino/Ontario/Fontana
area), the Orange County basin, the Bunker Hill
Basin (San Bernardino) the San Timoteo Basin
(Yucaipa/Banning/Beaumont area) and the San
Jacinto/Hemet Basins.

Four primary faults transverse the watershed,
with other minor faults either branching off of, or
running parallel to, the major faults. Within the
upper watershed, the San Andreas Fault divides
the San Bernardino Mountains from the San
Gabriel Mountains and branches off into the San
Jacinto Fault near San Bernardino. Known as
Southern California’s most active fault, the San
Jacinto Fault affects groundwater in the San
Jacinto River and the Santa Ana River, forcing
groundwater to the surface at the Bunker Hill
Dike. Toward the central watershed, the Elsinore-
Whittier Fault passes under the Prado Dam from
the northwest to the southeast. Toward the coast,
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the Newport-Inglewood Fault enters the region
from the Los Angeles area and passes offshore
near Newport Beach.

Climate

The climate of the watershed is considered
Mediterranean with hot, dry summers, and cooler,
wetter winters.

Snowcapped San Gabriel Mountains

Average annual precipitation ranges from 12
inches per year in the coastal plain, to 18 inches
per year in the inland alluvial valleys, reaching 40
inches or more per year in the San Bernardino
Mountains, refer to Figure 2-4. Most of the
precipitation occurs between November and
March in the form of rain with variable amounts of
snow in the higher mountains of the watershed.
The climatological cycle of the region results in
high surface water flows in the spring and early
summer period, followed by typically low flows
during the dry season. Winter and spring floods
generated by precipitation in the high mountains
are not uncommon. Similarly, during the dry
season, severe thunderstorms in the high
mountains have periodically generated torrential
floods in local streams.
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Much of the Santa Ana River Watershed is a
sparsely covered semi-desert

Land Use

The Santa Ana River watershed is substantially
urbanized: about 32 percent of the land use is
residential, = commercial, or  industrial.
Agricultural land, once accounting for virtually all
of the use of the watershed during the days of the
ranchos, now accounts for a mere 10 percent.
Instead of a scattered population of indigenous
peoples, the watershed now supports over 5
million people. Figure 2-5 presents a breakdown
of the major Land Use categories of the Santa Ana
Watershed obtained from the Southern California
Association of Governments (SCAG) 2000 land use
data set published in 2003.

B. Biological Resources

Habitat Modification

As noted by Moyle (2002), most of California’s
inland waterways today bear little resemblance to
the streams and lakes encountered by the first
European explorers and settlers. In the Santa Ana
River watershed this observation is certainly true,
for flood control and channelization activities
have left portions of streams channelized and
concrete-lined where once riparian forests grew
along a meandering stream. Fortunately today
only 20% of the Santa Ana River is concrete-lined.
Dam construction and flood control activities
were not the only factors influencing the Santa
Ana River watershed in ways that adversely
impact habitat critical for aquatic resources. The
following factors have also played a role:
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B Stream channel alteration

B Draining of streams and lakes, especially
adjacent wetlands

B Livestock grazing and the impact on aquatic
and riparian vegetation, sedimentation, and
water pollution

B Historical logging practices
B Bark Beetle Infestation
B Mining, particularly instream aggregate mining

B Watershed changes resulting in cumulative
affects to aquatic resources

Special Status Species

Second only to Hawaii, the State of California is
home to the highest number of endangered
species in the United States. As defined within the
Federal Endangered Species Act of 1973, an
endangered species is any animal or plant listed
by regulation as being in danger of extinction
throughout all or a significant portion of its
geographical range. A threatened species is any
animal or plant that is likely to become
endangered within the foreseeable future
throughout all or a significant portion of its
geographical range. Federal law prohibits the
“take” of any individuals or habitat of federally
listed species without a special permit. In
addition to federal laws, the State of California has
its own California Endangered Species Act, with a
separate listing of species and separate laws
governing take of listed species. Enforcement of
the Federal Endangered Species Act is
administered by the U.S. Fish and Wildlife Service
and the National Marine Fisheries Service, while
the California Department of Fish and Game
enforces the California Endangered Species Act.
Refer to Figure 2-6 for a map of Critical Habitat
within the Watershed.

The Santa Ana Watershed provides habitat for a
wide range of biological resources, including the
federally endangered Delhi Sands flower-loving fly.

Photo courtesy of the U.S. Fish and Wildlife Service

The varied geography and natural features of the
Santa Ana Watershed provide habitat for a
number of federally and/or State-listed species.
As the Integrated Watershed Plan focuses on the
resources in and around the Santa Ana River,
listed species of concern herein are those that
occupy aquatic, wetland, riparian, or riparian
adjacent areas. Of these, two are plants, the Santa
Ana River woolly star (Eriastrum densifolium) and
slender-horned spine flower (Dodecahema
leptoceras); one fish, the Santa Ana River sucker
(Catostomus santaanae); one amphibian, the
arroyo toad (Bufo californicus); three birds, the
least Bell's vireo (Vireo  bellii  pusillus),
southwestern willow flycatcher (Empidonax
traillii, and bald eagle (Haliaeetus
leucocephalus); two mammals, the San
Bernardino kangaroo rat (Dipodomys merriami
parvus) and Stephen’s kangaroo rat (Dipodomys
panamintinus); and one insect, the Delhi Sands
flower-loving fly (Rhaphiomidas terminatus
abdominalis). Any project or policy
recommended by the Santa Ana Integrated
Watershed Plan will need to assess potential
impacts to listed species, and incorporate
measures to avoid impacts to these species.
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Current Aquatic Resources

Fishes

The Santa Ana sucker is a federally endangered fish
native to the Santa Ana River.

The Santa Ana River historically provided habitat
for eight species of native fish (species have
multiple forms). Only four native nongame
freshwater fishes are currently found in
nonestuarine waters: arroyo chub, Santa Ana
speckled dace, Santa Ana sucker, and threespine
stickleback. All of these remaining fishes have
limited distributions and face possible
extirpation. As previously mentioned, the Santa
Ana sucker is listed by the federal government as a
“threatened” species pursuant to the Endangered
Species Act. Currently, the western brook
lamprey, steelhead, and unarmored threespine
stickleback are known to be extirpated from the
Santa Ana River watershed. The Pacific lamprey
has been observed once in the past 47 years and it
is likely extirpated as well. Introduced forms of
the rainbow trout have been extensively stocked
in the watershed for sport fishing for over 100
years, and it is unknown if any genetically pure
rainbow trout stocks endemic to the watershed
remain. The partially armored threespine
stickleback was widely planted in the watershed
for mosquito control in the early 1900s and is now
found out of its natural historical range, e.g., Big
Bear Lake. In contrast, at least 33 fishes have been
introduced into the Santa Ana River watershed
and are currently present. New species can be
expected to be found at any time due to interbasin
water transfers, ship ballast water hitchhikers, bait
bucket introductions, and hobbyists disposing of
unwanted fishes. Many of the introduced fishes
are widespread, while a few are restricted to

specific locations or habitats. Of the current
inventory of introduced fishes, most were
introduced by government agencies to serve as a
food resource, for insect control, for sport fishing,
or to serve as forage for sport fishes. A smaller
number of fish have become established after
arriving inadvertently via interbasin water
transfers or in ships’ Ballast water. For a detailed
discussion of the introduction of fishes to
California, the reader is directed to Dill and
Cordone (1997). Additional information about
introductions of fishes to Southern California is
presented by Swift et al. (1993). Supplemental
records can be found in Moyle (2002).

Amphibians

During the last 50 years, population growth and
urban development in Southern California has
displaced many amphibian species, and
encroached upon much of former amphibian
habitat. Several species are thought to be extinct,
and many others have fragmented populations,
which are at risk of extirpation. Amphibians are
especially sensitive to environmental changes
that alter the hydrology, ecology, and geology of a
region, because they have evolved highly
specialized adaptations that have allowed them to
exist in these relatively arid regions. Introduced
species have also been a major contributor to the
decline in amphibian populations in Southern
California. These nonnative species increase
competition for food sources, as well as prey upon
many of the native amphibians.

Reptiles

The California Department of Fish and Game
considers the Southwestern pond turtle (Clemmys
marmorata) a species of “special concern.”
Recent reports on C. marmorata in Southern
California indicate that a few viable populations
remain in the regions (see also Brattstrom 1988).
Approximately 6-8 viable populations of the turtle
remain south of the Santa Clara River system in
California. Droughts have exacerbated the
negative effects of habitat alteration accumulated
over many years over much of this region from
changes in land and water use, and abusive
grazing practices. In particular, most western
pond turtle populations examined in this region
appear to show an age structure increasingly
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biased towards adults, indicating little or no
recruitment is taking place. Recent surveys
indicate that the southwestern pond turtle is also
seriously threatened throughout most of its range
outside of California.

Birds

Least Bell’s vireo, a federally listed bird species

Photo courtesy of the Inland Empire Chapter of AEP

Riparian ecosystems harbor the highest number
of bird species in the arid and semi-arid parts of
the southwestern United States. Riparian habitat
provides productive breeding grounds and offers
vital overwintering and migration stopover areas
for migrating birds. Loss and degradation of
riparian habitat have negatively impacted bird
populations throughout the watershed. Other
factors affecting bird populations are brood
parasitism by the brown-headed cowbird and
disruption of natural hydrological regimes from
dams and levees.

The federally endangered least Bell’s vireo has
experienced recent population growth within the
watershed due to aggressive management activities
within Prado Basin and on adjacent lands. Within
the basin, the population rose from 19 pairs in 1986
to 123 pairs in 1993. By the end of 1996, the count
stood at 195 nesting pairs. This stunning recovery
is due to the provision of high-quality habitat for
the bird species in part due to invasive species
removal, a project in place to control populations
of the predatory cowbird, and efforts on the part of
the U.S. Fish and Wildlife Service, Orange County
Water District, a number of Resource Conservation
Districts (RCDs), and others.
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The federally endangered southwestern willow
flycatcher is also affected by cowbird brood
parasitism. The implementation of cowbird
management programs in addition to preservation
and restoration of riparian deciduous shrub
habitat is needed to reduce current populations.
The bald eagle, listed by the USFWS as endangered
in 1978 has experienced population growth over
the past two decades. The bald eagle could be
considered a USFWS success story: reclassified as
“threatened” in 1995 and first proposed for
delisting in 2000. Delisting of a species is the
USFWS’s ultimate goal and only happens when
specific recovery goals have been met for a species.
Unfortunately, delisting is an infrequent
occurrence. In the case of the bald eagle, delisting
has been delayed while the USFWS determines
how the species would be managed once it is no
longer classified as threatened.

Factors Affecting Aquatic Resources

Introduced Species

The 33 species of introduced fishes greatly
outnumber the four remaining native fish species.
The number of species, per se, is not the problem
but, rather, the impact that introduced fishes and
other aquatic organisms, have on the native fishes
of the Santa Ana River watershed. Introduced
fishes have dramatically changed the composition
of the watershed’s fish community and now act as
a deterrent to the restoration and enhancement of
the native fishes that remain. The manner in
which introduced fishes can affect the aquatic
resources of the Santa Ana River watershed are:

B Competition between native and introduced
fishes for food and space

B Predation by introduced species on native
fishes

B Habitat interference by introduced fishes that
change habitat characteristics

B Introduction of diseases that may infect native
fish or other aquatic animals

B Hybridization between closely related species
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Water Pollution

Litter is a significant source of water pollution

Fortunately, water quality in the Santa Ana River
has improved in recent years due to technological
developments and water quality planning. Most
of the native fishes of the Santa Ana River
watershed are adapted to clear, unpolluted water
that can support food resources and provide the
various habitat conditions necessary to complete
their respective life cycles. While fish kills due to
the spill of toxic substances into streams are
dramatic examples of the effects of pollution,
these instances are acute, or short-term, rather
than chronic. More insidious, however, are the
chronic effects on aquatic resources of nonlethal
forms of pollution that decrease growth, inhibit
reproduction, or impair movement. Chronic
elevated water temperatures or high sediment
loads are an example of this type of pollution,
even though toxic chemicals are not involved.
Other examples include elevated but nontoxic
levels of ammonia, increases in salinity, and low
levels of dissolved oxygen. Because most of the
remaining native freshwater fishes live, at some
time, in treated wastewater, the issue of chronic,
low-level pollution is of great concern, although
the quality of wastewater has increased markedly
in past years.

Exploitation

Overexploitation of rainbow trout/steelhead,
primarily by angling, was a major factor in driving
the native populations to low levels, and perhaps to
extinction. Over-fishing, in turn, led to the stocking
of hatchery fish and the introduction of various
exotic species as angling alternatives to the native

trout. The intensity of overexploitation is illustrated
by a report in the July 17, 1892, edition of the
Citrograph, a Redlands newspaper, which reported
that three boys fishing in Bear Creek, a tributary to
the Santa Ana River in San Bernardino County, had
caught 592 trout in three hours. Similar reports are
common in the historical press.

It was not until 1872 that the California Legislature
banned the use of nets, weirs, baskets, traps,
explosives, and poisons as acceptable means of
harvesting trout. Unfortunately, there was no one
to enforce the statute, nor was there any limit on
the number of fish that could be harvested by legal
means. The overexploitation of trout became such
a problem in the watershed that in 1894 San
Bernardino County, on its own authority, finally
took action and limited the number of trout a
person could catch to 50 per day. The State of
California did not take similar action until 1905,
when the harvest was limited to 50 trout per day
and 25 total pounds. By then, the native stocks had
already become depleted in the Santa Ana River
watershed.

Each of the aforementioned factors have acted in
concert over a long period of time to reduce the
native fish community of the Santa Ana River
watershed to that which remains today. The Santa
Ana River Watershed Plan recognizes that history
cannot be undone and the aquatic community
cannot be restored to its presettlement condition;
however, a conservation strategy can be
implemented that will ensure the long-term viability
of the watershed’s aquatic communities.

C. Open Space and Recreation

The Santa Ana Watershed possesses a wealth of
natural resources affording numerous outdoor
recreational opportunities. On a given day, it is
possible to snowboard Big Bear in the morning and
surfthe “Wedge” in Newport Beach in the afternoon
without leaving the Watershed. Varied terrain and a
mild climate combine to create the perfect
backdrop for outdoor recreation possibilities.

Parkland Ratios

Within the Watershed, parkland totals 75 square
miles (48,000 acres) of the Watershed while
forest/wilderness areas total 850 square miles.
Undeveloped land, while technically open space
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but not included in open-space calculations,
totals 687 square miles. Refer to Figure 2-7 for a
map of current open space, based on 1993
Southern California Association of Governments
land use information.

Wetlands areas, such as the Bolsa Chica Ecological
Reserve Park shown here, provide vital habitat for
migrating birds.

Photo courtesy of EIP Associates

The U.S. Department of Housing and Urban
Development (HUD) recommends 2.5 acres of
parkland for every 1,000 residents, although many
consider this ratio to be low. Overall, the Watershed
residents experience a ratio of 100 acres of parkland
to every 1,000 residents. Two facts make it difficult to
compare this number to HUD recommendations.
First, HUD recommendations are for urbanized
areas, and much of the Watershed is not urbanized.
With such a large land area, disparities exist between
the ratio of parkland to residents and the
accessibility of parkland to residents. That is, not all
watershed residents have access to 0.1 acre of
parkland. The second fact that makes comparison
difficult is that forest/wilderness lands are not taken
into account in this calculation.
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Public Access

An important aspect of preserving recreational
opportunities is to ensure access to local
waterways. The Watershed’s rivers, streams, lakes,
and beaches are heavily used by watershed
residents and visitors. A visit to the Santa Ana
River near Van Buren Bridge on a summer
afternoon may reveal families picnicking, wading,
and swimming in the River, although swimming
in the River is not necessarily recommended.
Beach access is mandated by the Federal Coastal
Zone Management Act, and is a primary mandate
of the California Coastal Commission. However,
access to lakes and rivers is not given as much
attention as beach access, and in some cases, river
access is prohibited due to water quality issues.
Lake and river access should be monitored as the
Watershed continues to urbanize to ensure that
homes and commercial development dedicate
lateral easements for public access to Watershed
resources.

Forest Land

The Santa Ana Watershed is fortunate to include
two national forests: San Bernardino National
Forest and Cleveland National Forest. The San
Bernardino National Forest includes the
wilderness areas of Cucamonga, San Jacinto, San
Gorgonio, and Santa Rosa. The National Forests,
managed by the U.S. Department of Agriculture,
provide recreational opportunities for watershed
residents and visitors, such as hiking, camping,
and mountain biking. The Santa Ana River
headwaters are in the San Bernardino National
Forest. Since most of this land is undeveloped, the
high water quality at the headwaters of the River
provides high-quality habitat for native wildlife.

Santa Ana River Trail

Many recreational efforts are focused on the Santa
Ana River Trail, an important regional recreational
element. First conceived over a century ago and
formally proposed in 1955, the Santa Ana River Trail
is a much-anticipated project with watershed-wide
support. Within the Santa Ana Watershed, no other
issue seems to spark as much enthusiasm or inspire
as much collaboration between diverse interests as
trail planning. Trails are viewed as valuable
resources providing connectivity, transportation
alternatives, scenic relief to urban dwellers,
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recreational activities, and linear parkways with
opportunities for environmental restoration as well
as education. Opportunities for multi-benefit
projects that incorporate trail planning, open space
acquisition, wetlands/habitat enhancement, and
educational/interpretive components are desirable.

Trails are a valuable public resource.

Watershed planning participants agree that the
trail should provide access for a wide variety of
users, including walkers, hikers, joggers,
bicyclists, horseback riders, users in wheelchairs,
rollerbladers, and skateboarders. Some of these
users require special features, such as wheelchair
access or equestrian staging areas.

While the 110-mile trail is not yet complete,
several segments totaling approximately 40 miles
have been constructed. Plans are almost complete
for the remaining 70 miles (as well as a number of
feeder trails and connections), and full funding
has been secured for some segments. One goal of
the Santa Ana Integrated Watershed Plan is to
assist in securing funds for those trail segments
that have not yet received funding.

The City of Corona has just completed a draft trail
alignment through the Prado Basin, one of the most
challenging linkages remaining. Completion of this
linkage is contingent upon the USACOE completing
the Prado Dam project. It is likely that the existing
SARI line easement along Chino Hills State Park will
provide an important link in this system.

Challenges and Opportunities

The Santa Ana Watershed is rapidly urbanizing.
As more and more land is developed for homes
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and commercial enterprises, ratios of parkland to
residents become more difficult to maintain.
First, there is the direct challenge of maintaining
parkland ratios while the number of people
increases. Second, planners face an indirect
economic challenge: urbanization tends to drive
up land prices, making land preservation cost-
prohibitive. Watershed wide, cities and counties
should consider the issue of retaining the ratio of
100 acres of parkland for every 1,000 residents.
This requires a commitment from park planners
and other City and County staff, developers, and
nonprofit organizations to maintain or improve
current open space ratios, even as populations
burgeon. One of the most challenging aspects of
park and trail development is securing the
funding for maintenance of these amenities. A
well educated professional workforce often
chooses to locate in a region based on the
availability of well-maintained park and open
space areas. In addition, urban and park planners
should work to ensure access to waterways
including lakes, streams, rivers, and the ocean.
Several opportunities exist within the Santa Ana
Watershed to expand recreational opportunities.
Many of these are either in project development
stage or currently underway. Notable examples of
these projects include the following.

San Timoteo State Park

This undertaking of the Riverside Land Conservancy
among others would involve the creation of a new
State park centered in San Timoteo Creek
Watershed. In addition to other restoration
activities in the area will increase water quality in
San Timoteo Canyon and subsequently the
Bunker Hill Basins, a major source of drinking
water. The park, once developed, will provide a
number of linkages with other habitat areas in
Riverside County, as well as reestablishing,
creating, restoring, and protecting wetlands in the
floodplains of the canyon and its major tributaries
from Loma Linda to I-10.

Orange Coast River Park

The Friends of Harbors, Beaches, and Parks, with
cooperation from many partners, including local
cities, Orange County nonprofit organizations, and
private entities, have proposed a large park at the
mouth of the Santa Ana River. The Orange Coast
River Park would link several existing parks,
incorporating ponds, boardwalks, and restoration.



The project’s vision is broadening to include Banning
Ranch, which could potentially increase the Park
from 1,000 to 1,400 acres. Implementation of this
project will involve coordination with many agencies,
such as the Orange County Sanitation District.

Santiago Creek Parks

Restoration efforts have been underway in and
along Santiago Creek, the Santa Ana River’s major
tributary in the lower watershed. Local cities and
organizations are acquiring land to add new parks
along the Creek. These parks would provide
recreational and educational benefits, in addition
to habitat and water quality benefits. The City of
Orange has recently acquired land including eight
acres within the Santiago Creek just north of
Chapman Avenue. This land will be included in
the 42-acre Grijalva Park at Santiago Creek. The
City also owns Yorba Park that borders the
Santiago Creek just south of Chapman Avenue
and Hart Park, which includes several acres of
open space in the creek. The County of Orange
and City of Santa Ana contribute additional park
acreage upstream and downstream from the City
of Orange. These three agencies, along with the
City of Villa Park, are working to connect these
parks with a contiguous recreational trail system.

Chino Creek Park

The Inland Empire Utilities Agency, Orange
County Water District, and the Wildlands
Conservancy are developing an integrated
recreational plan that will link Prado Basin with
the Santa Ana River Trail System providing
habitat, recreational and educational
opportunities. Long-term plans for the park
include an educational center at Chino Creek Park
and a nursery designed specifically to grow native
plants for restoration projects. This project
utilizes a wide-angle integrated planning
approach to integrate habitat protection and
recreational opportunities for the trail system in
the Prado Basin.

D. Water Supply

Groundwater supplies meet most of the direct
water demand in the basin, providing 68 percent
of the consumptive water needs. Groundwater
comes from the inland and coastal aquifers in the
region, which range from a few hundred to over

one thousand feet in thickness. Inland aquifers,
upstream from Prado Dam, underlie about 1,200
square miles of the Watershed, while coastal
aquifers downstream from Prado Dam underlie
about 400 square miles. Imported water from
Northern California and the Colorado River
provides about 23 percent of consumptive water
demand. Other sources of supply include surface
water derived from precipitation within the basin
(5 percent) and recycled water (4 percent), refer to
Figure 2-8.

Groundwater

Groundwater continues to be the primary water
supply source available to the SAW. Groundwater
production is supported by incidental and artificial
recharge of recycled water, imported water, and
storm water supplies. Groundwater production
levels are expected to gradually increase by
modification of operational rules of existing
facilities, providing new facilities, salvaging
presently impaired groundwater by installing well
head and regional treatment systems, and new
sources of water for replenishment (e.g., recycled
water).

Groundwater replenishment occurs both naturally
and within constructed groundwater recharge and
replenishment facilities within the watershed.
Replenishment facilities percolate or inject storm
water, recycled water, and/or imported water.
Also, in some basins within the SAW, in-lieu
replenishment may occuy, i.e., available imported
water is used in-lieu of groundwater, storing the
groundwater for times when imported water is not
available.

Imported Water

Imported water is the second largest water supply
source to the SAW, accounting for approximately
23% of the total water demands. Metropolitan
Water District’s (MWD) Colorado River Aqueduct
(CRA) and the Department of Water Resources’
(DWR) California Aqueduct provide imported
water to the SAW. Four of the five SAWPA member
agencies (the exception being SBVMWD) have
historically relied primarily on MWD for imported
water. According to MWD, SAWPA agencies
imported approximately 450,000 AFY, or 33% of
total water consumption, in recent years. It is
anticipated that MWD'’s IRP Update will emphasize
the goals of reducing dry-year dependence on
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Figure 2-8: Santa Ana Watershed
Water Supply by Source
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supplies from the California Aqueduct and
increasing reliance on groundwater storage. These
very goals are consistent with those of the SAW.

Surface Water

The Seven Oaks Dam provides for the seasonal
storage for the Upper Santa Ana River Watershed
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Surface water accounts for approximately 5% of
the total water demands. Natural sources of
surface flow within the watershed are seasonal,
provided through a vast network of largely
ephemeral rivers and streams, which are
dependent entirely upon annual rainfall and
runoff from snowmelt. Typically, much of this
flow, especially during large storm events is lost to
the ocean through storm drain channels. In fact,
only a fraction of captured surface water is used
directly; in large, this water is used to recharge
groundwater basins. Today, the watershed is still
largely dependent on large reservoirs and dams to
provide for surface storage demands.

Recycled Water

Recycled water currently represents the fourth
largest water supply source to the SAW, accounting
for approximately 4% of the total water demands.
This figure includes only direct use applications
such as landscape and agricultural irrigation, as



well as commercial and industrial uses. As
infrastructure is developed recycled water is
projected to surpass surface water to become the
third largest supply source for the SAW.

Demand Projections

Future water supply projections indicate a shift
from reliance on groundwater and imported
water to increases in use of recycled and surface
water as depicted in Figures 2-9 and 2-10 (Husing,
2005). The amount of groundwater recharged to
the Watershed’s aquifers is only 37 percent of the
volume pumped. Given the imbalance between
water pumped and water recharged, it should not
be surprising that, under such intense settlement
pressures and water demands, future supplies will
depend upon increased groundwater recharge.
Future water supply planning includes increased
groundwater recharge and measures to reduce
impacts to native aquatic communities, while
meeting increased water demands due to regional
population growth.

E. Water Quality

Almost a century of agricultural and industrial
land use has resulted in salts and other pollutants
infiltrating many aquifers and streams within the
Santa Ana Watershed. These sources of water
quality degradation can be classified into point
and nonpoint sources. Point sources are confined
to point discharges to the soil, groundwater, or
stream systems. Examples include conventional
wastewater and industrial discharges to streams
or ponds, and leaky underground storage tanks.
Nonpoint sources are area wide discharges to soil,
groundwater, and surface waters, such as land
application of waste and fertilizers, and
atmospheric deposition of contaminants to the
soil and water bodies. Point sources can be traced
back to a single source, such as the end of a pipe,
while nonpoint sources can rarely be traced back
to an individual origin, and require regional
solutions, including region wide behavioral
changes, to reduce pollutants.

The SWRCB and its RWQCB are responsible for
enforcing water quality standards within the state.
As mandated by Section 303(d) of the Federal Clean
Water Act, the RWQCB maintains and updates a list
of “impaired waterbodies” that exceed State and
federal water quality standards. These impaired

waterbodies are shown for the Santa Ana Region in
Figure 2-11.

Within the Santa Ana Watershed, water quality is
generally better in the headwaters and upper
watershed, lessening as the distance from the
Pacific Ocean decreases. In the upper Santa Ana
Watershed, including the Santa Ana River and
Lytle Creek, the primary water quality concern is
the presence of excessive levels of bacterial
indicators from unknown nonpoint sources.
Downstream water quality is further degraded by
runoff from urban development and agricultural
operations including dairies, which contribute
high levels of bacterial indicators, as well as,
elevated nutrient levels (especially nitrates),
suspended solids, and high salinity. In coastal
areas, common pollutants include metals from
urban runoff and boatyards, pathogens from
urban runoff and storm sewers, nutrients from
agriculture and urban runoff, and pesticides from
agriculture, contaminated sediments, and other
unknown nonpoint sources.

In 1994, OCWD initiated the Santa Ana River Water
Quality and Health (SARWQH) Study to evaluate
the use of the Santa Ana River to recharge the
Orange County groundwater basin due to the poor
quality of Santa Ana River baseflow. The goal of the
SARWQH Study was to characterize the quality of
the Santa Ana River water and the quality of the
groundwater basin it recharges. The
multidisciplinary study design included an
examination of hydrogeology, microbiology, water
chemistry, toxicology and public health. An
integral component of the SARWQH Study was
independent review of the research design and
study findings by the Scientific Advisory Panel,
established by the National Water Research
Institute to provide expert guidance for the study.
The results of the extensive study have helped to
confirm that current recharge practices using Santa
Ana River water are protective of public health.

As the Santa Ana Watershed continues to grow,
cities encroach ever closer to dairies and other
agricultural operations. To counter this added
stress to the surface and groundwater supplies,
dairy producers and water agencies are working
together to develop advanced methods of
reducing the dairies’ impacts to water quality.
Technologically advanced wastewater control
techniques have been rigorously employed and
negative impacts from agricultural runoff
continue to be minimized. In fact, the Santa Ana
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Figure 2-9: Breakdown of 2005
Source Water Supply
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Watershed is considered to be a world leader with
respect to implementation of innovative technology
to improve water quality and manage organics
from the dairies.
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The Groundwater Replenishment System will purify
70,000 acre-feet of water per year

For example, Orange County Water District and
Orange County Sanitation District state-of-the-art
Groundwater Replenishment System scheduled
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to be completed in 2007 will purify for reuse
70,000 acre-feet per year of wastewater that is
currently discharged into the ocean. Using water
treatment methods including microfiltration,
reverse osmosis, and UV disinfection, secondarily
treated wastewater from the Sanitation District’s
sewage treatment plant will be purified to levels
that far exceed drinking water standards. The
water will then be stored in the Orange County
Groundwater Basin either by injection along the
coast or by percolation in ponds near the Santa
Ana River. The underground basin provides 75
percent of the water used by north and central
Orange County cities.

The Chino Basin Dairy Program and Organics
Management Center is an example of world-class
technology where a closed loop waste
management system tackles agricultural waste,
produces energy, and provides high-quality
fertilizer products. Nevertheless, the existing salts
and contaminants present in the watershed and
adjacent groundwater basins from past practices
still need to be removed, as improving water
quality is inextricably linked to improving water



supplies and implementing a comprehensive
groundwater storage program. As regional water
leaders seek to develop further groundwater
storage in the Santa Ana Watershed, steps must be
taken to pump contaminated water from
underground, purify the water, and perform
groundwater recharge with the purified water.

¥ i

2001-Construction of Reach V of the SARI line.

The Santa Ana Regional Interceptor (SARI), a
regional brine line, is designed to convey 30
million gallons per day (MGD) of non-reclaimable
wastewater from the upper Santa Ana River basin
to the ocean for disposal, after treatment. The
non-reclaimable wastewater consists of desalter
concentrate and industrial wastewater. Domestic
wastewater is also received on a temporary basis.
To date over 73 miles of the SARI line have been
completed. The most recent extension (23 miles in
length), the Temescal Valley Regional Interceptor
(TVRID) line (Reach V) was completed in 2002. The
upstream extension (Reach IV D and IV E) was
completed in 1995 to the City of San Bernardino
Wastewater Treatment Plant. Reach IV A serves
the Chino Basin area and Reach IV B serves the
southwestern portion of the City of Riverside.

The Santa Ana Watershed’s potential for
groundwater banking is substantial, but the
volume of clean water that can be stored may be
hindered by the high salt concentrations and
constituents of concern in the existing
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groundwater. To reverse the pollutant impacts,
water quality clean up technologies are being
utilized to pump and remove the contaminants
from groundwater in order that it may be used for
potable purposes. In the Santa Ana Watershed,
local agencies have taken the lead to preserve and
protect its valuable groundwater resources. Two
desalters have been constructed by SAWPA in the
Arlington and Chino areas and are producing a
total of 14 MGD. The current Chino Desalter is
undergoing expansion, and a second 10 MGD
Chino Desalter will be in operation by 2006. In
addition, the Temescal Desalter, constructed and
operated by the City of Corona, has a capacity of
10 MGD and will be expanding to 15 MGD. There
are numerous additional desalters that will be
installed as part of the SAWPA program. The
Chino Basin Optimum Basin Management Plan
prepared by IEUA and the Chino Basin
Watermaster estimate that the Chino Basin will
need additional desalting and ion exchange
capacities to stop the spread of salt contamination
and assure adequate groundwater yield for the
Chino Basin. Other components relating to the
transport of desalted water, including 22 miles of
pipeline and 10 pumping stations will also need to
be installed to get the treated water to the entities
that can best use it.

I ‘t-?"z;:.-.
Desalters enable the upper Santa Ana Watershed to
utilize treated wastewater.

One of the most challenging problems associated
with maximizing the use of local water resources
in the basin will continue to be addressing water
quality elements that exceed public health or
public acceptance standards, such as a high level
of pathogens. The water quality problems can be

addressed by a variety of strategies including
wellhead treatment, blending, dilution or
flushing, or even by natural processes such as
native or constructed treatment wetlands.
Wellhead treatment can include a variety of
approaches including desalination, anion
exchange, and carbon absorption to name a few.
In many cases, multiple contaminants can be
addressed through a single-treatment strategy.

Constituents of Concern

Total Dissolved Solids

“Dissolved solids” refer to any minerals, salts,
metals, cations or anions dissolved in water. Total
dissolved solids (TDS) comprise inorganic salts
(principally calcium, magnesium, potassium,
sodium, bicarbonates, chlorides and sulfates) and
some small amounts of organic matter that are
dissolved in water. TDS in drinking-water
originate from natural sources, sewage, urban
run-off, industrial wastewater, and chemicals
used in the water treatment process, and the
nature of the piping or hardware used to convey
the water, i.e., the plumbing.

In the Santa Ana River watershed, increases in
groundwater TDS concentrations are a function of
the recharge of saline water originating from
storm flows, urban runoff, imported water, and
incidental recharge. They are also attributed in
part to the legacy of salt contamination from past
agricultural and land uses. The TDS impacts of
agriculture on groundwater usually originate from
fertilizer use on crops, consumptive use, and dairy
waste disposal.

Water quality, as it pertains to higher salinity
supplies, is another significant issue. On average,
about 80 percent of Metropolitan water delivered
to the Watershed comes from the Colorado River,
which has a high salinity content, expressed in
terms of total dissolved solids (TDS). Colorado
River water has an average TDS of 700 mg/1 while
State Project Water averages about 250 mg/l.
Water with a TDS greater than 500 mg/l is
problematic to many of the subtropical crops
grown in the region, as they do not produce well
and irrigation management is more difficult when
irrigated with high TDS water.
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Water quality monitoring is an important aspect
water projects.

Higher TDS source water also poses a special
problem for water recycling facilities because
conventional treatment processes are designed to
remove suspended, but not dissolved, particles.
TDS removal, or demineralization, requires an
advanced treatment process, which can
significantly increase project costs. Residential
use of water typically adds 200 to 300 mg/1 of TDS
to the wastewater stream, and self-regenerating
water softeners can add another 60 to 100 mg/I1.
Infiltration of brackish groundwater into sewer
lines can also cause an increase in TDS. If an area
receives a water supply that has a TDS of more
than 700 mg/l, and residents add 300 mg/l or
more through normal use, the recycling facility
will produce recycled water with a TDS
concentration of 1,000 mg/1 or higher.

In general, TDS over 1,000 mg/l becomes
problematic for industrial reuse customers and
virtually unusable for many crops. This greatly
limits the potential uses and marketability of
recycled water, particularly for agricultural
purposes, because certain crops and nursery
stock cannot be irrigated with high TDS water. A
five-year study by U.C. Cooperative Extension
indicated that if avocados were irrigated with
recycled water from City of Escondido’s Hale
Avenue Resource Recovery Facility, a 40 percent
reduction in yield could be expected compared to
avocados irrigated with the City’s surface supplies.
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Santa Ana River Watershed TIN/TDS Phase 2A Study

Nitrates

Nitrogen is one of the most abundant elements.
About 80 percent of the air we breathe is nitrogen.
It is found in the cells of all living things and is a
major component of proteins. Inorganic nitrogen
may exist in a free state as a gas N2, or as nitrate
NO3-, nitrite NO2-, or ammonia NH3+. Organic
nitrogen is found in proteins and is continually
recycled by plants and animals.

The major routes of entry of nitrogen into bodies
of water are municipal and industrial wastewater,
septic tanks, feed lot discharges, animal wastes
(including birds and fish), discharges from car
exhausts, as well as, from nonpoint sources such
as fertilized cropland, parks, golf courses, lawns,
and gardens. Bacteria in water quickly convert
nitrites [NO2-] to nitrates [NO3-].

Similar to TDS, areas with significant irrigated
land use or dairy waste disposal histories overlie
groundwater with elevated nitrate concentrations.
Wells impacted by nitrates are usually shallow
wells that draw from groundwater that may
receive incidental run-off or have been impacted
from years of fertilizer use for agriculture.
Nitrogen-containing compounds act as nutrients
in streams and rivers. Nitrate reactions [NO3-] in
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fresh water can cause oxygen depletion. Thus,
aquatic organisms depending on the supply of
oxygen in the stream will die.

The Federal water quality standard for nitrate-
nitrogen is set at 10 mg/L. Water containing
nitrate concentrations higher than 10 mg/L must
either be treated or blended with another water
source in order to reduce nitrate levels.

Pathogens

Waterborne pathogens are disease-causing
bacteria, viruses, and protozoans that are
transmitted through untreated or inadequately
treated water. Their consumption can lead to
severe problems of the digestive system, which
can be life-threatening to the very young, very old,
or those with damaged immune systems. In
addition to the human health risks from
pathogens, these organisms can decrease water
clarity, cause unpleasant odors, and consume
dissolved oxygen.

Litter and solid waste provide an environment for
waterborne bacteria and pathogens to survive.

Sources of pathogens which can lead to the
contaminate surface and groundwater sources
include untreated sewage, failing septic overflows,
manure applied as agricultural fertilizer, as well
as, feces from wildlife and pets are permitted to
run-off or seep into coastal marine or fresh water
resources. Pathogen survival depends on many
factors. These factors include: temperature, pH
levels, ultraviolet light, as well as, the persistency
of the pathogen itself.

Arsenic

Arsenic is a naturally occurring element in the
environment. Its presence in groundwater largely
is the result of arsenic-bearing minerals dissolving
naturally over time as certain types of rocks and
soils are weathered. Arsenic is also used
commercially in alloying agents and wood
preservatives. Arsenic in groundwater is largely
the result of minerals dissolving from weathered
rocks and soils.

Arsenic is classified by the USEPA as a known
human carcinogen that contributes to cancers of
the skin, bladder, and lung. It is also suspected of
causing dermal, neurological and cardiovascular
complications, although the new regulation is
based upon arsenic’s carcinogenic effects. In
drinking water arsenic primarily exists in two
inorganic forms, arsenite (As[III]) and arsenate
(As[V]). Both are oxyanions, although As(III) has
no charge at drinking water pHs and As(V) is a
mono- or di-valent anion at drinking water pHs.
Organoarsenic compounds may also be present in
natural waters, but their concentrations are
typically negligible in drinking water sources.

Several types of cancer have been linked to
arsenic in water. In 2001 the U.S. Environmental
Protection Agency lowered the maximum level of
arsenic permitted in drinking water from 50
micrograms per liter (ug/L) to 10 ug/L.

Volatile Organic Compounds (VOC)

TCE and PCE were examples of two widely used
industrial solvents. TCE was commonly used for
metal degreasing and was also used as a food
extractant. PCE is commonly used in the dry-
cleaning industry. About 80 percent of all dry
cleaners used PCE as their primary cleaning agent
(Oak Ridge National Laboratory, 1989). 1,1-
Dichloroethane, 1,1-Dichloroethene, cis-1, 2-
dichloroethene, 1,2-dichloroethane, and vinyl
chloride are degradation byproducts of PCE and
TCE.

Within the Santa Ana Watershed, the RWQCB has
identified several contaminant plumes that are
considered a threat to groundwater supply quality.
A number of these plumes, which have impacted
some of the highest producing well fields in the
watershed, exist within the Bunker Hill
groundwater basin.
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Perchlorate

Perchlorate (ClO4 -) originates as a contaminant in
the environment from the solid salts of ammonium
perchlorate (NH4ClO4), potassium perchlorate
(KClO4), or sodium perchlorate (NaClO4). The
perchlorate salts are quite soluble in water. The
perchlorate anion (ClO4 -) is exceedingly mobile in
soil and groundwater environments. It can persist
for many decades under typical groundwater and
surface water conditions, because of its resistance
to react with other available constituents.

Perchlorate has been detected in over 170
municipal drinking water supply wells throughout
the Santa Ana River Watershed and this number
appears to be growing (SAWPA, November 2004).
In the watershed perchlorate contamination can be
linked directly to past aerospace industry activities,
which used ammonium perchlorate and potassium
perchlorate in the manufacturing and testing of
solid rocket propellants and can possibly be linked
to the manufacturing of pyrotechnics and other
products. Additionally, groundwater sources in the
SAW have been contaminated in the past by the
banking of water imported from the Colorado River
and low levels of perchlorate have been detected in
areas historically dominated by agriculture, leading
to the speculation that chemical fertilizers
imported from Chile in the early 1900’s are a
possible source of contamination.

MTBE

There is statewide concern that groundwater
contamination could occur due to the widespread
use of methyl tertiary butyl ether (MTBE) a gasoline
additive used to improve air quality by reducing
emissions and increase octane ratings. A Lawrence
Livermore National Laboratory (LLNL) report,
released in 1996 reported detections of MTBE in
groundwater at 78 percent of the leaking
underground fuel tank (LUFT) sites in the State.

Many LUFT sites are under passive bioremediation
to address the hydrocarbon release. However,
water utilities are encouraged to manage
groundwater resources with consideration of the
mobility and recalcitrant nature of MTBE.
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Santa Ana River Watershed Area, California
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Regional Perchlorate Investigative Report, Santa
Ana River Watershed.

Pharmaceutical and Personal Care
Pollutants (PPCP)

A United States Geological Survey (USGS) report,
released in June 2002, showed results from the
analysis of water sample tests taken from 30 states for
95 common compounds, considered an emerging
class of contaminants, known as pharmaceutical and
personal care pollutants (PPCP). Study results
mirrored those of similar studies of PPCP in both
Europe and Canada, which showed that these
chemicals persist in the environment, although in
low concentrations. Among these substances are
caffeine, contraceptives, painkillers, insect repellent,
perfumes, and nicotine, as well as, a number of
compounds linked to birth control and hormone
supplements.

Little is known about PPCP potential health and
environmental effects, because their use and
disposal almost entirely unregulated. PPCP
represent the "next big unknown" in
environmental contamination and it is likely that
the EPA will decide over the next few years how to
regulate PPCP.



F. Flood Control
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Santa Ana River storm flows

Many of the Santa Ana’s tributaries are what
Australians would call billabongs and North
Africans and Middle Easterners would call wadis
dryriverbeds that only hold water during the rainy
season. These riverbeds are completely parched
throughout most of the year, but can quickly
become raging torrents. The Santa Ana Basin is an
arid environment and even qualifies as a desert in
some areas. But the Watershed’s close proximity
to both the ocean and the mountains at times
brings heavy rainfall, which are problematic from
a flood control standpoint. Historically, efforts to
deal with flooding in the region focused on
damage control to reduce the threat to properties
of floodwaters. As the area became urbanized,
city planners simply channeled the periodic
deluges into the ocean. Urban Southern
California’s concrete-lined creeks and rivers are a
legacy to this way of thinking. While effective at
preventing flooding, flood control channels that
are concrete-lined are absent of riparian
vegetation and provide little benefit in the way of
groundwater recharge, wildlife habitat, or water
quality improvements. Additionally, these flood
control channels are considered an eyesore and a
potential danger by local homeowners.
Fortunately, 80 percent of the Santa Ana River is
not a concrete channel, which is credited to
forward thinking conservationists in the 1960s
and 1970s. In urbanizing Southern California,
efforts to control flooding must be balanced by
water supply needs, habitat protection, and
human enjoyment of wetland and riparian areas.

g 1

Stormwater Quality Standards Study,
Phase 1 Study Report.

Flood protection agencies, including the U.S.
Army Corps of Engineers and local flood control
districts, are charged with the task of ensuring that
floodwaters do not endanger life and property. Itis
evident that floodwaters can be physically
devastating to homes, farms, and wetlands.
Although wetlands are frequently inundated under
natural conditions, major flooding events can
damage wetlands by causing massive
sedimentation, substrate disturbance, and periods
of inundation that last substantially longer than
many wetlands are capable of withstanding.
Floods in agricultural and industrial regions also
elevate the potential for hazardous discharges into
the Santa Ana River and its tributaries. However,
given the new era of groundwater storage, it is no
longer recognized as advantageous to move
floodwaters through an area as quickly as possible.
Instead, filtering stormwater runoff through
constructed wetlands or native riparian habitat
provides both groundwater recharge possibilities
and habitat opportunities.

Flood control agencies have adopted a more
holistic approach to curbing flooding issues while
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caring for the environment. In fact, flood control
agencies throughout California and North
America are undergoing a paradigm shift with
respect to structural flood control. Although some
areas are still paving their channels, communities
such as Berkeley and Santa Barbara are ripping
out concrete and restoring streams to their natural
flow. The most radical example of this type of
restoration is “daylighting,” which involves the
deliberate exposure of a previously covered river,
creek, or stormwater drainage. The Santa Ana
Watershed has not seen any daylighting to date,
but several excellent restoration opportunities are
in the conceptual stage, including projects in
Chino Creek, the Santiago Creek alluvial fan, and
Lytle Creek. The portion of the Santa Ana River
that is a concrete channel is relatively small when
compared to other Southern California rivers.
However, the channelized portion provides
opportunities for the River to improve both flood
control and its own aesthetic interest, while
providing habitat and recreational benefits to
watershed residents.

Major flood control facilities on the Santa Ana
River include the Prado Dam and the Seven Oaks
Dam. The Prado Dam, located near the
intersection of Orange, Riverside, and San
Bernardino Counties, was constructed in reaction
to the flood of 1938 and completed in 1941. Prado
Dam is a key component for maintaining local
water supplies in Orange County. In the past,
storm flows from the Santa Ana River have been
lost entirely to the ocean because flood control
took precedence over water conservation.
However, a series of agreements among the
Orange County Water District, the U.S. Army Corps
of Engineers, and the U.S. Fish and Wildlife Service
have allowed the District to conserve additional
water behind the dam in a seasonal storage pool.
The Seven Oaks Dam, located upstream of the City
of San Bernardino, was completed in 1999 against
some opposition from environmental groups and
with accolades from the engineering community.
The Dam, constructed in reaction to both the 1938
flood and the later Santa Ana River flood in 1969,
was selected as one of six merit finalists for the
American Society of Civil Engineers 2002
Outstanding Civil Engineering Achievement
Award due to its flood protection capacity. The
Seven Oaks Dam is the largest dam in the country
built strictly for flood control, and will save
Watershed property owners millions of dollars in
flood insurance premiums.
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G. Watershed Demographics and
Growth Pressure Impacts

Growth Pressures

In recent years there has been a shifting of the
demographics and economics of counties that
make up the Santa Ana Watershed. People are
migrating from areas with a high cost-of-living to
areas that have a more affordable cost-of-living;
and in-turn businesses have opened offices in
areas with available land and qualified people to
staff the offices. The economies of the three
counties that comprise the watershed are
intrinsically linked together due to their
proximity; in that there is a large portion of people
who earn their living in one county and reside in
an adjacent county.

The Orange County economy existed in the
shadows of Los Angles and San Diego counties for
many years being a suburban bedroom
commun