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Foreword

The release of California Water Plan Update 2013 (Update
2013) comes as severe drought leaves farms and communities
across much of the state struggling to conserve and manage
water supplies for basic needs. This drought is making news
around the country and the world. Millions of Californians
rank water as a top concern.

In crisis, there is opportunity. Even as we work to anticipate,
mitigate, and document the effects of the current drought, we
also must work with a longer view to build the relationships
and policies that will help California survive the next
inevitable drought — and flood — and safeguard the water
supplies necessary to allow the state to thrive economically
and ecologically.

Since 1957, the California Water Plan has served as the strategic plan for developing and
managing the state’s limited water resources. Update 2013 documents California’s water
management challenges and charts a strategic approach to moving forward, as with past updates,
but it also echoes a call for action.

Update 2013 reflects the clear path Governor Edmund G. Brown Jr. forged with his California
Water Action Plan. Released in January 2014, the five-year plan outlines a set of actions that
together bring reliability, restoration, and resilience to California water resources, even as the
state’s population is expected to grow from 38 million to 50 million by 2049.

Three related themes distinguish Update 2013 from Update 2009. The past five years have

only reinforced the value of integrated water management, and this plan closely examines the
practices and policies that allow water managers to combine flood management, environmental
stewardship, and surface water and groundwater supply actions to deliver multiple benefits across
a region. Fundamental to that integrated approach is better alignment in the management of data,
planning, policy-making, and regulation across local, State, tribal, and federal governments. Put
simply, we need to do a better job of coordinating to achieve our goals.

Finally, Update 2013 features an in-depth discussion of principles and strategies for creating
stable, effective sources of financing for water resources, so that funding is not haphazard or
inconsistent, but instead encourages investment in innovation and infrastructure.

Drought is but one of many challenges facing California water resource managers today. Update
2013 seeks to create a common awareness of our many challenges. All Californians have a stake
and must come together — from a planning and policy-making standpoint — to achieve balanced
and effective solutions.

Mark W. Cowin, Director
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State of California

Edmund G. Brown, Jr., Governor

California Natural Resources Agency

John Laird, Secretary for Natural Resources

Department of Water Resources

Mark W. Cowin, Director
Waiman Yip, Policy Advisor

Chief Deputy Director
Laura King-Moon

Government & Community Liaison Legislative Affairs Office Office of the Chief Counsel
Anecita S. Agustinez Kasey Schimke, Ass’t Dir. Cathy Crothers
Climate Change Public Affairs Office California Water Commission
John Andrew Nancy L. Vogel Susan Sims
International Audits Office Office of Workforce Equality
Jeffrey Ingles Stephanie Varrelman

Deputy Directors

Business Operations California Energy Resources Scheduling Integrated Water Management
Katherine S. Kashiba John Pacheco Gary Bardini
Delta and Statewide Water Management State Water Project

Paul Helliker Carl A. Torgersen
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Prepared under the direction of Paul Massera, Strategic Water Planning Manager,
and the following Integrated Water Management management team

Division of Statewide Integrated Water Management

Kamyar Guivetchi, Manager

Integrated Data and Analysis Rich Juricich, chief
Statewide Infrastructure Investigations Ajay Goyal, chief
Strategic Water Planning Paul Massera, chief
Water Use and Efficiency Diana S. Brooks, chief
Administrative Services Office Debbie Myrum, chief
Project Services Office Matt Nolberg, chief

Division of Integrated Regional Water Management
Paula Landis, Chief

Financial Assistance Branch Tracie Billington, chief
Regional Planning Branch Chris McCready, chief
North Central Region Eric Hong, chief
Northern Region Curtis Anderson, chief
South Central Region Kevin Faulkenberry, chief
Southern Region Mark Stuart, chief

Division of Flood Management
Keith Swanson, Chief

Division of Safety of Dams
David Gutierrez, Chief
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Prepared under the supervision of Lewis Moeller, Project Manager, and the following work team leads

Administrative and
Logistical Support
Chas Grant, Nancy Van Buren

Agricultural and Urban
Water Use

Simon Eching

California Water Management
Progress Reporting
Paul Massera, Megan Fidell

Climate Change
John Andrew, Elissa Lynn

Data and Analytical Tools
Rich Juricich

Ecosystem Planning
Michael Perrone

Facilitation
Lisa Beutler

Finance Planning
Paul Massera

Flood Management
Terri Wegener

Graphic Services
John Carter

Groundwater
Abdul Khan, Dan McManus

Information Technology
Jennifer Kofoid

Land Use
Elizabeth Patterson

Publications
Patricia Cornelius, William O’Daly

Regional Planning
Lew Moeller, Judie Talbot

(Work Team Members listed in Volume 4)

Resource Management Strategies
Megan Fidell, Hoa Ly

SWAN (Statewide Water
Analysis Network)

Rich Juricich

Tribal Engagement
Stephanie Lucero, Emily Alejandrino

Water Plan eNews
Charlie Olivares

Water Quality
Jose Alarcon

Water Supply and Balance
X. Tito Cervantes

Water Sustainability Indicators
Abdul Khan, Fraser Shilling

Water Technology & Science
Jennifer Kofoid

State Agency
Steering Committee

Department of Water Resources
Kamyar Guivetchi (Chair),
Paul Massera

Air Resources Board
Rob Duvall, Dave Edwards

Business Transportation and
Housing Agency (Caltrans)
Pam Korte

California Coastal Commission
Al Wanger

California Emergency
Management Agency (Cal EMA)
Tina Curry, Jami Childress-Byers,
Megan Walton, Juan Perez, Cynthia
Shipley, LeAnn Gilmore

California Energy Commission
Robert Oglesby, Lorraine White

California Environmental
Protection Agency (Cal/EPA)
(Water Boards for Cal/EPA)

California Public Utilities
Commission

Rami Kahlon, Bruce DeBerry,
Albert Schiff
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California Water Commission
Sue Sims, Rachel Ballanti

Delta Stewardship Council
Keith Coolidge, Carl Lischeske,
Jessica Pearson, Mark Bradley

Department of Boating and
Waterways
Steve Watanabe, Karl Rose

Department of Conservation
John Lowrie, Bruce Gwynne

Department of Fish and Wildlife
Gina Ford, Paul Forsberg
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Department of Food and
Agriculture
Sandra Schubert, Nate Dechoretz

Department of Forestry and Fire
Protection (CAL FIRE)
Chris Keithley

Department of Housing and
Community Development
Paul McDougall, Cathy Creswell

Department of Parks and
Recreation

Cheryl Essex, Alexandra Stehl,
Jennifer Ruffolo

Department of Public Health
Leah Walker, Kim Wilhelm

Department of Transportation
(Caltrans)
Horacio Paras

Governor’s Office of Planning
and Research

Scott Morgan, Ben Rubin,

Seth Litchney

Native American Heritage
Commission

Cynthia Gomez, Heather Hostler,
Debbie Pilas-Treadway

Natural Resources Agency
Kurt Malchow, Chris Potter

Ocean Protection Council
Catherine Kuhlman, Mary Small,
Amber Mace

Sierra Nevada Conservancy
Kerri Timmer, Bob Kingman,
Angela Avery

State Lands Commission
Curtis Fossom, Marina Brand,
Chris Huitt

State Water Resources
Control Board

Vicky Whitney, Darrin Polhemus,
Elizabeth Haven, Marianna Aue,
Gita Kapahi

Strategic Growth Council (SGC)
Allison Joe, Mike McCoy,
Heather Fargo

Department of Toxic
Substances Control
Scott Warren, Mike Vivas

Public Advisory
Committee

American Council
of Engineering Companies
David Kennedy

American Planning Association
Al Herson

Association of California
Water Agencies
David Bolland

Butte County Department
of Water and Resource
Conservation

Vickie Newlin

Calaveras Water District
Bob Dean, Bob Stump

California Association
of Realtors

Jennifer Svec,

Alt.: Elizabeth Gavric

California Association of
Resource Conservation Districts
Karen Buhr

California Building Industry
Association
Nick Cammarota, Alt.: Steven Cruz

California Business
Properties Association
Rex Hime

California Chamber
of Commerce
Valerie Nera

California County Planning
Commissioners Association

Ron Sprague, Alts.: Karimah Karah,
Mary Ann Ruiz

California Farm Bureau
Federation

Daniel Merkley, Alts.: Chris
Scheuring, Justin Fredrickson

California Farm Water Coalition
Mike Wade, Alt.: Brandon Souza

California Latino Water Coalition
Mario Santoyo

California State Association
of Counties
Merita Callaway, Alt.: Karen Keene

California Urban Water Agencies
Cindy Paulson, Atl.: Cathy Pieroni

California Urban Water
Conservation Council
Chris Brown

California Water Association
Jack Hawks

California Water Institute —
Fresno
Karl Longley, Alt.: David Zoldoske

California Waterfowl, California
Outdoor Heritage
James Waters

CalTrout
Mark Drew

Carmel Area Wastewater District
Robert Siegfried

County of Santa Cruz,
Environmental Health Service
John Ricker, Alt.: Troy Boone
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Public Advisory Committee
continued

El Dorado County Water Agency
Dave Eggerton

Floodplain Management
Association
lovanka Todt, Alt.: Pal Hegedus

Groundwater Resources
Association
Tim Parker, Alt.: Vicki Kretsinger

Imperial Irrigation District
Anisa Divine, Alt.: Autumn Ashurst

Institute for Ecological Health
John Hopkins

Inyo-Mono IRWM
Mark Drew, Alt.: Holly Alpert

Kern County Water Agency
Robert Gore, Larry Rodriguez

League of California Cities
Jason Rhine, Kyra Ross

League of Women Voters
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Wendy Phillips,

Alt.: Jane Wagner-Tyack

Metropolitan Water District
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Grace Chan, Alt.: Rosa Castro
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John Kingsbury

Parsons Corporation
Ane Deister
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League

Evon Willhoff,

Rebecca Crebbin-Coates,
Alt.: Jonas Minton
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Advocates
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Kathy Mannion,
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Mark Stadler
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Public Works

Mel Lytle,

Alt.: Brandon Nakagawa
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Maria Elena Kennedy

Sonoma County Water Agency
Grant Davis, James Jasperse

Surfrider Foundation
Dan Young, Alt.: Joe Geever

The Nature Conservancy
Susan Tatayon

Tribal Advisory Committee
Oscar Serrano, Donna Begay

Tuolumne-Stanislaus and
Upper Feather River IRWMs
John Mills

The Trust for Public Land
Kathleen Farren,
Alt.: Rico Mastrodonato

Tribal Advisory
Commiittee

Big Sandy Rancheria of
Mono Indians
Miles Baty, Alt.: Elizabeth Kipp

Bishop Paiute Tribe
Monty J. Bengochia,
Alt.: Harry Williams

Blue Lake Rancheria
Michelle Fuller, Alt.: Jacob Pounds
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Buena Vista Rancheria
Me-Wuk Indians of California
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Alt.: Stephen Archer
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Indians
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Stephanie Suess (2014),
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Cloverdale Rancheria
Christina Kazhe,
Alt.: Vickey Macias

Colusa Indian Community
Oscar Serrano

Dry Creek Rancheria Band
of Pomo Indians

Thomas Keegan,

Alt.: Becky Holbein

Habematolel Pomo
of Upper Lake
Paula Britton

Hoopa Valley Tribal Council
Danielle Vigil-Masten,
Alts.: Oscar Billings, Daniel Jordan

Hopland Band of Pomo Indians
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Inter-Tribal Council of California
Lynda Shoshone
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Lone Pine Paiute-Shoshone
Reservation
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Richard Hawkins
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North Fork Rancheria of Mono
Indians of California

Christina McDonald,

Alt.: Christi Hansard

Owens Valley Indian Water
Commission
Monty J. Bengochia

Pit River Tribal Council
Morning Star Gali,
Alt.: Raymond Sloan, Bill George

Potter Valley Tribe
Salvador Rosales

Quartz Valley
Indian Reservation
Kim Mattson, Alt.: Sarah Schaefer

Resighini Rancheria
Rick R. Dowd

Santa Ynez Band of
Chumash Indians
Sam Cohen

Shasta Indian Nation
William Speer, Sr.,
Alt.: Bruce Vidal

Sherwood Valley Rancheria
of Pomo

Daniel Rockey, Sr.,

Alt.: Valerie Stanley

Shingle Springs Rancheria
Darin Ruddy

Susanville Indian Rancheria
Aaron Dixon, Sr.

Table Mountain Rancheria
Dan Casas, Alt.: Angela Karst

Tsi-Akim Maidu Corporation
Jason Ryberg

Tubatulabals of Kern Valley
Rocky Stone,
Alt.: Richard Guerrero

Tuolumne Me-Wuk
Tribal Council
Stephanie Suess
(2011-2013)

Viejas Band of Kumeyaay
Indians

Jenny Rothrauff,

Alt.: Robert Welch

Walker River Paiute Tribe
Jon McMasters

Winnemem Wintu Tribe
Caleen Sisk

Wintu Tribe of
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& Toyon Wintu Center

Kelli Hayward, Alt.: Natalie Ducat
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Marilyn Delgado,
Alt.: Emily Drewek

Yurok Tribe
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Samuel O. Brown
Michelle Chi

Sirirat Chullakorn
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Robert Columbro
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Topic-Based Caucuses

(See complete listing of Topic-Based
Caucus participants in Volume 4.)

Disadvantaged Communities/
Environmental Justice

Maria Elena Kennedy,

Debbie Davis, co-chairs

Finance
David Bolland, Susan Tatayon,
co-chairs

Flood
Al Herson, John Hopkins,
Lovanka Todt, co-chairs

Groundwater
Vicki Kretsinger, Tim Parker,
co-chairs

Land Use
Elizabeth Patterson,
Ben Rubin, co-chairs

Water Quality
Karl Longley, John Ricker,
Dan Young, co-chairs

Water Technology & Science
Karl Longley, Bob Wilkinson,
David Zoldoske, co-chairs

CALIFORNIA WATER PLAN | UPDATE 2013



Contents

Highlights A booklet highlighting information from the California Water Plan

Update 2013 (Update 2013) volumes.

Volume 1, The Strategic Plan

Chapter 1. Planning for Environmental, Economic, and Social Prosperity

Chapter 2. Imperative to Invest in Innovation and Infrastructure

Chapter 3. California Water Today

Chapter 4. Strengthening Government Alignment

Chapter 5. Managing an Uncertain Future

Chapter 6. Integrated Data and Analysis: Informed and Transparent Decision-Making

Chapter 7. Finance Planning Framework

Chapter 8. Roadmap For Action

Volume 2, Regional Reports
North Coast Hydrologic Region

San Francisco Bay Hydrologic Region
Central Coast Hydrologic Region
South Coast Hydrologic Region
Sacramento River Hydrologic Region
Sacramento-San Joaquin Delta
Mountain Counties Area

San Joaquin River Hydrologic Region
Tulare Lake Hydrologic Region

North Lahontan Hydrologic Region
South Lahontan Hydrologic Region

Colorado River Hydrologic Region

CALIFORNIA WATER PLAN | UPDATE 2013

Xi



Volume 1 - The Strategic Plan

Volume 3, Resource Management Strategies

Chapter 1. Introduction

Reduce Water Demand
Chapter 2. Agricultural Water Use Efficiency

Chapter 3. Urban Water Use Efficiency

Improve Flood Management

Chapter 4. Flood Management

Improve Operational Efficiency and Transfers
Chapter 5. Conveyance — Delta

Chapter 6. Conveyance — Regional/Local
Chapter 7. System Reoperation

Chapter 8. Water Transfers

Increase Water Supply

Chapter 9. Conjunctive Management and Groundwater Storage
Chapter 10. Desalination (Brackish and Sea Water)

Chapter 11. Precipitation Enhancement

Chapter 12. Municipal Recycled Water

Chapter 13. Surface Storage — CALFED/State

Chapter 14. Surface Storage — Regional/Local

Improve Water Quality

Chapter 15. Drinking Water Treatment and Distribution
Chapter 16. Groundwater/Aquifer Remediation
Chapter 17. Matching Water Quality to Use

Chapter 18. Pollution Prevention

Chapter 19. Salt and Salinity Management

Chapter 20. Urban Stormwater Runoff Management

Xii CALIFORNIA WATER PLAN | UPDATE 2013



Practice Resource Stewardship

Chapter 21. Agricultural Land Stewardship
Chapter 22. Ecosystem Restoration

Chapter 23. Forest Management

Chapter 24. Land Use Planning and Management
Chapter 25. Recharge Area Protection

Chapter 26. Sediment Management

Chapter 27. Watershed Management

People and Water

Chapter 28. Economic Incentives — Loans, Grants, and Water Pricing

Chapter 29. Outreach and Engagement
Chapter 30. Water and Culture

Chapter 31. Water-Dependent Recreation

Other

Chapter 32. Other Resource Management Strategies

Volume 4, Reference Guide

Volume 5, Technical Guide

CALIFORNIA WATER PLAN | UPDATE 2013

Xxiii



Volume 1 - The Strategic Plan

Acronyms and Abbreviations

°C

°F

AB
ACEEE
ACWA
AFTF
ALS

AMI
ARB
ARRA
ASCE
AWE
AWMP
BDCP
BIA
BLM
BMPs
BTEX
BTH

Cal EMA
CAL FIRE
Cal OES
Cal/EPA
Cal-HR
California State Parks
CALVIN
CalWEC
CalWEP
CASGEM
CAT
CBC
CCP
CCST
CDFA
CDPH
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degrees Celsius

degrees Fahrenheit

Assembly Bill

American Council for an Energy-Efficient Economy
Association of California Water Agencies

Alluvial Fan Task Force

Agricultural Land Stewardship

Advanced Metering Infrastructure

California Air Resources Board

American Recovery and Reinvestment Act of 2009
American Society of Civil Engineers

Alliance for Water Efficiency

agricultural water management plan

Bay Delta Conservation Plan

Bureau of Indian Affairs

U.S. Bureau of Land Management

best management practices

benzene, toluene, ethyl benzene, and xylene
California Business Transportation and Housing Agency
California Emergency Management Agency
California Department of Forestry and Fire Protection
California Governor’s Office of Emergency Services
California Environmental Protection Agency
California Department of Human Resources
California Department of Parks and Recreation
California Value Integrated Network Model
California Water and Energy Coalition

California Water and Energy Program

California Statewide Groundwater Elevation Monitoring
Climate Action Team

California Biodiversity Council

Center for Collaborative Policy

California Council for Science and Technology
California Department of Food and Agriculture

California Department of Public Health



Acronyms and Abbreviations continued

CEC
CEDEN
CEQA
CERCLA

CFD
cll
CIMIS
CLCA
CNRA
COGs
COPA
CORP
CPUC
CRB
CSLC
CTP
cuwcce
CVFPB
CVFPP
CVP
CVPM
CwWcC
CWEMF
CWH
CWP
CWSIF
DAC
DBCP
DBW
Delta
DFW
DOC
DOD
DOI

California Energy Commission
California Environmental Data Exchange Network
California Environmental Quality Act

Comprehensive Environmental Response,
Compensation, & Liability Act

Community Facility District

Commercial, Institutional, and Industrial

California Irrigation Management Information System
California Land Conservation Act

California Natural Resources Agency

Regional Councils of Governments

California Ocean Protection Act

California Outdoor Recreation Plan

California Public Utilities Commission

Colorado River Board of California

California State Lands Commission

California Transportation Plan

California Urban Water Conservation Council
Central Valley Flood Protection Board

Central Valley Flood Protection Plan

Central Valley Project

Central Valley Project Model

California Water Code

California Water and Environmental Modeling Forum
Council for Watershed Health

California Water Plan

California Water Sustainability Indicators Framework
disadvantaged community

agricultural soil fumigant 1,2-dibromo-3-chloropropane
California Division of Boating and Waterways
Sacramento-San Joaquin Delta

California Department of Fish and Wildlife

California Department of Conservation

Department of Defense

U.S. Department of the Interior
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Xvi

Acronyms and Abbreviations continued

DPC
DPR
DRMS
DRMS 2009
DSC
DSS
DST
DTSC
DWR
EFT
EGPR
EIR/EIS

EJ

EM
EOCs
EPA
EPRI
ERP
EWMPs
FAN
FCSSR
FEMA
FERC
Framework
FRAP
FRPA
FY
GAC
GGERP
GHG
GIS

GO
GPCD
GRACE
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Delta Protection Commission

California Department of Pesticide Regulation
Delta Risk Management Strategy

Delta Risk Management Strategy Phase |
Delta Stewardship Council

Decision Support System

Decision Support Tool

Department of Toxic Substances Control
California Department of Water Resources
environmental flow target

Environmental Goals and Policy Report

environmental impact report/
environmental impact statement

environmental justice

emergency management

emerging organic contaminants

U.S. Environmental Protection Agency
Electric Power Research Institute
Ecosystem Restoration Program
efficient water management practices
Water Plan Federal Agency Network
Flood Control System Status Report
Federal Emergency Management Agency
Federal Energy Regulatory Commission
Finance Planning Framework

Fire and Resource Assessment Program
Fish Restoration Program Agreement
fiscal year

granular activated carbon

Greenhouse Gas Emissions Reduction Plan
greenhouse gas

geographic information system

General Obligation (bond)

gallons per capita per day

Gravity Recovery and Climate Experiment



Acronyms and Abbreviations continued

GWMP

ICWT

IFR

IHS

IPCC

IRWM

IRWM Strategic Plan

ISI forecasting
IWM
IWRIS
IX

KSA
LEED
LID
LPA
maf
MCL
mgd
MPa
MTBE
MWh/af
NAHC
NASA
NAWCA
NEPA
NGO
NMFS
NOAA
NPS
NRC
NRCS

NRDC
NWIS

groundwater management plan

International Center for Water Technology
instream flow requirement

Indian Health Services

Intergovernmental Panel on Climate Change
integrated regional water management

Strategic Plan for the Future of Integrated Regional
Water Management in California

interannual climate forecasting

integrated water management

Integrated Water Resources Information System
ion exchange

knowledge, skills, and abilities

Leadership in Energy & Environmental Design
low-impact development

local primacy agency

million acre-feet

maximum contaminant level

million gallons per day

megapascal

methyl tertiary butyl ether

million watt-hours per acre-foot

Native American Heritage Commission

National Aeronautics and Space Administration
North American Wetlands Conservation Act of 1989
National Environmental Policy Act
nongovermental organization

National Marine Fisheries Service

National Oceanic and Atmospheric Administration
National Park Service

National Research Council

U.S. Department of Agriculture, Natural Resources
Conservation Service

Natural Resources Defense Council

National Water Information System
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Acronyms and Abbreviations continued

Nwal
O&M
OPC
OPR
OowOow2.0
OWTS
P3s

PGI
PIER
POE
POU
PPCPs
PRC
psig
RAP
RCD
RCRA
RDM
RMS
RWQCB
SAWPA
SB

SCG
SCS
SEMS
SHMP
SHMP 2010

SIWRO
SLR
SMP

SMUD
SNC
SPFC
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National Water Quality Initiative

operations and maintenance

Ocean Protection Council

California Governor’s Office of Planning and Research
One Water One Watershed 2.0

onsite wastewater treatment systems
public-private partnerships

plant growth index

Public Interest Energy Research Program
point-of-entry

point-of-use

pharmaceuticals and personal care products
Public Resources Code

pounds per square inch gauge

Regional Acceptance Process

Resource Conservation District

Resource Conservation and Recovery Act
Robust Decision-Making

resource management strategy

regional water quality control board

Santa Ana Watershed Project Authority
Senate Bill

Strategic Growth Council

Sustainable Communities Strategy
Standardized Emergency Management System
State Multi-Hazard Mitigation Plan

Enhanced State of California Multi-Hazard
Mitigation Plan

Secretary’s Indian Water Rights Office
sea level rise

Suisun Marsh Habitat Management, Preservation, and
Restoration Plan

Sacramento Municipal Utility District
Sierra Nevada Conservancy

State Plan of Flood Control



Acronyms and Abbreviations continued

STORET

SVP
SWAMP
SWAN

SWP
SWRCB

taf

TMDL

UC Davis
Update 2005
Update 2009
Update 2013
USACE
USBR

USDA Forest Service

USDARD
USDA
USFWS
USGS
UWMP

Water PIE
WaterSMART

WDR
WEAP
WERF
WETCAT
WGA
wQP
WRDA
WRI
WRIMS

WST Notice
WSWC

U.S. Environmental Protection Agency, STOrage and
RETrieval Data Warehouse

Shared Vision Planning

Surface Water Ambient Monitoring Program
Statewide Water Analysis Network

State Water Project

State Water Resources Control Board
thousand acre-feet

total maximum daily load

University of California, Davis

California Water Plan Update 2005

California Water Plan Update 2009

California Water Plan Update 2013

U.S. Army Corps of Engineers

U.S. Bureau of Reclamation

U.S. Department of Agriculture Forest Service
Rural Development (U.S. Department of Agriculture)
U.S. Department of Agriculture

U.S. Fish and Wildlife Service

U.S. Geological Survey

urban water management plan

Water Planning Information Exchange

Sustain and Manage America’s Resources
for Tomorrow

waste discharge requirement

Water Evaluation and Planning

Water Environment Research Foundation
Water-Energy Team of the Climate Action Team
Western Governors’ Association

Water Quality Portal

Water Resources Development Act

Water Resources Institute

Water Resource Integrated Modeling System
(formerly known as CALSIM)

Interim Well Stimulation Treatment Notice

Western States Water Council

CALIFORNIA WATER PLAN | UPDATE 2013

Xix



Volume 1 - The Strategic Plan

Metric Conversion Factors

To Convert
to Metric
Unit
Multiply
Multiply Customary
Quantity To Convert from Metric Unit To Customary Unit Metric Unit By Unit By
Length millimeters (mm) inches (in) 0.03937 254
centimeters (cm) for snow inches (in) 0.3937 2.54
depth
feet (ft) 3.2808 0.3048
meters (m)
miles (mi) 0.62139 1.6093
kilometers (km)
Area square millimeters (mm?2) square inches (in?) 0.00155 645.16
square meters (m?) square feet (ft2) 10.764 0.092903
hectares (ha) acres (ac) 2.4710 0.40469
square kilometers (km?) square miles (mi?) 0.3861 2.590
Volume liters (L) gallons (gal) 0.26417 3.7854
megaliters (ML) million gallons (10) 0.26417 3.7854
cubic meters (m®) cubic feet (ft%) 35.315 0.028317
cubic meters (m®) cubic yards (yd®) 1.308 0.76455
cubic dekameters (dam?®) acre-feet (af) 0.8107 1.2335
Flow cubic meters per second (m®/s) cubic feet per second (ft®/s) 3553115 0.028317
liters per minute (L/mn) gallons per minute (gal/mn) 0.26417 3.7854
liters per day (L/day) gallons per day (gal/day) 0.26417 3.7854
megaliters per day (ML/day) million gallons per day (mgd) 0.26417 3.7854
cubic dekameters per day acre-feet per day (af/day) 0.8107 1.2335
(dam?®/day)
Mass kilograms (kg) pounds (lbs) 2.2046 0.45359
megagrams (Mg) tons (short, 2,000 Ib.) 1.1023 0.90718
Velocity meters per second (m/s) feet per second (ft/s) 3.2808 0.3048
Power kilowatts (kW) horsepower (hp) 1.3405 0.746
Pressure kilopascals (kPa) pounds per square inch (psi) 0.14505 6.8948
kilopascals (kPa) feet head of water 0.32456 2.989
Specific liters per minute per meter gallons per minute per foot 0.08052 12.419
capacity drawdown drawdown
Concentration milligrams per liter (mg/L) parts per million (ppm) 1.0 1.0
Electric microsiemens per centimeter micromhos per centimeter 1.0 1.0
conductivity (uS/cm) (umhos/cm)
Temperature degrees Celsius (°C) degrees Fahrenheit (°F) (1.8X°C)+32 0.56(°F-32)



