CALIFORNIA

WATER PLAN

Resource Management Strategies






State of California
Natural Resources Agency
Department of Water Resources

CALIFORNIA

WATER:

PDATE 2013

PLAN

Bulletin 160-13

VOLUME
Resource Management Strategies

Edmund G. Brown Jr.
Governor
State of California

John Laird
Secretary for Natural Resources
Natural Resources Agency

Mark Cowin
Director
Department of Water Resources



Volume 3 - Resource Management Strategies

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

i CALIFORNIA WATER PLAN | UPDATE 2013



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

CALIFORNIA WATER PLAN | UPDATE 2013 iii



Volume 3 - Resource Management Strategies

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

iv CALIFORNIA WATER PLAN | UPDATE 2013

(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



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



Volume 3 - Resource Management Strategies

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

vi 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

vii



Volume 3 - Resource Management Strategies

Acronyms and Abbreviations

°C

Ho/L
20x2020 Plan
AB 32

ACWA
ACWD
af
aflyr.
AFRP
AGR
AMI
APG
APS
ARB
ARRA
ASC
AWMC
AWMP
AP
AWS
AWUF
AWWA
BAER
BARDP
BCDC

BDCP
BLM
BMOs
BMPs
BOF
C2VSIM

CALCC
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degrees Celsius
micrograms per liter
20x2020 Water Conservation Plan

Assembly Bill 32, California Global Warming Solutions
Act

Association of California Water Agencies
Alameda County Water District

acre-feet

acre-feet per year

Anadromous Fish Restoration Program
agricultural production

advanced metering infrastructure
Climate Change Adaptation Policy Guide
Alternative Planning Strategy

California Air Resources Board
American Recovery and Reinvestment Act of 2009
agricultural stakeholders committee
Agricultural Water Management Council
agricultural water management plan
Assessment Program

automatic water softeners

agronomic water use fraction

American Water Works Association
Burned Area Emergency Response

Bay Area Regional Desalination Project

San Francisco Bay Conservation and Development
Commission

Bay Delta Conservation Plan

U.S. Bureau of Land Management
basin management objectives
best management practices
California State Board of Forestry

California Central Valley Groundwater-Surface Water
Model

California Landscape Conservation Cooperative



Acronyms and Abbreviations continued

Cal BOATING

Cal EMA

Cal/EPA

CAL FIRE

CALLCC

CAL POLY
CALAFCO
Commissions CALFED
Cal/EPA

CALGreen

California State Parks
CalWARN

Network CAMAL

California’s Flood Future

CalWARN

CalWEC
CalWEP
CAMAL Net
CASGEM
CASQA
CAWSI
CBSC
ccc
CCLU-IN

CCR
CCUF
CCwD
CDFA
CDPH
CEAP

CEC
CEQA

California Department of Boating and Waterways
California Emergency Management Agency
California Environmental Protection Agency
California Department of Forestry and Fire Protection
Landscape Conservation Cooperative

California Polytechnic State University, San Luis Obispo
California Association of Local Agency Formation
CALFED Bay-Delta Program

California Environmental Protection Agency
California Green Building Code

California Department of Parks and Recreation
California Water/Wastewater Agency Response
NetCalifornia Mutual Aid Laboratory Network

California’s Flood Future Report: Recommendations in
Managing the State’s Flood Risk (2013)

California Water/Wastewater Agency Response
Network

California Water and Energy Coalition

California Water and Energy Program

California Mutual Aid Laboratory Network

California Statewide Groundwater Elevation Monitoring
California Association of Storm Water Quality Agencies
California Agricultural Water Stewardship Initiative
California Building Standards Commission

California Coastal Commission

Climate Change, Land Use, and Infrastructure Working
Group

California Code of Regulations

crop consumptive use fraction

Contra Costa Water District

California Department of Food and Agriculture
California Department of Public Health

Natural Resources Conservation Service Conservation
Effectiveness

California Energy Commission

California Environmental Quality Act
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Acronyms and Abbreviations continued

CERC
CESA
CFR
CFS
ClI Task Force
CIMIS
CLCA
cl
Cco2
CO2e
COG
CPUC
CRAE

CRWQMP
CSBC
CSMW
cuwcc
cve
CVFPP
CVHM
CcVIv
CVP
CVPIA
CV-SALTS

CVWD

CWA

CwcC

CWP

CWS

CWSRF

DAC

DBP

Delta Reform Act
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Crisis and Emergency Risk Communication
California Endangered Species Act

Code of Federal Regulations

cubic feet per second

Commercial, Industrial, and Institutional Task Force
California Irrigation Management Information System
California Landscape Contractors Association
Commercial, Institutional, and Industrial

carbon dioxide

carbon dioxide equivalent

Regional Councils of Government

California Public Utilities Commission

California Roundtable on Agriculture and the
Environment

California Rangeland Water Quality Management Plan
California Building Standards Commission
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California Urban Water Conservation Council
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Central Valley Flood Protection Plan
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Central Valley Joint Venture

Central Valley Project

Central Valley Project Improvement Act

Central Valley Salinity Alternatives for Long-Term
Sustainability

Coachella Valley Water District
Clean Water Act

California Water Code

California Water Plan

community water systems

Clean Water State Revolving Fund
disadvantaged community
disinfection by-products

Sacramento-San Joaquin Delta Reform Act of 2009



Acronyms and Abbreviations continued

Delta
Desal RMS
DF
DFW
DHCCP
DLRP
DMM
DNAPL
DOC
DU
DWR
DWSAP
DWSRF
EAD
EBMUD
EC

ED
EDR
EGPR
EIR
EIR/EIS

EIS
EPA
EQUIP

ERG
ESA

ET
ETAF
ETo
EWA
EWMPs
EWQSK
FEMA

Sacramento-San Joaquin Delta

Desalination Resource Management Strategy
delivery fraction

California Department of Fish and Wildlife

Delta Habitat Conservation and Conveyance Program
Division of Land Resource Protection

demand management measure

dense non-aqueous phase liquid

California Department of Conservation

distribution uniformity

California Department of Water Resources
Drinking Water Source Assessment and Protection
Drinking Water State Revolving Fund

expected annual damage

East Bay Municipal Utility District

electrical conductivity

electrodialysis

electrodialysis reversal

Environmental Goals and Policy Report
environmental impact report

environmental impact report/environmental impact
statement

environmental impact statement

U.S. Environmental Protection Agency
Natural Resources Conservation Service Environmental
Quality

Expense Reimbursement Grant Program
Endangered Species Act
evapotranspiration

evapotranspiration adjustment factor
reference evapotranspiration
environmental water account

efficient water management practices
Emergency Water Quality Sample Kit

Federal Emergency Management Agency
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Xii

Acronyms and Abbreviations continued

EWQSK
FESSRO

FO
FPR
FRPA
FRWP
GAF
GAMA

GDA
GHG
GIS
GPCD
GPF
GPM
GPS
HAAS5
HCD
HCP
HET
HFI
HMP
HSEEP
IACC
IAP2
IDSP
IE
IFDM
IID
IPCC
IRWM
IRWMP
IWA
IRWM
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Emergency Water Quality Sample Kit

FloodSAFE Environmental Stewardship and Statewide
Resources Office

forward osmosis

forest practice rules

Fish Restoration Program Agreement
Freeport Regional Water Project
Grassland Area Farmers

Groundwater Ambient Monitoring and Assessment
Program

grassland drainage area

greenhouse gas

geographic information system

gallons per capita per day

gallons per flush

gallons per minute

global positioning system

haloacetic acids

Department of Housing and Community Development
habitat conservation plan

high-efficiency toilet

Healthy Forest Initiative

Cal EMA Hazard Mitigation Program
Homeland Security Exercise and Evaluation Program
Interagency Coordinating Committee
International Association of Public Participation
In-Delta Storage Project

impingement and entrainment

integrated on-farm drainage management
Imperial Irrigation District

Intergovernmental Panel on Climate Change
integrated regional water management
integrated regional water management plan
International Water Association

integrated regional water management
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WM
IWRIS
kW

kWh
kWh/af
LACFCD
LADWP
LAFCD
LAFCO
LEED
LEED-ND
LGA
LHMP
LID
LNAPL
LRMP
LRN
LTMS

LVE
maf
maf/yr.
MAGPI
MCL
MCY
MED
mg/L
mgd
MHI
MM
MMWD
MOU
MP
MPO
MPRSA

integrated water management

Integrated Water Resources Information System
kilowatt

kilowatt hour

kilowatt hour per acre-foot

Los Angeles County Flood Control District
Los Angeles Department of Water and Power
Los Angeles County Flood Control District
Local Agency Formation Commission
Leadership in Energy & Environmental Design
LEED for Neighborhood Development

local groundwater assistance

local hazard mitigation plan

low-impact development

light, non-aqueous phase liquids

land and resource management plan
Laboratory Response Network

Long-Term Management Strategy for the Placement of
Dredged Strategy

Los Vaqueros Reservoir Expansion
million acre-feet

million acre-feet per year

Merced Area Groundwater Planning Initiative
maximum contaminant level

million cubic yards

Multi Effect Distillation

milligrams per liter

million gallons per day

median household income
management measures

Marin Municipal Water District
memorandum of understanding
management practice

Metropolitan Planning Organization

Marine Protection, Research, and Sanctuaries Act
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MSF Multi-Stage Flash evaporation

MTBE methyl tertiary butyl ether

MUN drinking water

MW megawatt

MWD Metropolitan Water District of Southern California

MWELO Model Water Efficient Landscape Ordinance

NAHC Native American Heritage Commission

MWh megawatt hour

NCAR National Center for Atmospheric Research

NCCP Natural Community Conservation Plan

NCWA Northern California Water Association

NEPA National Environmental Policy Act

NFIP FEMA National Flood Insurance Program

NFP National Fire Plan

NHPA National Historic Preservation Act

NL notification level

NMFS National Marine Fisheries Service

NOAA National Oceanic and Atmospheric Administration

NODOS North-of-the-Delta Offstream Storage

NOI notice of intent

NPDES National Pollutant Discharge Elimination System

NPS National Park Service

NRC National Research Council

NRCS Natural Resource Conservation Service

NTNC non-transient non-community water systems

O&M operations and maintenance

NTNC non-transient non-community (water system)

NWIS National Water Information System

NWQMC National Water Quality Monitoring Council

OHV off-highway vehicle

OMRR&R operation, maintenance, repair, rehabilitation, and
replacement

OPR Governor’s Office of Planning and Research

OWTS on-site wastewater treatment systems

PAW productivity of applied water

PCB polychlorinated biphenyls PCE perchloroethylene
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PG&E
PHG
PIER
PL
PM&E
POE

Porter-Cologne Act

Poseidon
POTW
POU
PPCP
PPL
ppm

ppt

PRC
PRO
PRV
PSP
PSU
PWS
QSA
RAP
RCD
RDI
RHNA
RMS
RO
ROD
RRA
RSM
RTP
RTPA
RWMG
RWQCB
SARI
RwWQCB

Pacific Gas and Electric Company

public health goal

Public Interest Energy Research Program
projection level

protection, mitigation, and enhancement
point-of-entry

Porter-Cologne Water Quality Control Act
Poseidon Water

publicly owned treatment works
point-of-use

pharmaceuticals and personal care products
Project Priority List

parts per million

parts per thousand

Public Resources Code

industrial processing

pressure regulating valve

proposal solicitation packages

practical salinity units

public water systems

Quantification Settlement Agreement
Regional Acceptance Process

Resource Conservation District

regulated deficit irrigation

regional housing needs assessment
resource management strategy

reverse osmosis

Record of Decision

Reclamation Reform Act of 1982

regional sediment management

regional transportation plan

Regional Transportation Planning Authorities
Regional Water Management Group
regional water quality control board
Santa Ana River Interceptor

regional water quality control board
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XVi

SARI
SAWPA
SB X7-7
SB
SCADA
SCS
SCWA
SDWA
SDWSRF
SEMS
SFPUC
SGC
SJRIP
SLC
SLWRI
SMP
SMUD
SMURRF
SOM
SRS
STORET

Suisun Marsh MPRP

SWAMP
SWP
SWRCB
taf
taffyr.
TCE
TDS
TEK
TEW
TEWG
THP
TLDD
TMDL
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Santa Ana Regional Interceptor

Santa Ana Watershed Project Authority

Water Conservation Act of 2009

Senate Bill

supervisory control and data acquisition systems
Sustainable Communities Strategies
Sacramento County Water Authority

California Safe Drinking Water Act

Safe Drinking Water State Revolving Fund
Standardized Emergency Management System
San Francisco Public Utilities Commission
Strategic Growth Council

San Joaquin River Water Quality Improvement Project
California State Lands Commission

Shasta Lake Water Resources Investigation
California Coastal Sediment Management Plan
Sacramento Municipal Utility District

Santa Monica Urban Runoff Recycling Facility
soil organic matter

System Reoperation Study

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

Suisun Marsh Habitat Management, Preservation, and
Restoration Plan

Surface Water Ambient Monitoring Program
State Water Project

State Water Resources Control Board
thousand acre-feet

thousand acre-feet per year
trichloroethylene

total dissolved solids

Traditional (or Tribal) Ecological Knowledge
Global Terrorism Early Warning Groups
Local Terrorism Early Warning Groups
timber harvesting plan

Tulare Lake Drainage District

total maximum daily load



TNC

TTHM
TWUF
UCCE
ULFT
Update 2009
Update 2013
USACE
USBR
USDA
USBR

usc

USDA Forest Service
USFWS
USGS
USJRSBI
UsT

uv

UWMP
VAW

VMT

VOC

VSAT

Water Bank
WDR

WET
WHEAT
WISE
WMCP
WMF

WISE

WQP

WST Notice
Yuba Accord

transient non-community (water system)

trihalomethanes

total water use fraction

University of California Cooperative Extension
ultra low-flow toilet

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

U.S. Bureau of Reclamation

United States Code

U.S. Department of Agriculture Forest Service
U.S. Fish and Wildlife Service

U.S. Geological Survey

Upper San Joaquin River Basin Storage Investigation
underground storage tank

ultraviolet

urban water management plan

value of applied water

vehicle miles traveled

volatile organic compound

Vulnerability Self-Assessment Tool

2009 Drought Water Bank

waste discharge requirements

Waste Extraction Test

Water Health and Economic Analysis Tool
Water Infrastructure Security Enhancement
Water Management Certification Program
water management fraction

Water Infrastructure Security Enhancement
Water Quality Portal

Well Stimulation Treatment Notice

Lower Yuba River Accord
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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?) square inches (in?) 0.00155 645.16
square meters (m?) square feet (ft?) 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) 35.315 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 (Ibs) 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)
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Sutter County, Weir No. 2. Improvement to Weir
No. 2, located approximately 27 miles upstream

of the confluence of the Sacramento and Feather
rivers, is an integral part of restoration of the Butte
Creek System.
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Chapter 1. Introduction

This volume of California Water Plan Update 2013 (Update 2013) presents a comprehensive and
diverse set of 30 resource management strategies (RMSs) that can help meet the water-related
resource management needs of each region and the state. In Volume 1, Chapter 2 describes the
importance of regional planning and presents general considerations for preparing integrated
regional water management (IRWM) plans and integrated flood management plans that are
sustainable and suitable for each region’s unique character. Chapter 5 of Volume 1 emphasizes
the need for decision-makers, water and resource managers, and land use planners to consider
uncertainty, risk, and sustainability in planning for California’s water future. The Regional
Reports (Volume 2) discuss how the 12 regions of California are selecting, combining, and
implementing RMSs. The 30 RMSs described in this volume can be combined in various ways to
meet the water management goals and objectives of the California Water Plan.

The RMS narratives are written by subject matter experts from the State agencies that sit on the
Water Plan Steering Committee, with considerable input from other experts and stakeholders.
The RMSs have been vetted in public workshops and during several rounds of public comment.

Update 2013 has undertaken additional analyses on the costs and results of doing packages of
RMSs in the Central Valley under different growth and climate scenarios. These analyses of
RMS packages provide policy-makers and resource managers more quantitative information on
the performance of various strategies, interactions between strategies, tradeoffs, and potential
groupings of strategies. Update 2013 considers several different future scenarios that can be used
by planners to test the performance of alternative strategy mixes.

Resource Management Strategies

An RMS is a technique, program, or policy that helps local agencies and governments manage
their water and related resources. For example, urban water-use efficiency is a strategy to reduce
urban water use. A pricing policy or incentive for customers to reduce water use also is a strategy,
as described in the Economic Incentives RMS. New water storage to improve water supply,
reliability, and quality is another strategy. Three new RMS chapters have been added for Update
2013 — “Outreach and Engagement” (Chapter 29), “Sediment Management” (Chapter 26),

and “Water and Culture” (Chapter 30) — and are listed with the other strategies in Table 1-1,
“Resource Management Strategies.” The 30 strategies are organized alphabetically under eight
categories in the table, which describe their primary objective and emphasis while recognizing
interdependencies among many of the strategies. A category and narrative is included in this
volume for Chapter 32, “Other Resource Management Strategies,” which describes six subsidiary
or emerging strategies. Additionally, Navigation was identified as another RMS, but because of
limited time and resources for Update 2013, adding a related narrative will be considered for
California Water Plan Update 2018.

The RMSs can be considered as tools in a toolkit. Just as the mix of tools in any given kit
depend on the job to be accomplished, the combination of strategies will vary from region to
region, depending on climate, projected growth, existing water system, environmental and social
conditions, and regional goals. At the local level, it is important that the proposed strategies
complement the operation of existing water systems. Some strategies may have little value in
certain regions. For example, because of geology, the opportunity for groundwater development

Chapter 1 - Introduction
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Table 1-1 Resource Management Strategies and Management Objectives

Reduce Water Demand Improve Water Quality
Agricultural Water Use Efficiency Drinking Water Treatment & Distribution
Urban Water Use Efficiency Groundwater / Aquifer Remediation
Improve Operational Efficiency & Matching Quality to Use
Transfers
Conveyance — Delta Pollution Prevention
Conveyance — Regional / Local Salt & Salinity Management
System Reoperation Urban Stormwater Runoff Management

Water Transfers Practice Resource Stewardship

Increase Water Supply Agricultural Land Stewardship

Conjunctive Management & Groundwater Ecosystem Restoration
Desalination — Brackish & Seawater Forest Management
Precipitation Enhancement Land Use Planning & Management
Recycled Municipal Water Recharge Areas Protection
Surface Storage — CALFED Sediment Management*®
Surface Storage — Regional/Local Watershed Management

Improve Flood Management | People & Water
Flood Management Economic Incentives

(Loans, Grants, & Water Pricing)

Other Strategies Outreach and Engagement*

Crop idling, dew vaporization, fog Water and Culture*
collection, irrigated land retirement, rainfed ]
agriculture, and waterbag transport Water-Dependent Recreation
Note:

* New resource management strategies for California Water Plan Update 2013

in the Sierra Nevada is not nearly as significant as in the Sacramento Valley. Other strategies
may have little value in particular conditions. For example, precipitation enhancement may not
be effective during droughts. Water managers at different geographical scales will have different
perspectives on the assortment and cost-effectiveness of RMSs for meeting the needs and
priorities of the locality or region, or statewide.

Planning a Diversified Portfolio

The new and continuing challenges of California’s diverse and extreme conditions require local
agencies to use new and different methods of managing water. Growing population, urban
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development patterns, global crop markets, changing regulations, and evolving public attitudes
and values are a few of the conditions that water managers must navigate. Integrated water
management (IWM) relies on a diversified portfolio of water strategies to achieve multiple and
sustainable uses and benefits while balancing the risks of an uncertain future. Adapting to and
mitigating climate change impacts have become increasingly important factors in selecting and
implementing a package of RMSs.

RMSs are the tools that local agencies and governments should consider as they prepare their
IRWM plans (see also Volume 2, Regional Reports). The intent is to prepare plans that are
diversified and resilient; satisfy regional and state needs; meet multiple economic, environmental,
and societal objectives; include public input; address environmental justice; mitigate impacts;
protect public trust assets; and are affordable. Additional actions for planning and implementation
can be found in Volume 1, Chapter 8, “Roadmap For Action.”

Organization of Resource Management Strategy
Chapters

Although the chapters were written by different experts, the narrative for each strategy is
organized similarly. Each includes the following elements and sections:

= Short definition of the strategy.

= The current use of the strategy in California, including an overview of what is happening
today and background on the strategy. In addition, the strategy narratives recognize the
relationship of water, energy, and other resources; consider climate change scenarios; and, as
appropriate, articulate related resource policies, programs, and legislation.

= “Potential Benefits,” which includes a discussion on how strategy implementation will benefit
water supply; drought preparedness; flood management; water quality; energy; environmental/
resource stewardship; and other water management objectives, regionally and statewide, by
2030. Since the application of these strategies can vary widely among regions, as described in
Volume 2, the strategy descriptions are from a broader, statewide perspective. More detailed
information on some of the strategies is also presented in Volume 4, Reference Guide.

= “Potential Costs,” which includes estimates of implementation costs statewide by 2030 and
unit cost information, when available. In most cases, costs are highly dependent on where
they are incurred and can only be estimated broadly in these brief narratives.

= “Major Implementation Issues,” which discusses the tradeoffs, challenges, and considerations
associated with implementing each strategy. For instance, ocean water desalination involves
issues related to water intake and brine disposal. Each RMS discusses mitigation for and
adaptation to climate change.

= “Recommendations,” which discusses how the strategy could be implemented more
effectively and efficiently over the next 30 to 40 years to address the implementation
issues and promote additional implementation. Many of the recommendations are for State
government to provide technical support to help regional groups make better decisions on
the use of the strategies. The individual strategy narratives generally do not include specific
recommendations for funding of individual strategies, though that discussion has been
incorporated into Volume 1, Chapter 7, “Finance Planning Framework.”

= (Cited and additional references, including Web sites where some of the source materials can
be found. In other cases, the sources involve documented personal communications.

Chapter 1 - Introduction
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Although the RMSs are presented individually, they can complement each other or accomplish
different goals. For instance, water from a recycling project could contribute to ecosystem
restoration and groundwater recharge, while water use efficiency might reduce the opportunity
for recycling and reuse. In some cases, implementation of an RMS may conflict with other
resource management goals. Some of the strategies may reduce energy demand, while others may
increase energy demand.

Strategy Summary Table

Table 1-2 provides a summary of the potential benefits and costs for the 30 RMSs in Volume 3,
as well as several essential innovation actions and support activities, organized in the following
way:

= Left column shows the RMSs that are available to help regions achieve various water
management objectives.

= Center columns show potential strategy benefits that can be achieved by implementing
a particular strategy. The table shows icons where the RMS narratives indicate that the
strategies could have direct and significant benefits for water management objectives. Note
that most RMSs can help achieve multiple benefits.

= Right column shows cumulative implementation-cost information in billions of dollars to
achieve the indicated benefits or perform a support activity by 2030. Note that descriptions
for each cost estimate are contained in the strategy narratives; the assumptions vary per
strategy. The financing of RMS implementation is discussed in Volume 1, Chapter 7, “Finance
Planning Framework.”

Benefit dots in the center columns can be viewed either horizontally for a given RMS or
vertically for a given water management objective.

While most of the RMSs have multiple potential benefits, any individual site-specific project or
program within an RMS may contribute only one, or perhaps a few, of the benefits. For example,
it is unlikely that the agricultural lands stewardship practices on a single farm will contribute

to all the potential benefits (as indicated in Table 1-2). In aggregate, however, the combined
agricultural lands stewardship practices on many farms can contribute to all of the water
management objectives, as shown in Table 1-2.

As part of the strategy narratives, the subject matter experts have indicated when strategies can
provide significant water supply benefits, which may include water supply increases and water
demand reductions. For eight strategies, an estimated range of potential additional statewide
water benefits by 2030 is quantified. Water supply benefits and estimates are shown as dots and
ranges in the second column of Table 1-2. The table shows that considerable capacity exists

to benefit water supply among the eight strategies. In some cases, the values represent a local

or regional benefit and may not provide statewide benefits. In addition, implementing some
strategies, such as water-dependent recreation or ecosystem restoration, may increase total water
demands. The water benefits of many strategies were not quantified because the potential for
additional water supply is either incidental (small) or has not yet been estimated statewide. Also,
some strategies do not produce water supply benefits.

Table 1-3 includes unit cost information for selected RMSs. Generally, the unit cost information
is based on surveys of local projects.
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Table 1-2 Resource Management Strategy Summary

Potential Strategy Benefits®

Accumulated Cost by 2030

Reduce Groundwater
($ Billion)?

(million acre-feet/
Overdraft

Higher Operational

Flexibility &

Efficienc
More Recreational

Reduce Drought
Improve Water
Energy Benefits
Opportunities

Quality
Environmental

Benefits

>
o
=1
» &
S o
55
=m

Reduce Flood
Improve Food
Public Safety
& Emergency
Response

Security

Reduce Water Demand

Agricultural
Water Use o 0.1-1.0° O (0] (0] o 0.3-0.5
Efficiency

Urban Water
Use Efficiency

O 1.2-3.1 (@) (@) o (0] (0] 25-6.0

Improve Operational Efficiency & Transfers

Conveyance —

o N/A o o o o o o o o o) 12-17.2
Delta
CESEES = o N/A O o o o o o o N/A
Regional / Local
SEE o N/A o o o o o o o) o) N/A
Reoperation
Water Transfers [e) N/A 0] 0 (0] [e) N/A

Increase Water Supply

Conjunctive
Management & O 0.5-2.0 (0] (0] (0] (@) O O O N/A
Groundwater

Desalination —
Brackish Water (e} 0.3-04 (0] (0] (0] (@) 20-3.0
& Seawater

Precipitation

Enhancement 0o 03-04 9] 0.1-0.2

Recycled

Municipal Water © 1.8-23 0 o o 6.0-9.0

Surface Storage
— CALFED

Surface Storage
— Regional / (0] N/A O O o (0] (0] (0] (0] o N/A
Local

(0] 0.1-11 O (6] (0] o (6] o 0.7-9.2

Improve Flood Management

Flood

O N/A (0] (0] O O O O 32-100
Management
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Potential Strategy Benefits®

Accumulated Cost by 2030

($ Billion)?

b
@
g
1S
=
]
c
S
e)
P
©)
)
5]
S
S
9]
o

frd
(]
e
©
=
(5]
>
o

(million acre-feet/
Higher Operational

Flexibility &

Efficienc
More Recreational

Reduce Drought
Improve Water
Energy Benefits
Opportunities

Quality
Environmental

Water Supply
Benefits

Benefits
Reduce Flood

o]
o
o
e
o
>
o
S
[}
S

>
=
3]
e
©
2 »
=| o
S| =
| o
o| >
n| o

>
o
S o
(7))
o2
QE-’O
a
)
w g
o3 X

Improve Water Quality

Drinking Water
Treatment & (0] N/A (0] (0] 445
Distribution

Groundwater
/ Aquifer o N/A (0] O 20.0
Remediation

Matching Quality
to Use

Pollution
Prevention

Salt & Salinity
Management

Urban
Stormwater
Runoff
Management

o N/A (0] (0] (0] (0] >10.0

Practice Resource Stewardship

Agricultural Land

A o N/A o o O o o o o o 5.3
ST o N/A O O O o o o o o o) N/A
Restoration

s o 0.1-0.5¢ o o O O O O o o 0.3-08
Management

Land Use

Planning & o N/A o o O o o o o o N/A
Management

REETEE AT o N/A o o o o o o N/A
Protection

SCHME o N/A o o o o o N/A
Management

AR o N/A O O O O O O o o o 05-36
Management

People & Water

Economic

Incentives o N/A o o o N/A

(Loans, Grants &
Water Pricing)
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Potential Strategy Benefits®

Accumulated Cost by 2030

Reduce Groundwater
($ Billion)?

(million acre-feet/
Higher Operational
Overdraft

Flexibility &

Efficienc
More Recreational

Reduce Drought
Improve Water
Energy Benefits
Opportunities

Quality
Environmental

Water Supply
Benefits

Benefits
Reduce Flood
Improve Food
Security
Public Safety
& Emergency

Response

Outreach and

. o (0] (0] (0] o (¢} N/A
Engagement
Water & Culture (o) (o) N/A
Water-
Dependent O O O N/A
Recreation
Other — subsidiary or emerging
Various strategies Objectives vary by strategy N/A

Innovation Actions and Essential Support Activities®

Improve governance & decision-making (regionally focused) N/A
Improve planning processes & public engagement N/A
Strengthen government agency alignment (plans, policies, & regulations) N/A
Advance information technology (data & analytical tools) N/A
Advance water technology & science (research & development) N/A
Notes:

N/A = unavailable

" Actual resource management strategy (RMS) benefits will depend on how strategies are implemented. The water supply
benefits are not additive. Although presented individually, the RMSs are alternatives that can complement each other or
compete for limited system capacity, funding, water supplies, or other components necessary for implementation. Assumptions,
methods, data, and local conditions vary per strategy.

2 Additional cost information is found in the RMS narratives and Volume 5, Technical Guide. Unit cost information for select
RMSs is found in Table 1-3 of Volume 3.

3 Value is Net Water to account for water reuse among agricultural water users.

4 Numbers are for meadow restoration only.

5 Innovation actions are essential for successfully integrating packages of the RMSs, and their effective and efficient
implementation. The cost of innovation actions is noticeably small as compared with the cost of implementing the RMSs and

their associated grey and green infrastructure (see Chapters 2 and 7 of Volume 1 for more on investing in innovation and
infrastructure).
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Table 1-3 Range of Strategy Unit Costs

Unit Cost Information for Selected California Water Plan Update 2013
Resource Management Strategies

Range of Costs

Resource Management Strategy (Dollars/Acre-Feet)
Agricultural Water Use Efficiency $85-$675

Brackish Groundwater Desalination $500-$900

Meadow Restoration $100-$250

Ocean Desalination $1,000-$2,500
Municipal Recycled Water $300-$1,300

Surface Storage $300-$1,100

Urban Water Use Efficiency $223-$522
Wastewater Desalination $500-$2,000

The information and data in Table 1-3 and the Volume 3 strategy narratives should be treated as
preliminary indicators of the scale and type of statewide potential benefits and associated costs.
In most cases, assumptions and methodologies are unique to given strategies, and neither benefits
nor costs are additive among different strategies. The costs, benefits, and impacts of actually
implementing these strategies in project-specific locations could vary significantly, depending on
local objectives and project-level complexities. Project-level considerations include the extent

of the management strategies already incorporated into the existing system; proposed locations
of new strategies, operations, mitigation, and system integration; and the presence of cultural or
environmental resources. Therefore, local and regional water management efforts should develop
their own estimate of costs and potential benefits, as well as other trade-offs associated with the
application of any particular strategy or package of strategies.
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Hanford, CA. Mark Tos uses a tablet computer
to monitor and control water levels on his farm in
November 2012.
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Chapter 2. Agricultural Water
Use Efficiency

The agricultural water use efficiency strategy describes the use and application of scientific
processes to control agricultural water delivery and use to achieve a beneficial outcome. It
includes an estimation of net water savings or increased production resulting from implementing
efficiency measures as expressed by the ratio of output to input, resulting benefits, and strategies
to achieve efficiency and benefits.

Water conservation is defined by California Water Code (CWC) Section 10817 as “the efficient
management of water resources for beneficial uses, preventing waste, or accomplishing additional
benefits with the same amount of water.” Improvements in agricultural water use efficiency are
expressed as yield improvements for a given unit amount of water, and can be estimated over
individual fields or entire regions. The net water savings is the reduction in the amount of water
applied that becomes available for other purposes, while maintaining or improving crop yield and
agricultural productivity. Net water savings (see Box 2-1) recognizes:

1. Uptake and transpiration of water for crop water use.

2. The role, benefits, and quantity of applied water that is recoverable and reusable in the
agricultural setting.

3. The quantity of irrecoverable applied water that flows to salt sinks, such as the ocean
and inaccessible or degraded saline aquifers, or that evaporates to the atmosphere and is
unavailable for reuse.

Agricultural water use efficiency can be expressed as fractions that are the ratio of outputs from
an agricultural system to inputs to that agricultural system in volumes or depths of water. A ratio
of selected outputs (crop evapotranspiration [ET], crop agronomic use, and environmental water
use) to inputs (applied water) can be used to quantify the efficiency of water use. This concept
is discussed further in the section “Methodology for Quantification of Efficiency of Agricultural
Water Use,” below.”

While inputs (rainfall and irrigation water) can readily be estimated and measured respectively,
determining the amount of water required by the crop is a more complex undertaking. Crop
water requirements during various growth stages have been modeled for most common crops.
The models, however, assume an absence of typical real-world problems that are difficult to take
into account such as diseases, insect infestations, and lack of uniform soils. As a result, models
typically overestimate actual crop water requirements. Nevertheless, when used correctly, these
models have provided valuable information in the past for better decision-making by farmers
and irrigation districts. Recent approaches to estimating crop water requirements employ satellite
imagery, often in conjunction with local weather stations, to estimate crop transpiration on a
30x30-meter grid of cells. The finer the grid, the better the accounting for the spatial non-
uniformity of crop water use. Spatial non-uniformity of crop ET can be the result of many
factors such as spatial variability of soil hydraulic characteristics, variability of field conditions,
irrigation system non-uniformity, wheel traffic compaction, variability in farmers’ cultural
practices (e.g., pesticide and fertilizer applications), and varying effects of different populations
of insects, nematodes, and denitrifying bacteria.
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Box 2-1 Net Water Savings and Applied Water Reduction

In California agriculture, water is seldom used only once. Applied water is often reused multiple
times on the same farm or in the same region. Reuse of agricultural recoverable flows is a
prominent characteristic of California agriculture. Water may be used only one time in the salt
sink areas. Therefore, in agriculture it is necessary to focus on the net water savings and not on
applied water reductions. Net water savings can be achieved by reducing irrecoverable flows
going to salt sinks. Reduction of applied water that results in reduction of recoverable flows often
does not save water. Nevertheless, reduction of applied water may have other benefits such as
improvements in water quality, flow and timing, and energy conservation. Much of recoverable
flows in California go to wetlands and managed wetlands and provide the only source of water
for sustainability of such wetlands. Reuse of applied water is the main reason why the quantity
of saved water in the agricultural setting is much smaller than in the urban setting. In the urban
setting, applied water is used only once and any reduction of applied water will result in water
savings.

Agricultural water use efficiency aims at providing increased productivity and may result in water
savings. Other co-benefits may include water quality improvements, environmental benefits,
improved flow and timing, and often increased energy efficiency. While pursuing efficiency in
agricultural water use, it is important not to isolate farming and the agricultural operations from
their environment. With a holistic view, agricultural water use efficiency efforts must go beyond
the simplistic irrigation efficiency approach to embrace a management approach that addresses
the co-benefits of water use in agriculture. Such approach aims at ensuring a sustainable food
production while protecting and restoring the natural and human environments. Being more
efficient in some circumstances may mean greater costs and more energy use. Thus, third party
impacts should be fully considered before mandating any significant water conservation or
efficiency measures.

Agricultural water use efficiency does not necessarily mean a reduction in the amount of water
used to grow crops. Often, increased water use efficiency — along with other management
practices — allow for an increase in crop yield without increasing the amount of irrigation
water. For the same amount of water used, an increase in crop yield translates into increased
water productivity. In addition to advances in irrigation technology and improvements in
water management, crop yield and water productivity can also be enhanced through fertilizer
technology, crop selection, and scientific advancement in the domain of genetically modified
(GMO) crop breeding.

The strategy to achieve improved agricultural water use efficiency primarily includes
improvements in technology and management of water at different scales — on farms, at the
irrigation district level, and at the regional scale. The strategy enlists an array of factors, such as
labor, crop market conditions, demographics, education, changes in government policies, funding
availability, environmental stresses, desire to increase yield, grower awareness and practices,
energy, water supply development, water delivery systems, legal issues, economics, and land use
ISSUes.

A list of best management practices (other than irrigation technology and management of water)

that contribute to agricultural water use efficiency is included in Chapter 21, “Agricultural
Land Stewardship.” Chapter 21 includes a discussion of the costs and benefits of efficiency

2-6 CALIFORNIA WATER PLAN | UPDATE 2013



Chapter 2 - Agricultural Water Use Efficiency

improvements in on-farm irrigation equipment, crop and farm water management, and water
supply management and distribution systems.

Agricultural Water Use Efficiency Efforts in California

Agriculture is an important element of California’s economy. According to a 2012 report of the
California Department of Food and Agriculture, the state’s 81,700 farms and ranches received a
record $37.5 billion for their output in 2010, 1 percent more than the previous record achieved

in 2008. California remained the No. 1 state in cash farm receipts in 2010, with its $37.5 billion
in revenue representing 11.9 percent of the U.S. total. The state accounted for 16 percent of
national receipts for crops and 7 percent of the U.S. revenue for livestock and livestock products.
California’s agricultural abundance includes more than 400 commodities. The state produces
nearly half of the fruits, nuts, and vegetables grown in the United States. California’s agricultural
international exports broke a record in 2010, with $14.7 billion in value. It is estimated that every
$1 billion in agricultural exports supports 8,400 jobs (U.S. Senate Committee on Agriculture,
Nutrition, and Forestry 2012). The California Department of Water Resources (DWR) estimated
that 2010 irrigated acreage was 8.13 million acres. The irrigated acreage changes from year to
year. Agricultural water application varies significantly by year, depending on drought conditions.
In a typical year, agriculture will irrigate about 9.6 million acres with 34 million acre-feet (maf)
of water, or about one-third of the available surface water supplies (California Department of
Water Resources Agricultural Water Use 2012a).

Many California growers and water suppliers implement state-of-the-art design, delivery, and
management practices to increase production efficiency and conserve water. As a result, they
continue to make great strides in increasing the economic value and efficiency of their water
use. Among the indicators of agricultural water-use efficiency improvement is the real inflation-
adjusted gross revenue for California agriculture increased to about 88 percent between 1967 and
2010, from $19.9 billion to $37.5 billion (both, year 2010 dollars). During that period, the total
water applied to crops in California was reduced by 20 percent, from 31.2 maf to 24.9 maf. As a
result, the “economic efficiency” of agricultural water use in California has more than doubled
in the same period, from $638 per acre-foot (af) (year 2010 dollars) in 1967 to $1,506 per af in
2010, where most of the increase has occurred since 2000 (California Department of Food and
Agriculture 2012).

It is important, however, to note that the economic output of California agriculture, expressed
either as crop yield or the dollar value of produced crops, is a function of many variables. These
include water quality, soil fertility, fertilizer applications, insect infestation, plant diseases,
cultural practices, management, crop selection, and crop variety, as well as many other physical,
biological, and socioeconomic factors (such as crop market, trade and market conditions, and
weather conditions). Given the complex factors affecting agricultural productivity, any economic
output indicator can only be used as an overall gauge of the efficiency and competitiveness of
California’s agriculture and its agribusiness establishment in general and can by no means be
linked exclusively to water use efficiency.

The Agricultural Water Suppliers Efficient Water Management Practices Act of 1990
(Assembly Bill [AB] 3616, CWC Sections 10900-10904) and the federal Central Valley Project
Improvement Act (CVPIA) of 1992 established guidance for improving agricultural water use
efficiency. Per AB 3616, the Agricultural Water Management Council (AWMC) was formed
through a memorandum of understanding (MOU) in 1996. Since its establishment and prior
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to its dissolution in 2013, the AWMC had enlisted close to 80 agricultural water suppliers and
four environmental organizations to improve agricultural water use efficiency through the
implementation of efficient water management practices. The AWMC worked in a voluntary and
cooperative manner with agricultural water suppliers, environmental interest groups, government
agencies, and other agricultural interest groups to establish a consistent endorsement process for
agricultural water suppliers to demonstrate how they are managing water efficiently. Through a
review and endorsement procedure, the AWMC helped with water suppliers’ water management
planning and the implementation of cost-effective, efficient water management practices and also
tracked them. The signatory agricultural water suppliers voluntarily committed to implementing
locally cost-effective management practices and submitted agricultural water management plans
to the AWMC.

As part of a comprehensive package of water legislation in the 2009-2010 legislative session,

the Agricultural Water Management Planning Act (AWMP Act), Part 2.8 of Senate Bill (SB)
X7-7 requires agricultural water suppliers who provide water to 10,000 or more irrigated acres

to develop and adopt a water management plan with specified components, and implement
cost-effective efficient water management practices (EWMPs). However, any agricultural water
supplier that provides water to less than 25,000 irrigated acres is exempt from implementing the
bill’s requirement unless sufficient funding has been provided to that water supplier to implement
its provisions.

The bill also requires:

1. Agricultural water suppliers to submit their water management plan to DWR.

2. Agricultural water suppliers, on or before July 31, 2012, to implement EWMPs including
the following critical EWMPs: 1) Measure the volume of water delivered to customers with
sufficient accuracy to comply with provisions of the bill, and 2) Adopt a pricing structure for
water customers based on at least in part on quantity of water delivered (see Box 2-2).

3. Agricultural water suppliers to use a standardized form to report which EWMPs have
been implemented and are planned to be implemented, an estimate of water use efficiency
improvements that have occurred since the last report, and an estimate of water use
efficiency improvements estimated to occur five and 10 years in the future. If an agricultural
water supplier determines that an EWMP is not locally cost-effective or technically feasible,
the supplier shall submit information documenting that determination.

4. DWR, in consultation with the State Water Resources Control Board (SWRCB), the
California Bay-Delta Authority or its successor agency, the California Department of Public
Health, and the Public Utilities Commission, to develop a single standardized water use
reporting form to meet the water use information needs of each agency.

5. DWR, in consultation with the SWRCB, to submit to the Legislature a report on the
agricultural EWMPs that have been implemented, are planned to be implemented, and an
assessment of the manner in which the implementation of those EWMPs has affected and
will affect agricultural operations, including estimated water use efficiency improvements.

6. DWR to make available all submitted water management plans on the DWR Web site.

7. DWR, in consultation with the AWMC, academic experts, and other stakeholders, to develop
a methodology for quantifying the efficiency of agricultural water use. Alternatives to be
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Box 2-2 Agricultural Efficient Water Management Practices (EWMPs)*

The Agricultural Efficient Water Management Practices (EWMPs) per SB X7-7 include:
Critical EWMPs

» Measure the volume of water delivered to customers with sufficient accuracy to comply with
subdivision (a) of California Water Code Section 531.10 and to implement EWMP #2.

» Adopt a pricing structure for water customers based at least in part on quantity delivered.

Other EWMPs

» Facilitate alternative land use for lands with exceptionally high-water duties or whose
irrigation contributes to significant problems including drainage.

» Facilitate use of available recycled water that otherwise would not be used beneficially, meet
all health and safety criteria, and do not harm crops or soils.

» Facilitate the financing of capital improvements for on-farm irrigation systems.
» Implement an incentive pricing structure that promotes one or more of the following goals:

o More efficient water use at the farm level.

[}

Conjunctive use of groundwater.

o Appropriate increase of groundwater recharge.

[}

Reduction in problem drainage.

o Improved management of environmental resources.

[}

Effective management of all water sources throughout the year by adjusting seasonal
pricing structures based on current conditions.

» Expand line or pipe distribution systems, and construct regulatory reservoirs to increase
distribution system flexibility and capacity, decrease maintenance, and reduce seepage.

* Increase flexibility in water ordering by, and delivery to, water customers within operational
limits.

» Construct and operate supplier spill and tailwater recovery systems.

* Increase planned conjunctive use of surface water and groundwater within the supplier
service area.

» Automate canal control structures.
« Facilitate or promote customer pump testing and evaluation.

» Designate a water conservation coordinator who will develop and implement the water
management plan and prepare progress reports.

» Provide for the availability of water management services to water users. These services may
include, but are not limited to, all of the following:

o On-farm irrigation and drainage system evaluations.

[}

Normal year and real-time irrigation scheduling and crop evapotranspiration information.

o Surface water, groundwater, and drainage water quantity and quality data.

[}

Agricultural water management educational programs and materials for farmers, staff, and
the public.

 Evaluate the policies of agencies that provide the supplier with water to identify the potential
for institutional changes to allow more flexible water deliveries and storage.

» Evaluate and improve the efficiencies of the supplier’'s pumps.

(*) These EWMPs may be updated by DWR as per SB X7-7, California Water Code
Section10608.48(h).
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assessed, shall include, but not be limited to, determination of efficiency levels based on crop
types or irrigation system distribution uniformity.

The SB X7-7 requirements do not apply to an agricultural water supplier that is a party to the
Quantification Settlement Agreement which allows the state to implement water conservation
and transfer programs from the Colorado River, as defined in subdivision (a) of Section 1 of
Chapter 617 of the Statutes of 2002, during the period within which the Quantification Settlement
Agreement remains in effect (San Diego County Water Authority 2003). After the expiration of
the Quantification Settlement Agreement, to the extent conservation water projects implemented
as part of the Quantification Settlement Agreement remain in effect, the conserved water created
as part of those projects shall be credited against the obligations of the agricultural water supplier
pursuant to SB X7-7.

Box 2-3 lists SB X7-7 mandates related to agricultural water use efficiency and identifies DWR
as the lead agency.

Agricultural Water Measurement

Lack of data, mainly farm-gate irrigation water delivery data, has been an obstacle for assessing
irrigation efficiencies and planning further improvement. The State lacks comprehensive
statewide data on cropped areas under various irrigation methods, applied water, crop water
use, irrigation efficiency, water savings, and the cost of irrigation improvements per unit of
saved water. Collection, management, and dissemination of water use data to growers, water
suppliers, and water resource planners are necessary for furthering water use efficiency. An
identified concern by some members of the California Water Plan Advisory Committee is a lack
of statewide guidance to assist regions and water suppliers to collect the data needed for future
Water Plan updates in a usable format.

The 2003 Independent Panel on the Appropriate Measurement of Agricultural Water Use
convened by California Bay-Delta Authority made specific recommendations for measuring
water supplier diversions, net groundwater use, crop water consumption, and aggregate farm
gate deliveries (Independent Panel on the Appropriate Measurement of Agricultural Water Use
2003). In addition, the panel recommended increasing efforts to measure water quality, return
flows, and streamflow. As a result, AB 1404, Water Measurement Information, was signed into
law in 2007, requiring agricultural water suppliers to submit water use measurement reports to
DWR. Agricultural water suppliers providing 2,000 or more acre-feet of surface water annually
for agricultural uses or serving 2,000 or more acres of agricultural lands are required to submit a
report annually that includes aggregated farm-gate delivery data on a monthly or bimonthly basis.
Farm-gate delivery data is the volume of water delivered from the supplier’s distribution system
to its customers, measured at the point where the water is delivered.

The passage of the SB X7-7 in 2009 required certain agricultural water suppliers (those
providing water to 10,000 or more acres of irrigated land) to measure the water they deliver to
their customers. This legislation also required DWR to adopt a regulation that sets criteria and
accuracy standards for farm-gate measurement and reporting. This regulation provides a range
of water measurement options that would allow agricultural water suppliers to implement the
aforementioned critical EWMPs (measurement and volumetric pricing) and comply with the
reporting of aggregate farm-gate water deliveries. All agricultural water suppliers serving more
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Box 2-3 SB X7-7 Agricultural Water Use Efficiency DWR Mandates*

A1. Quantification of Efficiency of Agricultural Water Use (Section 10608.64).

The California Department of Water Resources (DWR), in consultation with the Agricultural
Water Management Council (AWMC), stakeholders, and academics, shall develop and report
to the Legislature on a proposed methodology for quantifying the efficiency of agricultural water
use. The report is to include an implementation plan, estimated implementation costs and types
of data to support the methodology. Alternatives shall include determination of efficiency levels
based on crop type or irrigation system distribution uniformity.

A2. Agricultural Water Measurement Regulations (Section 10608.48(i)(1)).

DWR will adopt a regulation providing a range of options for water measurements that
agricultural water suppliers may use to measure volume of water delivered to customers with
sufficient accuracy to comply with the farm-gate delivery measurement requirement (531.10) and
to implement pricing structure.

A3. Update Ag Efficient Water Management Practices (EWMPs) Section 10608.48(h)).
DWR may update the EWMPs in consultation with AWMC, US Bureau of Reclamation and
SWRCB. EWMPs shall be adopted or revised only after public hearings.

A4. Ag EWMP Report to Legislature (Section 10608.48(g)).

DWR shall submit a report to the Legislature on agricultural EWMPs that have been and are
planned to be implemented and an assessment of the manner in which the implementation of
EWMP has affected and will affect agricultural operations an estimate of water use efficiency
improvements. Subsequent reports will be prepared in 2016 and 2021.

A5. Ag Water Mgmt Plan Report to Legislature (Sections 10845(a) through (c)).

DWR shall prepare and submit to the Legislature a report summarizing the status of the
submitted plans, their outstanding elements, effectiveness of promoting efficient ag practices
and recommendations relating to proposed EWMP changes, as appropriate. The report will
subsequently be submitted in years ending in six and one.

A6. AWMP Guidebook (Section 10608.50(a)(1))-

DWR, in consultation with the State Water Resources Control Board (SWRCB), may revise the
requirements for AWMPs. An AWMP Guidebook will be developed to address legislative and
procedural issues for submittal of AWMPs to DWR.

A7. Revise Ag Funding Criteria (Section 10608.56(b)).
DWR will develop grant/loan criteria to make agricultural water suppliers ineligible for state
funding unless they comply with the specific provisions of 10608.56.

B1. Standardized Water Use Reporting (Sections 10608.52(a) and (b)).

DWR, in consultation with California Bay Delta Authority, California Department of Health,
California Public Utilities Commission, and SWRCB, shall develop a single standardized water
use reporting form to meet the water use information needs of each agency. The form will be
used by urban water suppliers to report on their progress in meeting their targets (10608.40)
on an individual or regional basis at a minimum and by agricultural water suppliers to report
compliance with implementation of EWMPs.

B2. Promote Regional Water Management (Section 10608.50(a)).
DWR, in consultation with the board, shall promote implementation of regional water resources
management practices through increased incentives and removal of barriers.

B3. Statewide Targets for Regional Practices (Section 10608.50(b)).

DWR shall propose new statewide targets or review and update existing statewide targets for
regional water resources management practices including but not limited to recycled water,
brackish groundwater desalination and infiltration and direct use of urban stormwater runoff.
Updated targets should be included in the California Water Plan.

(*) B1-B3 are agricultural as well as urban projects.
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than 2,000 acres or providing 2,000
acre-feet are subject to AB 1404,

but only certain large agricultural
water suppliers, those serving more
than 25,000 acres or 10,000 acres if
funding is provided and outside the
Quantification Settlement Agreement
(QSA), are also subject to SB X7-7.
Suppliers subject to AB 1404 must
measure using Best Professional
Practices; suppliers subject to SB X7-7
must use the criteria and accuracy
standards in Agricultural Water
Measurement regulation (Title 23,
Division 2 of the California Code of
Regulations, Chapter 5.1, Sections 597,
597.1,597.2,597.3, and 597.4) (See
Figure 2-1, which shows AB 1404 vs.
SB X7-7 applicability.)

Subsequently, DWR convened an
agricultural stakeholders committee
(ASC) and a stakeholders’ sub-
committee focusing on water
measurement. Based on input from the
ASC, stakeholders, and the general
public, DWR adopted an emergency
agricultural water measurement

Figure 2-1 AB 1404 vs. SB X7-7

Relationship of Applicability of Agricultural Water

Measurement Provisions

Irrigated A
Acreage*

25,000 acres |

Comply
only if
Funding
Provided
10,000 acres | -
2,000 acres |- e -
(or 2,000 AF (AB 1404) (SB X7-7)

annual delivery)

0 acres

Measure and Measure and report

report aggregated aggregated
farm-gate water farm-gate water
delivery data using delivery data

best professional
practices

according to the
agricultural water
measurement
regulation

*Acres that receive only recycled water are excluded
from SB X7-7 thresholds.

regulation that went into effect in July 2011. DWR followed-up and developed a regulation
through the rulemaking process. On July 2012, the Office of Administrative Law approved the
Agricultural Water Measurement Regulation. The Regulation adds Sections 597 to 597.4 of the
California Code of Regulations (CCR) Title 23, Division 2, Chapter 5.1. The process leading

to the development and adoption of this regulation benefitted from the participation and input

of various stakeholders, academic experts, and the general public. The process included several
meetings of the ASC and its water measurement sub-committee, two public hearings, two
listening sessions, a 45-day public comment period, and an additional six 15-day public comment

periods.

Agricultural Water Management Planning

SB X7-7 Part 2.8 (AWMP Act) requires agricultural water suppliers that meet certain criteria
must prepare an Agricultural Water Management Plan (AWMP). This act provided a list of
required elements that must be included in the AWMP (see Box 2-4). CWC Section 10820 (a)

states, “An agricultural water supplier shall prepare and adopt an agricultural water management

plan in the manner set forth in this chapter on or before December 31, 2012, and shall update that
plan on December 31, 2015, and on or before December 31 every five years thereafter.” SB X7-7
defines an “Agricultural Water Supplier” as “a water supplier, either publicly or privately owned,

providing water to 10,000 or more irrigated acres, excluding recycled water.” “Agricultural
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Box 2-4 Required Elements of an Agricultural Water Management Plan (AWMP)*

SB X7-7 (2009), California Water Code Section 10826, lists the required elements of an AWMP
as follows:

1. Describe the agricultural water supplier and the service area, including all of the following:

A. Size of the service area.

B. Location of the service area and its water management facilities.
C. Terrain and soils.

D. Climate.

E. Operating rules and regulations.

F. Water delivery measurements or calculations.

G. Water rate schedules and billing.

H. Water shortage allocation policies.

2. Describe the quantity and quality of water resources of the agricultural water supplier,
including all of the following:

A. Surface water supply.

B. Groundwater supply.

C. Other water supplies.

D. Source water quality monitoring practices.

E. Water uses within the agricultural water supplier’s service area, including all of the
following:

i. Agricultural.

ii. Environmental.

ii. Recreational.

iv. Municipal and industrial.
v. Groundwater recharge.

vi. Transfers and exchanges.
vii. Other water uses.

F. Drainage from the water supplier’s service area.
G. Water accounting, including all of the following:

i. Quantifying the water supplier’s water supplies.
ii. Tabulating water uses.
ii. Overall water budget.

H. Water supply reliability.

3. Include an analysis, based on available information, of the effect of climate change on
future water supplies.

4. Describe previous water management activities.

5. Include in the plan the water use efficiency information required pursuant to CWC Section
10608.48.

(*) Additional elements may be required to be included in the AWMP to document compliance
with the Agricultural Water Measurement Regulation (California Code of Regulations Title 23,
Division 2, Chapter 5.1, Sections 597-597.4).

water supplier” includes a supplier or contractor for water, regardless of the basis of right that
distributes or sells water for ultimate resale to customers” (CWC Section 10608.12).
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CWC Section 10842 requires an agricultural water supplier to implement its adopted plan in
accordance with the schedule set forth in the plan, as determined by the governing body of the
agricultural water supplier. An agricultural water supplier is also required to submit a copy of its
plan and amendments or changes to the plan to the following:

1. California Department of Water Resources.

2. Any city, county, or city and county in which the agricultural water supplier provides water
supplies.

3. Any groundwater management entity in which jurisdiction the agricultural water supplier
extracts or provides water supplies.

4. Any urban water supplier in which jurisdiction the agricultural water supplier provides water
supplies.

5. Any city or county library in which jurisdiction the agricultural water supplier provides
water supplies.

6. The California State Library.

7. Any local agency formation commission serving a county in which the agricultural water
supplier provides water supplies.

Agricultural water suppliers providing water to equal or greater than 25,000 irrigated acres (and
water supplier providing 10,000 to 25,000 acres if adequate funding is available), excluding
recycled water are also affected by the AWMP Act. Agricultural water suppliers that submit water
management plans in compliance with the U.S. Bureau of Reclamation (USBR) Central Valley
Project Improvement Act (CVPIA) or the Reclamation Reform Act of 1982 (RRA) requirements
may be able to submit those plans or modify those plans with additional information to satisfy SB
X7-7T AWMP Act (CWC Section 10827).

CWC Section 10608.50(a)(1) mandated DWR, in consultation with the SWRCB, to promote
implementing regional water resources management practices through increased incentives and
removing barriers, consistent with state and federal law. Among the potential tasks enumerated by
the Legislation are the revisions to the requirements for urban and agricultural water management
plans. As a result, and to assist agricultural water suppliers in complying with the requirements
of the AWMP Act, DWR developed an Agricultural Water Management Planning Guidebook in
2012. The guidebook is meant to help agricultural water suppliers better understand the

SB X7-7 requirements and assist them in developing their AWMPs. The guidebook also provides
information on how agricultural water suppliers may meet the requirements of the Agricultural
Water Measurement Regulation and associated compliance documentation, as well as aggregated
farm-gate delivery reporting format. The guidebook is available at http://www.water.ca.gov/
wateruseefficiency/sb7/docs/AgWaterManagementPlanGuidebook-FINAL.pdf.

When applicable, an AWMP shall also include in addition to the required elements as specified
by CWC Section 10820 (a), other elements such as documentation to show compliance with the
Agricultural Water Measurement Regulation (CCR Title 23, Division 2, Chapter 5.1, Sections
597-597.4). The Agricultural Water Measurement Regulation requires specific documentation to
demonstrate compliance. For example, if water cannot be measured at the farm-gate or delivery
point, agricultural water suppliers that provide water to 25,000 irrigated acres or more must
include certain agricultural water measurement documentation in their AWMP in accordance
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with Agricultural Water Measurement Regulation (CCR Section 597.4(e)). Additionally, if an
existing water measurement device is not compliant with the regulation and cannot be modified
to be compliant, the AWMP must then include a schedule, budget, and finance plan for taking
corrective action in three years or less (CCR Section 597.4(e)(4)). Agricultural water suppliers
providing water to 10,000 to 25,000 irrigated acres who are required to prepare an AWMP

may have to incorporate agricultural water measurement documentation in their AWMP if
implementation of agricultural water measurement has been funded as specified in CCR Section
597.4(e).

Methodology for Quantification of Efficiency
of Agricultural Water Use

The SB X7-7 directed DWR, in consultation with the AWMC, academic experts, and other
stakeholders, to develop and report to the Legislature a proposed methodology for quantifying
the efficiency of agricultural water use and an implementation plan that includes estimated
implementation costs, roles and responsibilities, and the type of data needed to support t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>