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Foreword

In 1957, DWR Director Harvey O. Banks stated: “Groundwater looms very large in the
total water picture in California and the formation and implementation of plans to meet
our needs for water in the future. We are seriously lacking in the data and information
necessary for planned utilization of groundwater.” Today, it is all the more apparent that
we need to change the trajectory in terms of our ability to understand groundwater and
take bold actions to manage it sustainably.

To that end, California’s Groundwater Update 2013: A Compilation of Enhanced
Content for California Water Plan Update 2013 (Groundwater Update) provides a
foundational set of data and analyses of California’s groundwater basins, well
infrastructure, monitoring efforts, aquifer conditions, and management practices.
Statewide and regional findings, as well as recommendations to improve groundwater management, are included.

The information contained in this Groundwater Update supports decisions initiated in a number of seminal
groundwater-related actions in response to California’s critically dry conditions in 2013 and 2014. These include the
Governor’s California Water Action Plan (Water Action Plan), the 2014 Drought State of Emergency declarations,
and the 2014 Sustainable Groundwater Management Act.

The Groundwater Update provides the foundation from which to implement many of the 10 actions in the Water
Action Plan; specifically, action 6 calls for expanding water storage capacity and improving groundwater
management. The data and analyses presented in this update also set the stage for future Bulletin 118 reporting and
analyses, and will help local and regional agencies plan and implement sustainable groundwater management.

Many recommendations identified in the Groundwater Update were included in the Sustainable Groundwater
Management Act passed by the California Legislature and signed by Governor Brown in 2014. The act mandates the
creation of groundwater sustainability agencies to monitor and report extraction and develop plans to achieve
sustainability goals within 20 years of establishing a plan.

A key aspect to improving groundwater management practices involves quantifying water budgets for
interconnected surface water and groundwater systems and changing the way groundwater data are collected,
shared, evaluated, and reported. Answering fundamental questions regarding how groundwater supply and demand
relate to basin sustainability requires commitment to regular, consistent, and comprehensive data collection,
reporting, and assessment. Groundwater data collection and information exchange, which enhance education and
understanding, comprise a critical first step toward improving the reliability of groundwater resources, restoring key
ecosystem functions, and establishing the resiliency needed to preserve California’s groundwater resources for
future generations.
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Mark W. Cowin, Director






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 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 Vacant
International Audits Office Office of Workplace 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
Vacant Carl A. Torgersen

Division of Statewide Integrated Water Management

Kamyar Guivetchi, Division Chief

Division of Integrated Regional Water Management

Paula J. Landis, Division Chief



This report was prepared under the direction of:
Paul Massera, Strategic Water Planning Branch Chief

Prepared under the supervision of

Abdul Khan (Groundwater Team Lead).............. Supervising Engineer, Water Resources
Dan McManus (Groundwater Team Co-Lead)............. Supervising Engineering Geologist
LeWw MOEIIET ..., Supervising Engineer, Water Resources

Prepared by

Jose Alarcon (Groundwater Quality Lead) .................. Senior Engineer, Water Resources
Bill Brewster (Change in Storage Analysis Lead) ................ Senior Engineering Geologist
Roy Hull (Statewide Lead) .........cuuuiiiieeiiieiee e Engineering Geologist
C. Michael McKenzie (South Central Region Office Lead) ............. Engineering Geologist
Mark Nordberg (Statewide Lead) ..........ccooveviiiiiiieiiieiiinnnn, Senior Engineering Geologist
Jack Tung (Southern Region Office Lead) ........ccccoevevviiiiiviiiinennn, Engineering Geologist

With assistance from

ChriS BONAS ...t Senior Engineering Geologist
= 1Yo [ O o T Student Assistant
1Y ot P T B @ 1 @ oo o Student Assistant
Bill ERNOIN e Senior Engineering Geologist
EFIC GOIMAN ...ttt Engineering Geologist
FranCiSCO GUZMAN ........uvuuuiriiiiieiieiiieeneeenneennennnnnnnnnnnnnnnnnnnnnnnnnnnnn Environmental Scientist
JONN KIrK .o Engineering Geologist
Dane MAthIS .........ouviiiiiiiiiiiiiiiiii e Senior Engineering Geologist
BODb Pierotti.........cccovviiiiiiiiee e Supervising Engineering Geologist
TIM ROSS.. .ot Senior Engineering Geologist
KarandeVv SINGN .........eeeiiiiiiii s Student Assistant
Kelly Staton..........evvvviiiiiiiiiiiiiiiiiiiiiiiiiis Senior Engineering Geologist (Retired)

With contributions from

Megan Fidell .............ooeimiiiiiiiiiiii s Engineer, Water Resources
Salma Kibrya ......ccccooiiiiiiiiiic Research Program Specialist Il
Jennifer KOfOIA .....oooviieiee e Engineer, Water Resources
Michael MCGINNIS.........uuuiiiiiiiiiiiiiiiiiii e Engineer, Water Resources
JON MUIDET ... Engineering Geologist
Mary SCIUQOS . .covviviiiieiieee e e e e e e eananes Supervising Engineering Geologist
EFC SENLEI oueei i Senior Engineering Geologist
Debbie Spangler ... Engineering Geologist
Mark SOUVEIVIIIE .......coovieiii e Engineering Geologist
Evelyn Tipton ... Senior Engineer, Water Resources
Brett WYCKOFT ..o Senior Engineering Geologist

Graphic Production Services Provided by
Cordi MCDANIEI ... Graphic Designer 11l
SCOLE OlING oo Graphic Designer 11|



Editorial Production Services Provided by
Under the direction of Patricia Cornelius, Supervisor of Technical Publications

Charlie Olivares (Lead) .........uuueiiieeeiieeiiie e e e e e e eeaees Research Writer
Frank KEEIY.......cooiieeiiiii i Research Writer
WIllIAM O DALY ..o Research Writer
Car0lE RAINS ... Research Writer
JEfffEY WOIE ... e e Research Writer



Acknowledgments

Groundwater Caucus Co-Chairs for the California Water Plan Update 2013
and Groundwater Resource Association of California

Vicki Kretsinger Grabert
Tim Parker

California Water Plan Update 2013 Groundwater Caucus

David Albright
Danielle Blacet
David Bolland
Troy Boone

Jim Brobeck
Karen Buhr
Jennifer Clary
David Cone
James Cornelius
Ariel Dinar
Shahla Farahnak
Tom Farr

Anton Favorini-Csorba
Chris Frahm
Subhrend Gangopadhyay
Noah Garrison
Dorena Goding
Bruce Gwynne
Maurice Hall

Jack Hawks
Steve Haze
Barbara Hennigan
Chuck Jachens
Jay Jasperse

Jobaid Kabir

Lillian Kawasaki
Matt Keeling

John Kingsbury
Nick Konovaloff
Stathis Kostopoulos
Sandy Kozlen
Anthony La

Gail Linck

Karl Longley
Kathy Mannion
Laurel Marcus
Eugene Massa Jr.
Danny Merkley
Donna Miranda-Begay
James Nachbaur
Saquib Najmus
Reza Namvar
Barry Nelson

Kirk Nelson
Valerie Nera
Vickie Newlin

Eric Oppenheimer
Dave Orth

Wendy Phillips

Vi

Jodi Ann Pontureri
Martin Querin
Rachel Ridgway
John V. Rossi

Ben Rubin

Tito Sasaki

Tony St. Amant

Al Schiff

Michelle Sneed
Jennifer Svec
Lindsay Swain
Rob Swartz
Shannon Sweeney
Ali Taghavi
Barbara Vlamis
Mike Wade

Jane Wagner-Tyack
Scott Warren

Dan Wendell
Robb Whitaker
Kate Williams
Betty Yee

Matt Zidar

Joe Zilles



Association of California Water Agencies

Danielle Blacet

Facilitation Team
Lisa Beutler, Executive Facilitator, California Water Plan Update 2013
Charlotte Chorneau, Facilitator for Groundwater Caucus, California Water Plan Update 2013

Center for Collaborative Policy staff

California Water Plan State Agency Steering Committee Members

California Water Commission

Vi



viii



California's Groundwater Update 2013 Table of Contents
Foreword

Acknowledgments

Statewide Findings, Data Gaps and Recommendations
Chapters

1. Introduction, Scope and Future Directions

2. Statewide Groundwater Update

Groundwater Supply and Development

Groundwater Use

Groundwater Monitoring Efforts

Aquifer Conditions

Groundwater Management

Conjunctive Management Inventory

References

Tables

Figures

Boxes
. North Coast Hydrologic Region Groundwater Update
. San Francisco Bay Hydrologic Region Groundwater Update
. Central Coast Hydrologic Region Groundwater Update
. South Coast Hydrologic Region Groundwater Update
. Sacramento River Hydrologic Region Groundwater Update
. San Joaquin River Hydrologic Region Groundwater Update
. Tulare Lake Hydrologic Region Groundwater Update
10. North Lahontan Hydrologic Region Groundwater Update
11. South Lahontan Hydrologic Region Groundwater Update
12. Colorado River Hydrologic Region Groundwater Update

© 00N U1l W

Technical Appendices

Appendix A. Methods and Assumptions

Appendix B. CASGEM Basin Prioritization

Appendix C. Groundwater Use Data

Appendix D. Conjunctive Management Survey Results
Appendix E. Change in Groundwater in Storage Data
Appendix F. Land Subsidence






