California’s Groundwater Update 2013:
A Compilation of Enhanced Content for
California Water Plan Update 2013

San Francisco Bay, South Coast, and Sacramento River

July 27, 2015

Roy Hull, Engineering Geologist

Division of Integrated Regional Water Management
California Department of Water Resources



The DWR CWP Groundwater Team

Prepared under the supervision of With contributions from
* Abdul Khan (Lead) Supervising Engineer, WR * Jon Mulder Engineering Geologist
* Dan McManus (Co-lead) Supervising Engineering Geologist * Debbie Spangler Engineering Geologist
* Lew Moeller Supervising Engineer, WR * Mark Souverville Engineering Geologist
* Michael McGinnis Engineer, WR
Prepared by * Evelyn Tipton Senior Engineer, WR
* Roy Hull Engineering Geologist * Eric Senter Senior Engineering Geologist
* Mark Nordberg Senior Engineering Geologist * Brett Wyckoff Senior Engineering Geologist
* Jack Tung Engineering Geologist * Mary Scruggs Supervising Engineering Geologist
* Charles McKenzie Engineering Geologist « Jennifer Kofoid Senior Engineer, WR
* Bill Brewster Senior Engineering Geologist « Megan Fidell Engineer, WR
* Jose Alarcon Senior Engineer, WR * Salma Kibrya Research Program Specialist ||
With assistance from Graphic Production Services Provided by
* Bill Ehorn Senior Engineering Geologist « Cordi McDaniel Graphic Designer |l
* Kelly Staton Senior Engineering Geologist (Retired) * Scott Olling Graphic Designer |l
* Chris Bonds Senior Engineering Geologist
* Dane Mathis Senior Engineering Geologist Editorial Production Services Provided by
* Bob Pierotti Supervising Engineering Geologist * Charlie Olivares Research Writer
* Tim Ross Senior Engineering Geologist * William O’ Daly Research Writer
* John Kirk Engineering Geologist * Carole Rains Research Writer
* Eric Gorman Engineering Geologist * Jeffrey Woled Research Writer
* Francisco Guzman Environmental Scientist * Frank Keeley Research Writer

* Karandev Singh, David Calo, and Michael O’Connor

California's Groundwater Update 2013 2



The Groundwater Caucus

Groundwater Caucus Co-Chairs

* Vicki Kretsinger Grabert

e Tim Parker

Caucus Members
* David Albright
* Danielle Blacet
* Dave Bolland
* 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

California's Groundwater Update 2013

Subhrendu Gangopadhyay

Noah Garrison
Dorena Goding
Bruce Gwynne
Maurice Hall
Steve Haze

Jack Hawks
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

* Jodi Ann Pontureri
* Martin Querin,

* Rachel Ridgway,

* John V. Rossi

* Ben Rubin

Tito Sasaki

Al Schiff

Michelle Sneed
Tony St. Amant
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




CwPpP
CHRONOLOGY OF GROUNDWATER CONTENT IN THE CALIFORNIA WATER PLAN
UPDATE
1957 Groundwater is discussed primarily in terms of additional storage capacity and water supply.
1970 Discussed what is required to locally manage groundwater basins, including potential new regulations.
Discussed groundwater policy to limit development.
1974 Described groundwater basin by region.
Provided map of San Joaquin Valley aquifer levels in wet and dry periods.
1983 Acknowledged groundwater data limitations.
Discussed overdraft.
1987 Provided examples of managed basins.
Mentioned conjunctive use and the Kern Water Bank.
1993 Provided groundwater supply estimates.
Provided groundwater use by hydrologic region.
1998 Described overdraft as unsustainable.
Acknowledged relationship between overdraft rates and surface water supply availability.
2005 Introduced groundwater-related resource management strategies.
Expanded discussion of groundwater-related resource management strategies:
o Conjunctive management and groundwater storage.
o Groundwater and aquifer remediation.
2009

o Recycled Municipal Water.

P .
e o

Recommended expanded groundwater content for future CWP updates.
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Three Main Goals

1. Improve statewide and
regional understanding of
groundwater conditions and
management.

2. Identify data gaps and

April 2015

groundwater management

Depertrient of YWater Resources

challenges.

3. Develop recommendations
to improve groundwater
management in California.
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California’s Groundwater Update 2013
Report Organization

* Findings, Data Gaps, and
Recommendations

e Chapter 1 —Introduction, Scope, and
Future Directions

e Chapter 2 — Statewide Update

* Chapter 3 — North Coast

e Chapter 4 — San Francisco Bay

e Chapter 5 — Central Coast

e Chapter 6 — South Coast

e Chapter 7 — Sacramento River

e Chapter 8 — San Joaquin River

e Chapter 9 — Tulare Lake

e Chapter 10 — North Lahontan

e Chapter 11 — South Lahontan

e Chapter 12 — Colorado River
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California’s Groundwater Update 2013
Report Organization

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 — Changes in Groundwater
in Storage Data

e Appendix F — Land Subsidence
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California’s Groundwater Update 2013
A Comprehensive Report

1. Introduction
2. Findings, Data Gaps, and
Recommendations

3. Groundwater Supply and Development
Alluvial Aquifers
Fractured-Rock Aquifers
Well Infrastructure
CASGEM Basin Prioritization

4. Groundwater Supply

Average Annual Groundwater Supply
Change in Annual Groundwater Supply

5. Groundwater Monitoring Efforts
Groundwater Level Monitoring
Groundwater Quality Monitoring
Land Subsidence Monitoring
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California’s Groundwater Update 2013
A Comprehensive Report

6. Aquifer Conditions
Depth to Groundwater
Groundwater Elevations
Change in Groundwater in Storage
Groundwater Level Trends
Groundwater Quality
Land Subsidence

California's Groundwater Update 2013

7. Groundwater Management
GWMP Inventory
GWMP Assessment
Court Adjudications
Groundwater Ordinances
Special Act Districts
Other Groundwater Management

Planning Efforts
8. Conjunctive Management

Inventory
Conjunctive Management Inventory
Results

9. References
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Well Infrastructure and Distribution

San Francisco Bay HR

* Monitoring - 1984 Underground
Storage Tank program

* Housing trends — little impact to
domestic well construction

Other Wells
# Monitoring
# Industrial
Public Supply
& |migation
# Domestic

o._-l|..||I||||||.||illilll||||||

1977 1979 1981 1983 1985 1987 1991 1993 1997 1999 2001 2003 2005 2007

Domestic
14%

Other
I Monitoring
B Industrial
Public Supply
W |migation
¥ Domestic

Prepared by California Department of Water Resources for California's Groundwater Update 2013]
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/ Industrial
_<1%

Irrigation  Public
4% Supply
1%

San Francisco Bay Well Logs
Summary by Well Type

.
Well Type Well Logs
Domestic 8,951
2,594
356
154
41,487
9,399
62,941

Irrigation
Public Supply
Industrial
Monitoring
Other

Total

Prepared by California Department of Water Resources for California’s Groundwater Update 2013

San Francisco
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Well Infrastructure and Distribution
South Coast HR

¢ D ry ye a rS 87_9 2 7 Supply South Coast Well Logs

3% mdusial Summary by Well Type

° i i — _ Irrigation \ i
Monitoring — UGST >

* New housing trends showing up = ' L

Irrigation v 4,067
in the domestic wells # | o -

Monitoring 15,935
Other 5,444
Total 37,149

Prepared by California Department of Water Resources for California’s Groundwater Update 2013
Other Wells

Monitoring
# Industrial
Public Supply

¥ [rrigation
#® Domestic

Other
Monitoring
™ Industrial
Public Supply
™ |rrigation
= Domestic

b

1977 1979 1981 1983 1985 1987 1983 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

Prepared by California Department of Water Resources for California’s Groundwater Update 2013]

Ventura Los Angeles Orange San Diego
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Well Infrastructure and Distribution

Sacramento River HR

* Dry-late 70’s, 87-92

* Monitoring — UGST

 New housing showing up in the
domestic wells #

Other Wells = Public Supply
# Monitoring ~ ® Irrigation
®industrial  ® Domestic

0 -
1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

Prepared by California Department of Water Resources for California’s Groundwater Update 2013
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Public Supply Industrial

Sacramento River Well Logs
Summary by Well Type

Number of
Well Type Well Logs

Domestic 78,260

Irrigation
Public Supply ,628
368
16,514
4,795
108,346

Domestic

72% Industrial

Monitoring
Other
Total

Prepared by California Department of Water Resources for California’s Groundwater Update 2013

Other
& Monitoring

¥ Industrial ¥ |rrigation
% Public Supply ™ Domestic

Placer El Dorado
Sacramento

Lake Sierra

Plumas

Sutter
Colusa Yuba

Butte
Glenn

Shasta Nevada Yolo
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CASGEM Basin Prioritization
Statewide

515 alluvial basins/subbasins e )

Basin prioritization ranking

High

Medium
N Low

Very low

* 127 high & medium priority basins e L — o ons o
account for: g

* 96% of average annual GW supply

e 88% of 2010 population overlying
basin area P,

o, W
San Franct dand™=y |

* SGMA http://water.ca.gov/groundwater/casgem/basin_prioritization.cfm

‘1-’ Fresno

» 388 low and very low priority basins
account for:

* 4% of average annual GW supply
e 12% of 2010 population overlying

ranking

basin area o



Basin Prioritization
San Francisco Bay HR

Current

e Current Basin Priorities:
* High 0 o G e
e Medium 7

.Petamma 27202 %
2.
) casio
* Low 0 b

2
Tomales e
Bay

e Valigio

* Very Low 26

o Berkeley

o Oakland

\ san Fiafusco 2400

. ) { > 1 Z-Ei(!iv 0 7 g South Bays. )

* High and Medium GW Use 90% BNV - e
35, y NN

2:38,

* High and Medium Population  63% |

Groundwater Basin Prioritization
High
Medium
Low
Very low

</ ¢!
/p,,,% Ccreek

2-9.01

29
Santa Clara Valley

2:9.02
San Jose®
Hydrologic region boundary

County boundary

Basin number

Subbasin number

Source: Department of Water Resources. Data current as of June 2, 2014

15



Basin Prioritization
South Coast HR

* Current Basin Priorities:
* High 13
e Medium 22
* Low 4
* Very Low 34

e High and Medium GW Use
* High and Medium Population

Pyramid- :
S LakexoS _y Castaic
Sespe Creek - Ntake

VENTURA Lake\
42 Pirt

Big Bearg
Lkt

Cdgstal Rlain
of Lds Angeles

Groundwater Basin Prioritization
High

99% N

Very low

Hydrologic region boundary

9 4 % ~ . County boundary

Basin number
Subbasin number

{ k1 Capitan
FEF Reservoir

TVOIr.

9
FLower Ot
& Reservair

Source: Department of Water Resources. Data current as of June 2, 2014
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Basin Prioritization

Sacramento River HR

* Current Basin Priorities:
* High 5
e Medium 18
* Low 4
* \Very Low 61

* High and Medium GW Use
* High and Medium Population

Groundwater Basin Prioritization
High
Medium
Low
Very low

Hydrologic region boundary
County boundary
Basin number

01 Subbasin number

6

.
Redding Basin

It )
5-6.03 'f!ﬁ'l[
S

Y

3
— i Red Bluff ¢ 521
§ pE o

9 =Gl
521 6
Sacramenw Valley/'fg\

96%
98%




Groundwater Supply Data
2005-2010 Average

Groundwater comprises 38% of all water used in California, totaling more
than 16 million acre-feet.

Total Water Supply
» 43 maf (43,000 taf)

Total Water Supply' in California,
2005-2010 average annual data:
43,000 thousand acre-feet

/ £| 166 ==l 513
364 1138 |, North Lahontan

North Coast | 3 32%
32%

Use met by
Groundwater

16,461 TAF
(38% of total)

Hydrologic Region:
North Coast (2%) <
San Francisco Bay (2%) -

Central Coast (7%) f(

Use met by other
water sources:
26,400 TAF
(62% of total)

Groundwater Supply
* 16.5 maf (16,461 taf)
38% of total supply

South Coast (10%) —= !
Sacramento River (17%) |

San Joaquin River (19%)

2,743 9,008
Sacramento River
0%

260 ﬂ 1,250

San ancnsco

» GW Meets 39% of Total for Agricultural Use
» GW Meets 41% of Total for Urban Use

Tulare Lake (38%) —

North Lahontan (1%) . |
South Lahontan (3%)
Colorado River (2%)

.. 3,198 8,371
San Joaquin River
38%

Average Annual Groundwater Use and Percent of Total Supply Met by Groundwater, by Hydrologic Region
and by Type of Use (2005-2010)

21 %
1 Total water supply represents the sum of surface
water and groundwater suppbes, and locel reuse.

Managed

== Hydrologic region boundary Total Water Use

1 120 1,295
Central Coast
86%

6,185

11,636

Tulare Lake

53%

1,605

South Coast

34%

4,707 ¢

441 i:l 668

South Lahontan

I Total water use (TAF)
[l Use met by groundwater
% Per ge met by gr

66% \

380

J

4272

Colorado River
0

Hydrologic Region

Agriculture Use Met by
Groundwater

Urban Use Met by
Groundwater

Wetlands
Use Met by
Groundwater

Met by
Groundwater

taf

taf %

taf

%

taf %

North Coast

301.3

60.3

2.5

1%

364.0

San Francisco

76.1

183.5

0.0

0%

259.5

Central Coast

906.1

213.3

0.0

0%

1,119.5

South Coast

385.4

1,219.6

0.0

0%

1,605.0

Sacramento River

2,294.2

428.6

20.1

4%

2,742.9

San Joaquin

2,591.8

415.9

190.7

38%

3,198.4

Tulare Lake

5,551.8

604.0

28.9

37%

6,184.8

North Lahontan

118.4

37.1

10.7

48%

166.2

South Lahontan

270.6

170.3

0.0

0%

440.9

Colorado River

50.1

329.7

0.0

0%

379.7

2005-2010 annual
average California
total:

12,545.7

3,662.2

18%

16,460.8




Groundwater Supply (2005-2010)

San Francisco Bay HR

Groundwater comprises 21% of all water used in the San Francisco
Bay hydrologic region, totaling more than 260 thousand acre-feet.

o

o R

201 North Bay
34%

Total Water Supply' in the
San Francisco Bay hydrologic
region, 2005-2010 average
annual data:

50 thousand acre-feet

Use met by Use met by other
Groundwater: water sources:

260 TAF 990 TAF
(21% of total) (79% of total)

Planning Area:
201: North Bay (30%)

202: South Bay (70%)

181 1,022
202: South Bay
18%

\,/““—\S

Prepared by California Department of Water Resources for California’s Groundwater Update 2013

1 Total water supply represents the sum of surface
water and groundwater supplies, and local reuse.

== Hydrologic region boundary

[ Total water use (TAF)

[l Use met by groundwater

% Percentage met by groundwater

California's Groundwater Update 2013

Total Water Supply
e 1,250 taf

Use met by surface water

e 990 taf or 79 percent of total
supply

Use met by groundwater

e 260 taf or 21 percent of total
supply



Groundwater comprises 34% of all water used in the South Coast hydrologic
region, totaling more than 1,605 thousand acre-feet.

\

po:

Groundwater Supply (2005-2010)

South Coast HR

{A276 561

1401: Santa Clara
: 49%

1,723
402: Metropolitan LA
37%

Total Water Supply’ in the South
Coast hydrologic region,
2005-2010 average annual data:
4,707 thousand acre-feet

Use met by
Groundwater:
1,605 TAF
(34% of total)

Use met by other
water sources:
3,102 TAF
(66% of total)

Planning Area: |
401: Santa Clara (17%)

,\—)‘

- T 402: Metropolitan LA -
623 1,398 | (40%)
403: Santa Ana
45% :
N~
( 403: SantaAna -

W)J (39%)

g 404: San Diego 4
\ A\ (4%)
|69 1,025 ™,
\404: San Diego |

\ 7%
|

1 Total water supply represents the sum of surface water and groundwater supplies, and local reuse.

== Hydrologic region boundary

[C] Total water use (TAF)

[l Use met by groundwater

% Percentage met by groundwater

Prepared by California Department of Water Resources for California’s Groundwater Update 2013

California's Groundwater Update 2013

Total Water Supply
e 4,707 taf

Use met by surface water

e 3,102 taf or 66 percent of total
supply

Use met by groundwater

e 1,605 taf or 34 percent of total
supply
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Groundwater Supply (2005-2010
Sacramento River HR

Groundwater comprises 30% of all water used in the Sacramento River
hydrologic region, totaling more than 2,743 thousand acre-feet.

1. . Total Water Supply

502: Upper 26% / 9 008 f
Northwest KNM \?él"zy * Z ta

Valley
S 67 -_—| 452

37%
508:

Soutneas Use met by surface water

566 8 2,754
507: Butte - Sutter

- * 6,265 taf or 70 percent of total
supply

505: Southwest . )
7% 395 880
< 511: Central
Basin East
45%
522 2118 Total Water Supply’ in the
3 2 | Sacramento River hydrologic
7 Use met by groundwater
259, data: 9,008 thousand acre-feet
24 ;
510: Use metby Use met by other

s ol e 2,743 taf or 30 percent of total

509: Central Basin West Delta (30% of total)  (70% of total)

58% 4% ‘J |
Planning Area: * S u p p y
501: Shasta - Pit (3%)
502: Upper Northwest Valley (<1%) -~
503: Lower Northwest Valley (10%) -
504: Northeast Valley (8%) -
505: Southwest (2%) -5

506: Colusa Basin (19%) -

507: Butte - Sutter - Yuba (21%)

== Planning area boundary

[ Total water use (TAF) 508: Southeast (2%)
509: Central Basin West (19%)

M Use met by groundwater
% Percentage met by groundwater 510: Sacramento Delta (1%) -

i )
1 Total water supply represents the sum of surface water 511: Central Basin East (14%)

and groundwater supplies, and local reuse.
Prepared by California Depariment of Water Resources for California’s Groundwater Update 2013
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Groundwater Surface water

2010 (101%)
2009 (72%)
Total Water
h 2007 (56%)
S | T d S F B 2006 (129%)
U p p y re n 2005 (129%)
2004 (98%)
2002-2010
2002 (98%)
100%  80% 60% 40% 20% 0% Water Year 0 1200 1500
(Oct-Sep)
(% of Average Precipitation)
Water Used, by % Total Water Used (TAF
(o) H. H Surface th::: e ' " Groundwater OSaurfaac::Na?:r( )Reuse
Water Year (% Precipitation)
) 2010 (114%)
2009 (71%)
2008 (95%
Green = surface water — 2007?350/;
Yellow = reuse water SC 1 2006 (88%)
2005 (143%)
: ; —] 2004 (110%)
nght Side: = 2003 (88%)
* Total Water Used by 2002(47H)
0%  80% 60% 40% 20% 0% Water Year 0 1,100 2,200 3,300 4400 5500
S U p p Iy (% of Avégzgséaipitation)
Water Used, by % , : Total Water Used (TAF
° Note- Charts do not use Surfacae‘?/«:at;e g oaSugaecre v:aeter( )
. —_— 2010 (96%
same horizontal scale —
(
Left Side:
* Water Used by Percent S R
by Su pply 2003 (99%)
2002 (91%)
Californa's Groundwater Update 2013 100% 80% 60% 40% 20% 0% Wt Yo 0 2,000 4,000 6,000 8,000 10,000

(% of Average Precipitation)

Prepared by California Department of Water Resources for California’s Groundwater Update 2013



i e i Groundwater Used, by = = == == ===~ 1 peemem————— Total Groundwater Used (TAF) - = = = — = — — :

Urllaan Agriclulture ' ’ Agriclulture Urti‘van

L | U 2010 (101%)| L | r
I 2009 (72%) I ]
Groundwater ' . '
I 2007 (56%) I ]
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T 2004 (98%) I ]
I 2003 (89%) I ]
2002_2010 I 2002 (98%) I ]
100% 80% 60% 40% 20% 0% Water Year 0 60 120 180 240 300
(Oct-Sep)
(% of Average Precipitation)

g o e e Groundwater Used, - = === - =~~~ ~ 1 r === ===~~~ Total Groundwater Used — — = = = = = — 1
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Right Side: | | | ( | | |
24 t Siae: ] I l [ I 2003 (88%) : I : a)
[ 2002 (47% I ]
* Total Groundwater Used | , : : ) : : : :
100% 80% 60% 40% 20% 0% water Year O 400 800 1,200 1,000 2,000
by Type “Less than 1% of groundwater used for managing wetlands (% of Avég;ﬁspe,?c,p,taﬁon)
s e o — = —-Groundwater Used, by % — - - - — =~ - " Fm——————- Total Groundwater Used (TAF) = === - -~ 1
L Note: Charts do not use Managed Wetland Urban Agric:}lture Agric?]lat‘ureroun e Gfba(n Ma)naged Wetland
|
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100% 80% 60% 40% 20% 0% water Year O 700 1',400 2,100 2,800 3,500
California's Groundwater Update 2013 (Oct-Sep)

(% of Average Precipitation)

Prepared by California Department of Water Resources for California’s Groundwater Update 2013



: ‘o Reddin:
e Hydrologic region S g Contour Developmgn

boundary i ansint

Aquifer Conditions Sy

groundwater basin

Sacramento River

(feet)

valley

.‘VlH.N' st
1 approximate

orsh

Data Gaps:

Spring 2010 Depth to
Groundwater

Spring 2010 Groundwater
Elevation and Flow Direction

Source: Department of Water Resources, CWP 2013
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Aquifer Conditions
Sacramento River

Change in Groundwater in Storage (taf)
2,000

1,000

0 .....é — —
1,000 1 c\'\“—_‘
2,000 S —0
3,000

2005-2006
Wet

2006-2007
Dry

2007-2008
Critical

2008-2009
Dry

2009-;
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50 o ./ Chico
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= €
FENN 2| - EY IS
o Willows ~ — -

i

=== Hydrologic region
boundary

A

Contour Development

“¢-Redding

3 @,/

Central Valley I O - 3
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Average change Estimated Change in Storage in taf = ’ " . A
i L /
Period in groundwater . . S g 'Woomrd, w ;/
Spring/Spring elevation il ASSTng ' SN e [ a0
() Specific Yield = 0.07 Specific Yield =0.17 ? ' 5 S Sw""‘e"’,‘ng < :‘\l'
2005-2006 2.3 503 1,221 PN :}O @ : \ /
2006-2007 43 529 -2,255 Y JE\ N EIK Grove,
5 \ {
2007-2008 0.0 -2 -4 N it ") \ -
. E E Z N g p
2008-2009 1.8 378 918 L\r‘/\ v \\
200s-2010 05 103 250 T ‘?\ VP
ﬂ“\‘\ b {
Total (2005-2010) -3.3 -703 -1,706 L
Notes:
1. taf = thousand acre fest
2. ft=feet . =
3. GW elevation and change in storage is estimates are calculated within reporting area only R o
4. Reporting Area (Acres): 3,070,427 X
5 Non-Reporting Area (Acres): 1,033,705

Source: Department of Water Resources, CWP 2013



Groundwater Level Trends
San Francisco Bay HR

quifer response to Regional locator map ..l:aphtnGmmdyaM(ll} () SWN: 05NO3WO5MO01M Qmm:mlbnnm}@--L:pthmmm(m

changing demand and

management practices

Hydrographs were selected to help
ell a story of how local aquifer
Isystems respond to changing
groundwater demand and resource
management practices. Additional
detail is provided within the main
ext of the report.

Jsuuvmmnm‘.o
05NOWOSMOOTM ¢ (2 25

Al (B) Hydrograph % BIN
06N04W27L002M and A 04NO5W028001M o e
05NO3WO05M001M: illustrate Na .
he dramatically different aquifer

conditions underlying the . S5 o ¥ a:mpm 55 years (1956 - 2011)
Napa Valley Subbasin. SWN - N . L] 08 Usac ol e
06N04W27L002M is completed in ~ 1

he upper Sonoma Volcanics where > 4 I

he alluvial deposits are young W < it @ e wrsireTvina Wit mos By
land unconsolidated, thus, more i
Ipermeable and better connected
o the surface water sources. SWN 3 =05 Mansioring Period: 63 years (1949 - 2011)
05NO3WO5MO01M is completed S w Well Use: Domestic

in deeper alluvial deposits which
are less permeable and not well

Ground Surface Elevafion: 42ft

IR E R R ES

‘Ground Surface Elevaion: 2551
Well Depth: 3201

T EEEES

+ Depth to Groundwater (1) © swn:
©

e

! Y E) .nfsow!;sn;m?a

C Hydrograph

04NO5W02B001M: highlights a
ell with recovering groundwater i g | :

levels associated with the use of R

recycled of water in lieu of pumping -

groundwater to meet the local

agricultural water demand.

D Hydrograph LMMW-1S: y G .n1so1501mm
llustrates an urban environment Groundwater basin
here groundwater level has — Hydrologic region boundary
generally remained stable over time, County boundary
Iprimarily due to use of surface water ® Well location

Isupplies for domestic consumption. Ground Surface Elevation: 50t
Well Depth: 3750
EXF] v 7 Monitoring Period: 32 years (1980 - 2011)
, Hydrograph Well Use: Domestic
04S01W30E003M and
07S01E07R013M: ||Iuslral§ the 1Deph o Groumdalr () ) swn: oenosw2TL00ZM
Isuccessful recovery of rapidly g . © swi:Lumw 1s
declining groundwater levels as a = 1 i Ground Surtace Elevation: 1050
! | i » Well Depth: 7881t
result L?{ additional surface water % | | d | Monitonng Period: 94 years (1915- 2004)
deliveries, reduced groundwater | I | Well Use: Municipal Water Supply
% “ 'Y H 1
pumping, and a local groundwater
recharge program -
& {| Monitonng Pencd :sy-muess 2011) 1 % ?v'&m";; Elevation 621t

Well Use:
Monttoring Period: 11 years (2001-2011)
= \Woll Use: Groundwater Moniloring
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™
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Groundwater Level Trends

South Coast HR

(Aquifer response to Regional locator map

ichanging demand and
management practices

Hydrographs were selected

0 help tell a story of how

local aquifer systems

respond to changing

groundwater demand and

resource management 4

practices. Additional detail & “ . . -

is provided within the main s . s = JREw s,

ext of the report e = T orsoswzioots ¢

Groundwater basin
——— Hydrologic region boundary A
County boundary \
® Woll location 2

0 Hydrograph 04N18W29M002S: illustrates the aquifer response to the long-term hydrologic cycles and | variations
ted with the local precipitation conditions. The surrounding aquifer was successfully recharged using captured stormwater
runoff during the drought of 2007-09 (circled in red)

) SWN: 04N18W29M002S

I Depth to Groundwater (ft) Groundwater Elevation (ft)
0 637 I

30

Ground Surface Elevation: 637ft

Well Depth: 142ft

Monitoring Period: 45 years (1968 - 2012)
Well Use: Undetermined

199 2000
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) SWN: 03S09W32P003S

] Depth to Groundwater (ft)

30
® Pumping Influence

il
i

W

|

Groundwater Elevation (ft)[
201

m

141

Ground Surface Elevation: 231ft

Well Depth: -not available-

Monitoring Period: 79 years (1932 - 2010)
Well Use: Public Supply

1930 1935 1940 1945 1950 1955 1960 1965

0 Hydrograph 03S09W32P003S: Shows the successful
recovery of groundwater levels associated with use of
recycled and imported water in lieu of pumping groundwater,
and conjunctive management of surface water and
groundwater supplies.

(© SWN: 01S03W21H001S

1975 1980 1985 1990 1995 2000 2005 2010

(C] Hydrograph 01S03W21H001S: demonstrates the
successful reversal of long-term decline in the groundwater
levels as a result of basin adjudication in 1969 which
triggered conjunctive management of surface water and
groundwater supplies.

Groundwater Elevation (ft)

[ Depth to Groundwater (ft)
60

M
'

Ground Surface Elevation: 1,315ft

Well Depth: -not available-

Monitoring Period: 74 years (1939 - 2012)
Well Use: Mixed-use




Groundwater Level Trends
Sacramento River HR

Aquifer response to changing
and management practices
Hydrographs were selected to help tell a story of how local
laquifer systems respond to changing groundwater demand and
resource management practices. Additional detail is provided
within the main text of the report.

lemand

1) Hydrograph 38N07E23E001M: shows a well with long (erm
declining levels. The i seasonal
in the recent years indicate increased groundwater use.

) Hydrograph 24N02W24D002-4M: large seasonal
fluctuations at the shallow monitoring level show that most of the
pumping activity is concentrated in the shallower aquifer zone.
Increasing potentiometric head with depth indicates an upward
gradient of groundwater flow, characterizing this location as a
potential groundwater discharge versus recharge area.

® Hydrograph 23N03W13C€003-7M: large fluctuations in the
intermediate and deep monitoring levels show that pumping
activity is largely concentrated in the intermediate and deep
laquifer zones. Decreasing potentiometric head with depth
indicates downward gradient of groundwater flow, characterizing
this location as a potential groundwater recharge area.

® Hydrograph 21N03W33A004M: illustrates a well with
declining groundwater levels as a result of increased irrigation
pumping due to drought or dry conditions. More recently
there have been significant changes in land use and irrigation
methods that further increased local groundwater demand.

(E] Hydrograph 22N01E28J003M: shows the effect dry periods
have on groundwater levels in areas of heavy reliance on
igroundwater. During the dry periods, groundwater withdraws
tend to outpace recharge resulting in declining groundwater
elevation. At this well, the recovery was weak or missing
following the last two dry periods.

(F} Hydrograph 14N01E14G001M: shows a very stable

water table with a seasonal fluctuation of generally less than

10 feet. The land use in area is dominated by agricultural rice
production that uses predominantly surface water.

© Hydrograph 15N04E28D001M: shows the successful
recovery of groundwater levels through the introduction of

surface water supply in early 1980's, which resulted in reducing

g demand and inlieu dwater recharge.

egional locator map

Y i
Groundwater basin L !
——  Hyrokogie region boundary -

. County noundary

o wealocason

© Vit locavon, subsidence

sshoneza000m () -

* HNosEzacoar

L5

& «émm. b

(1] Hydrograph 06N01W24N001M: shows the successful recovery of groundwater
levels through the introduction of surface water supply in 1959, which resulted in reducing
ground demand and facilitating in-lieu ground recharge.

o Hydrograph 07NOSE08H001M: illustrates the typical groundwater level trends
observed in the wells located in Zone 40 portion of County. The |
Ieveis declined prior to the 1980s due to intensive groundwater use for domestic and

@ Hydrograph 10NO1W08D001M: highiights the impact of drought
conditions on groundwater elevations. The seasonal measurements
fluctuate more during dry years than during wet years.

purposes. After 1980s, the groundwater levels stabilized as surface water
supplies became available for domestic use and as some of the agricultural land was
transitioned into new residential developments.

Q SWN:

I Dopih fo Groundater (1)

‘Ground Surface Elevation: 41231t
ol Dopih. 841t

Period: 34 years (1978
Woll Use: Domestic

Deep (D2) —x,wj\y,\/v

Shasiow (D4) — f

Ground Surface Elevation: 2101
Wel Depth soe the legend

Monitoring Poriod. 6 yoars (2006 - 2011)
Well Use: Observation
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+ Dopth o Grounduwaler (f)
o

O SWN: 23N03W"

@ SWN: 15N04E28D001M

Groundwaler Elevation ()|
7

—+—23N03W13C004M (835')
—+—23N03W13C005M (365)

+—23N03W13C006M (145"

~+—23N03W13C007M (40°)

Ground Surface Elevation: 2161

Well Depth: -see the legend-
Monitoring Period: 5 years (2007 - 2011)
Well Use: Observation

Shallow (G7) —> _\\_\

Deep (C4)

epth to Grounduwater (f)
o

20

@ SWN: 21NO3W33A004M

Ground
Well Dem 2100t

Nociobg Patod: 65 eae 1047 2011)
Wel Use: Imgatior

0
IS

(B SWN:

o

s oww oses e

s s

ound Surface Elevaton: 174f

Wullwh 7500

Period: 47 years (1965 - 2011)
jon

s e

+ Depth o Groundwater ()
0

£

wnoown W

@ SWN: 22N01E28J003M

e o

"
Groundwaler Elevaion (1)

+ Dopth to Groundwaor (1)
»

Ground Surface Elevation: 208t

Wl Depth: 2231t

Monitoring Period: 48 years (1963 - 2010)
Well Use: Imgation

Ground Surface Elevaton: 178ft
Well
Monitormg Period: 54 years (1958 - 2011)
Well Use: Observation

ws 0 w5 nw

+ Depth o Groundwater (f)
o

«ely

RS

0 SWN:

+ Deph fo Groundwater (f)
o

Ground Surface Elevaion: 561
Well Depth: 1

rng)“mod 63 years (1949 - 2011)
Well Use: Unused

Ground Surface Elevation: 37ft
Well Depth. -not available-

Monitoring Period: 59 years (1953 - 2011)
Well Use: Imigation
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wo o ows
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+Depth o Groundwter ()

Groundwator Elevaton (f)r

Ground Surface Elevation: 59t
Well Depth: 2

Monitoring Period: 61 years (1950 - 2010)
Well Use: Domestic

I
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Groundwater Management
Legislation

e 1992: Groundwater Management Plans (GWMP) — aB 3030
e 2000: Local Groundwater Assistance grants - AB 303

e 2002: GWMP requires specific elements to be eligible for GW
related grant funds - sB 1938

e 2009: CASGEM - Statewide seasonal and long-term groundwater
elevation monitoring and Basin Prioritization - sBx7-6

e 2011: GWMP require groundwater recharge mapping and GWMP
submittal to DWR - AB 359

e 2014: Sustainable Groundwater Management Act (SGMA) - sB 1168,
AB 1739, SB 1319

Notes:
California Water Code Sections, Part 2.74 and 2.75
California Statewide Groundwater Elevation Monitoring

29



Groundwater Management Plan
Statewide Inventory and Assessment

A e S vy ey California State area coverage results

California State area coverage results

AL CrrosOvele Wisegaast Pt (G All Groundwater Management Plans (GWMP) 19

e Total Area (square miles) 158,600
e 2l Coverage of All GWMPs (%) 20%
- o3 G B118 Alluvial Basin Area (square miles) 61,900
: ’ ‘Mf/ M, R Coverage of All GWMPs in B118 Basins Area (%) 42%
;‘rmamg g - Foprssets Avdatls GWAR formaton tough At 201 Senate Bill (SB) 1938 GWMPs Overlying B118 Alluvial Basins
ORI SB 1938 GWMPs 82
GWMP prior to SB 1938 SB 1938 GWMP Coverage in B118 Basin Area (%) 32%
Hydrologic region boundary

County boundary SB 1938 GWMPs that include all CA Water Code Requirements 35

Coverage of SB 1938 GWMPs that include all CA Water Code
Requirements in B118 Basin Area (%) 17%

Represents Available GWMP information through August 2012
Senta Cr?™ T“ Y §
Monteroy . "7 o\ . A\ N 3 A) Basin Management B) Agency Cooperation
| Objectives No
5%

. Lancaster
) Monitoring Protocols E) Combined Component and
Subcomponent Assessment

Yes
46%

Oceanside'\
\

= (== -1 San Diegos
Prepared by California Department of Water Resources for California‘s Groundwater Update 2013
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Groundwater Management

San Francisco Bay HR

= ®Fairfield

» Valigjo

Pittsburt e

o Berkeley
—_| SB 1938 GWMP
[ GWMP prior to SB 1938 oSS0l
77771 Multi-hydrologic-region GWMP f:s'l’:‘;gg’sc"
SF-1 Hydrologic region GWMP 1D number
«=Hydrologic region boundary

County boundary SAN
MATEO

« Hayward

o SanMateo
San Francisco Bay Hydrologic Region area coverage results

r management pl

San Jose®
SANTA CLARA

Prepared by California Department of Water Resources for California’s Groundwater Update 2013

California's Groundwater Update 2013

San Francisco Bay Hydrologic Region area coverage results

All hydrologic region groundwater management plans (GWMPs) 4

Total Area (square miles) 4,500
Coverage of All GWIVPs (% 21°%

B118 Alluvial Basin Area (square miles) 1.400

Coverage of All GWMPs in B118 Basins Area (%) 36%

Senate Bill (SB) 1938 GWMPs Overlxlng B118 Alluvial Basins
SB 1938 GWMPs

SB 1938 GWMP Coverage in B118 Basin Area (%)
SB 1938 GWMPs that include all CA Water Code Requirements
Coverage of SB 1938 GWMPs that include all CA Water Code

Requirements in B118 Basin Area (%) 13%

Represents Available GWMP information through August 2012
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Groundwater Management
South Coast HR

South Coast Hydrologic Region area coverage results

All hydrologic region groundwater management plans (GWMPs) 15
Total Area (square miles) - 11,100
Coverage of All GWMPs (%) 17%
B118 Alluvial Basin Area (square miles) 3,500

Coverage of All GWMPs in B118 Basins Area (%) 40%

VENTURA
Se-7
y

~LOS ANGELES

SB 1938 GWMPs Overlying B118 Alluvial Basins

SB 1938 GWMPs 1
SB 1938 GWMP Coverage in B118 Basin Area (%) 22%
SB 1938 GWMPs that include all CA Water Code Requirements 7

Glendale San Bernardino
®Pasadena .

s% SAN BERNARDINO
oLps Angeles ® Ontario _

SB 1938 GWMP

GWMP boundary not in hydrologic region fsc.ﬁ
SC-1 Hydrologic region GWMP ID number
=== Hydrologic region boundary

County boundary

Coverage of SB 1938 GWMPs that include all CA Water Code
Requirements in B118 Basin Area (%) 19%

i ORANG Lol
[ GWMP prior to SB 1938 s&5.7- . Rl

sc9

SAN DIEGO

Represents Available GWMP information through August 2012

Oceanside

b

=
sc-10
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Groundwater Management

Sacramento River HR

SB 1938 GWMP
GWMP prior to SB 1938
i Multi-hydrologic-region GWMP
Hydrologic region GWMP ID number
Hydrologic region boundary
\

County boundary
. | MOoDOC * Alturas
~E4 Y ‘

Sacramento River Hydrologic Region area coverage results

Redding® SR-23

o

« Downieville

R G vy
g Marysville

0| SR-36

412

Placerville
.
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Sacramento River Hydrologic Region area coverage results

All hydrologic region groundwater management plans (GWMPs) 38
Total Area (square miles) 217,200
Coverage of All GWMPs (%) 25%
B118 Alluvial Basin Area (square miles) 7,800
Coverage of All GWMPs in B118 Basins Area (%) 73%

SB 1938 GWMPs Overlying B118 Alluvial Basins
SB 1938 GWMPs

SB 1938 GWMP Coverage inB118 BasinArea (k)  59%
SB 1938 GWMPs that include all CA Water Code Requirements
Coverage of SB 1938 GWMPs that include all CA Water Code
Reguirements in B118 Basin Area (%)

Represents Available GWMP information through August 2012
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Groundwater Management
Adjudications

* Groundwater Adjudications

Adjudication
A-15 Adjudication ID number

Court established restrictionson S A 22 it
roundwater extraction within a basin, =R
asins, or portion of basin

Bulletin 118
* 19 GW Adjudications

CWP — update 2013
e 24 GW Adjudications

Latest information:

* http://water.ca.gov/groundwater/groun
dwater_management/index.cfm

California's Groundwater Update 2013



Groundwater Management
Ordinances

e All 58 counties surveyed

i Well Well
R S Abandonment | Construction

a S Of 2 O 1 2 S Management [ Committeca ; and Destruction Policies
Alameda Yes
Alpine : Yos
Amador Yes
. . Butte Yes
* Most common: Well Policies Calaveras —

Contra Costa

Del Norte

El Dorado

* Least common: GWM,
Guidance

California's Groundwater Update 2013 35



e
I | I | ‘ e Groundwat Guidal Well Abandonment
O rd I a S = ro =ter _" nce Export Permits | Recharge m Construction
Management | C Policies

* San Francisco Bay
e South Coast

e Sacramento River

Well Construction
Policies

Groundwater Guidance Rech
Commitiees P l echarge Mndonmt

that prowide profection agalnst exceeding the safe yleld of 3 groundwaler basin
eding the safe ylak.
st to reduce of prevent averdraft.
Tabée represents imformation as of August 2012,

California's Groundwater Update 2013



Groundwater Management

* Special “Act” Districts

e Other Groundwater
Management Efforts

* Integrated Regional Water
Management Plans (49 regions)

e Urban Water Management Plans

e Agricultural Water Management
Plans S

April 2015

California's Groundwater Update 2013 37



Conjunctive Management Inventory

* Location of project

* Year project was developed

* Capital costs

* Annual operating cost

* Administrator/operator

e Capacity in units of acre-feet
e Source of water received

e Put and take capacity

* Type of project

* Program goals and objectives

* Constraints on development of
program

Table of 89 survey responses will
be included as Appendix D

water Update 2013 38



California’s Groundwater Update 2013
Hydrologic Region Recommendations

* Findings
e Groundwater Supply and Development
e Groundwater Use and Aquifer Conditions
e Groundwater Monitoring Efforts
* Groundwater Management and Conjunctive Management

* Data Gaps
e Data Collection and Analysis
* Basin Assessments
e Sustainable Management

e Recommendations
e Similar to Statewide recommendations but HR specific

California's Groundwater Update 2013

L



California’s Groundwater Update 2013
Statewide Recommendations

1. Promote public education about groundwater.
2. Improve collaboration, coordination, and alignment among agencies.

3. Develop a statewide groundwater management planning Web site to
promote easy access to groundwater information.

4. Improve essential data to enable sustainable groundwater management by
expanding and funding the CASGEM Program.

5. Improve understanding of California’s high- and medium- priority
groundwater basins by conducting groundwater basin assessments.

6. Develop a groundwater sustainability plan evaluation and implementation
process.

7. Advance sustainable groundwater management within the framework of
integrated water management.

8. Review and assist local agencies in developing improved analytical tools to
assess conjunctive management and groundwater management strategies.

9. Increase local and regional groundwater recharge and storage.

California's Groundwater Update 2013 40



California’s Groundwater Update 2013

California's Groundwater Update 2013

California's Groundwater Update 2013: A Compilation of Enhanced Content
for California Water Plan Update 2013 compiles and analyzes readily-
available groundwater information to characterize California’s groundwater
basins, aquifers, and well infrastructure

Although previous California Water Plan Updates had included groundwater-
related resource management strategies, feedback from advisory committees
and other stakeholder groups highlighted the lack of hydrologic region-

specific groundwater information in the California Water Plan. . .

L]
The Update expands and enhances baseline groundwater information on a Ava I | a b I e O n I I n e At °
regional scale, identifies challenges associated with sustainable
groundwater management and helps guide implementation of diverse
resource management strategies. Statewide and regional findings, data gaps

and recommendations to improve groundwater management also are

o | http://www.waterplan.water.ca.gov/topics/
groundwater/index.cfm

-» California's Groundwater Update

Front Cover

Director's Foreword

Front Matter and Table of Contents

Statewide Findings, Data Gaps and Recommendations

Introduction, Scope and Future Directions (Chapter 1) ( | = f = W t P | N °
Statewide Groundwater Update (Chapter 2) a I O r n I a a e r a n e eWS .
Back Cover

-+ Hydrologic Region Groundwater Update

—7 https://listserv.state.ca.gov/wa.exe?SUBED
o o3k Roon Char ) 1=DWR_CWP_eNews&A=1

South Coast Hydrologic Region (Chapter 6)
Sacramento River Hydrologic Region (Chapter 7)
San Joaquin River Hydrologic Region (Chapter 8)
Tulare Lake Hydrologic Region (Chapter 9)

North Lahontan Hydrologic Region {Chapter 10)
South Lahontan Hydrologic Region (Chapter 11)
Colorado River Hydrologic Region(Chapter 12)

o CALIFORNIA
-» Appendices:

WATER PLAN eNEWS

Appendix A: Methods and Assumptions

Appendix B: California Statewide Groundwater Elevation Monitoring (CASGEM) Basin Prioritization
Appendix C: Groundwater Use Data

Appendix D: Conjunctive Management Survey

Appendix E: Change in Groundwater in Storage

Appendix F: Land Subsidence 41
Back Cover



https://listserv.state.ca.gov/wa.exe?SUBED1=DWR_CWP_eNews&A=1
http://www.waterplan.water.ca.gov/topics/groundwater/index.cfm

DWR Groundwater Information

http://water.ca.gov/groundwater/

v | Help | Accessiomty

DWR’s GROUNDWATER WEBSITE

e Sustainable Groundwater
Management (SGM) Program

oo * Groundwater Information
Center (GIC)

* CASGEM Program

e Bulletin 118

ustainable Groundwater Management (SGM) Pr:

Sustainable Groundwater
Management Act (SGMA)

* http://www.groundwater.ca.gov/

42

wide Groundwater Elevation Monitoring (CASGEM) P




Groundwater Information Center
GIS Map Interface — GW Level Data

W Groundwater Info Center % (% Groundwater Informatior

C A [3 gis.water.cagov/app/gro
Apps (] Imported From IE A‘ Google Maps Current m Aquanet
California Department of Water Resources

Groundwater Information Center
Map Interface

ndaries

Data

Groundwater Level Measurements

Select Data Type:
# Depth Below Ground
Groundwater EL
Change in Groundwater Level

Choose Time Period:
2014 v Select Year
Spring v Select Season
Select Range

Show Data Layers:
@ M
Contours
Color Ramp

Legend:
Measurements
Depth Below Ground

Contours
— Ground Surface
Prim ary Contour
Secondary Contour

Color Ramp
0 feet (ground surface)

. 400 feet below ground surface

100
Solano!
County

Fafield

Antiach:

Contraion
Costa
County

Saten
yon Moxaos
Cann
Sarand
Information at this Point

WCK Number: Ul
Well Use: Ob:
2z A 3:00:00 PM

Tora Valley Water Dis

oot

% Hayward

Alameda
, County.
igica serial photo
sue: Nul
AN Msmt Comment: ull
Figmont Latitude: 37.

SanMateo 1

County.

'Layer Attribute Explanat
Site Code:
Local Well Name:

https://gis.water.ca.gov/app/groundwater/

Subsidence

Flagstaft ;)

Ground Surface Elevation:

Phoanix



CA GW Update 2013 data is presented
through 2010 - 2012

 CWP efforts helped facilitate presentation
of data in 2014 Drought Updates

Drought Updates contain data up to 2014

e Reports available on DWR’s Groundwater
Information Center Web site

http://www.water.ca.gov/groundwater/gwinfo/index.cfm

* DWR’s Drought Information Web Site

http://www.water.ca.gov/waterconditions/




California’s Groundwater Update 2013 €8/
Webinars

Hydrologic Region Webinar: June 4, 2015
* Tulare Lake, San Joaquin River, Central Coast
* http://www.waterplan.water.ca.gov/topics/groundwater/index.cfm

Hydrologic Region Webinar: July 27, 2015

e Sacramento River, San Francisco Bay, South Coast

Hydrologic Region Webinar and Technical Appendices Webinar:
August 26, 2015

* North Coast, Colorado River, North & South Lahontan

e Technical Appendices

California's Groundwater Update 2013 45



