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During 2014, most of
California experienced
extreme drought conditions
and one of the driest and
warmest years on record.

Many areas continue to be
challenged by drought conditions and are experiencing
critical water shortages. Persisting water supply
challenges have required a high level of collaboration
among local, state, federal, and non-governmental
agencies, and the public. Drought response activities
have highlighted the importance of multi-agency
coordination and communication, streamlined processes,
and resolving challenges in a timely manner.

As directed by the Governor's April 2014
Proclamation of a State of Emergency, this report is an
update on the continued efforts of many local, State,
and federal agencies to collect, analyze, and
disseminate the latest groundwater conditions. The
report identifies groundwater level changes,
groundwater basins with potential water shortages,
gaps in groundwater level monitoring, land subsidence,
and fallowing of agricultural lands. The findings of this
report reflect work of these agencies and supports the
need for sustainable management for all of California’s
water resources.

Despite the drought, this year has been a success for
California water management. The year has included
Executive Orders to address water transfers and
drought conditions, the release of the California Water
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Action Plan, the passage of historic groundwater
management legislation, and voter approval of
Proposition 1, a $7.5 billion general obligation water
bond. Now, more than ever, California is poised to
address its water supply challenges.

The Department of Water Resources and its partner
agencies are taking steps to align their groundwater
programs to the California Water Action Plan and the
new groundwater legislation. This effort will
complement and support the goal of sustainable
groundwater management by providing data, technical,
and financial support to local management agencies.
The Department is committed to implementing the new
legislation in close coordination and collaboration with
local agencies, the State Water Resources Control
Board, and other stakeholders.

Extreme drought conditions have highlighted the
need to address and manage the state’s water
resources for all beneficial uses. The time is right to take
the necessary actions to achieve long-term sustainability
of our water resources, especially the vital groundwater
which we rely upon so heavily in times of drought.

BILL CROYLE

Director

Drought Management Operations Center
Department of Water Resources
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Executive Summary

California’s Water Year 2014 (October 1, 2013 through September 30, 2014) was one of the driest in

decades and followed two consecutive dry years throughout the state. Water year 2014 was the

fourth driest year on record after 1924, 1931, and 1977, based on the Sacramento Valley water year

index, and the second driest year on record after 1977, based on the San Joaquin Valley water year

index. On January 17, 2014, Governor Brown signed a Proclamation of a State of Emergency in

response to the drought. In accordance with the proclamation, the Department of Water Resources

(DWR) prepared Public Update for Drought Response, Groundwater Basins with Potential Water
Shortages and Gaps in Groundwater Monitoring, dated April 30, 2014. On April 25, 2014, the

governor issued a second emergency proclamation to strengthen the state’s ability to manage water

and habitat effectively in drought conditions and called on all Californians to redouble their efforts

to conserve water. In accordance with Order #11 of the April proclamation, this report provides

additional and expanded information on groundwater basins with potential water shortages, gaps

in groundwater monitoring, monitoring of land subsidence, and agricultural land fallowing.

roundwater is a vital resource in California,
G providing close to 40 percent of the state’s water
supply in an average year. In some regions of the state,
groundwater accounts for as much as 60 percent of the
supply during dry or drought years. Drought conditions
typically result in an increase of groundwater well activity
and pumping to compensate for surface water supply
shortages. Increased groundwater pumping can lead to
adverse conditions including dry wells, land subsidence,
water quality impacts, seawater intrusion, and stream
depletion. Drought conditions can also cause significant

economic impacts to major water-dependent industries
such as agriculture. Fallowing agricultural lands is one
indicator of drought impacts.

The report presents the following key findings:

Groundwater basins with potential water shortages

» Based on well completion reports received this year
through September 2014, more than 350 new water
supply wells are reported in Fresno and Tulare counties,
and more than 200 water supply wells are reported in
Merced County. More than 100 new water supply

NOVEMBER 2014 | PUBLIC UPDATE FOR DROUGHT RESPONSE vii
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wells are reported in Butte, Kern, Kings, Shasta, and Land subsidence

Stanislaus counties. » Subsidence is occurring in many groundwater basins

» Groundwater levels have decreased in many basins in the state, especially in the southern San Joaquin
throughout the state since spring 2013, and more River and Tulare Lake hydrologic regions.

notably since spring 2010. Basins with notable » Due to ongoing decline of groundwater levels, areas

decreases in groundwater levels are in the Sacramento with a higher potential for future subsidence are in

River, San Joaquin River, Tulare Lake, San Francisco Bay, the southern San Joaquin, Antelope, Coachella, and

Central Coast, and South Coast hydrologic regions. western Sacramento valleys.

» Based on the available fall 2014 data, groundwater Agricultural land fallowing

levels have decreased in many basins throughout the

state since fall 2013, » A multi-agency research project led by NASA esti-

mated that peak summer acreage of Central Valley

» Based on the available data, there are many High and land idled (due to drought impacts, normal agronomic

Medium Priority basins that experienced spring 2014 practices, crop markets, etc.) in 2014 was 1.7 million

groundwater levels which rank in the lowest 10th acres, almost 700,000 acres more than in 2011, a

percentile of measurements. recent wet year.

Gaps in Groundwater Monitoring Information regarding current drought conditions and

» As of October 7, 2014, 34 of the 127 High and DWR's drought response efforts is available at
Medium priority basins and subbasins are either www.water.ca.gov/waterconditions. For the latest
partially or fully unmonitored under the California groundwater level data and detailed information
Statewide Groundwater Elevation Monitoring regarding groundwater and groundwater management in
(CASGEM) Program. California, please visit DWR’s Groundwater Information

» For the High and Medium priority basins, there are Center at www.water.ca.gov/groundwater.

significant gaps in groundwater monitoring for the
San Joaquin River, Tulare Lake, and Central Coast
hydrologic regions.

Groundwater
Information Center

Interactive map

The interactive map is

. a web-based
application which
allows for the sharing

i of much of the data,
§H reports, and other
information provided in
. | the Groundwater

= — Information Center.

o et The Groundwater Information
Center is DWR's portal for
groundwater information,
groundwater management plans,
water well basics, and statewide
and regional reports, maps and
figures.
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CH 1: INTRODUCTION

Introduction

California’s Water Year 2014 (October 1, 2013 through September 30, 2014) was one of the driest in
decades and follows two consecutive dry years throughout the state. Water year 2014 was the
fourth driest year on record after 1924, 1931, and 1977, based on the Sacramento Valley water year
index, and the second driest year on record after 1977, based on the San Joaquin Valley water year
index (Figure 1). On January 17, 2014, Governor Brown signed a Proclamation of a State of
Emergency (www.gov.ca.gov/news.php?id=18368) in response to the drought. Pursuant to the
proclamation, DWR completed Public Update for Drought Response, Groundwater Basins with
Potential Water Shortages and Gaps in Groundwater Monitoring dated April 30, 2014

(www.water.ca.gov/waterconditions).

n April 25, 2014, the governor issued a second groundwater monitoring in areas where the drought has
O proclamation (www.gov.ca.gov/news.php?id=18496)  significant impacts, and develop updated contour maps
to strengthen the state’s ability to manage water and where new data becomes available in order to more
habitat effectively in drought conditions and called on all accurately capture changing groundwater levels. The
Californians to redouble their efforts to conserve water. Department will provide a public update by November
This report addresses Order #11 of the April 2014 30 that identifies groundwater basins with water
proclamation: The Department of Water Resources will shortages, details remaining gaps in groundwater
conduct intensive outreach and provide technical monitoring, and updates its monitoring of land
assistance to local agencies in order to increase subsidence and agricultural land fallowing.

NOVEMBER 2014 | PUBLIC UPDATE FOR DROUGHT RESPONSE 1



CH 1: INTRODUCTION

Sacramento Valley Water Year Type

Figure 1: Sacramento Valley and San Joaquin Valley Water Year Types — 1906 to 2014
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Purpose and Scope

o identify groundwater basins with potential water
Tshortages and gaps in groundwater monitoring,
DWR analyzed available data from the Water Data
Library (WDL) groundwater level database, the California
Statewide Groundwater Elevation Monitoring (CASGEM)
Program, and from well completion reports (WCRs, also
known as driller’s logs). Groundwater level analysis and
maps completed for spring 2014 included groundwater
level data available as of November 1, 2014. Although
spring 2014 data were presented in the April 2014 Public
Update, some data were absent because they were not
available at the time of the April report. Therefore, this
report includes an updated analysis using a complete set
of spring 2014 data. DWR utilized fall 2014 groundwater
level data available as of November 1, 2014. Some fall
2014 data are likely unavailable to include in this report
because fall groundwater level measurements are
typically collected in September and October, and may
not have been uploaded to the WDL database by
November 1. DWR utilized well completion reports
available as of October 1, 2014, and utilized CASGEM
Program data as of October 7, 2014.
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CH 3: FINDINGS

Analysis and Findings

Drought conditions continue to stress California’s people, environment, and economy. Available

surface water supplies are limited and drought conditions have resulted in an increased use of

groundwater to meet demand. DWR analyzed new well activity and available groundwater level

data to ascertain basins with potential water shortages, and evaluated available groundwater level

monitoring networks to identify gaps in monitoring. DWR also analyzed available land subsidence

and agricultural land fallowing data to identify areas impacted by drought conditions.

The report presents the following key findings:

Groundwater basins with

potential water shortages

Based on well completion reports received this year
through September 2014, more than 350 new water
supply wells are reported in Fresno and Tulare counties,
and more than 200 water supply wells are reported in
Merced County. More than 100 new water supply wells
are reported in Butte, Kern, Kings, Shasta, and Stanislaus
counties. Groundwater levels have decreased in many
basins throughout the state since spring 2013, and more
notably since spring 2010. Basins with notable decreases
in groundwater levels are in the Sacramento River, San
Joaquin River, Tulare Lake, San Francisco Bay, Central
Coast, and South Coast hydrologic regions. Based on the
available fall 2014 data, groundwater levels have
decreased in many basins throughout the state since fall
2013. Based on the available data, there are many High

and Medium Priority basins that experienced spring 2014
groundwater levels which rank in the lowest 10th
percentile of measurements.

Gaps in groundwater monitoring

As of October 7, 2014, 34 of the 127 High and
Medium priority basins and subbasins are either
partially or fully unmonitored under the California
Statewide Groundwater Elevation Monitoring
(CASGEM) Program. For the High and Medium priority
basins, there are significant gaps in groundwater
monitoring for the San Joaquin River, Tulare Lake, and
Central Coast hydrologic regions.

Land subsidence

Subsidence is occurring in many groundwater basins in the
state, especially in the southern San Joaquin River and
Tulare Lake hydrologic regions. Due to ongoing decline of
groundwater levels, areas with a higher potential for
future subsidence are in the southern San Joaquin,
Antelope, Coachella, and western Sacramento valleys.

NOVEMBER 2014 | PUBLIC UPDATE FOR DROUGHT RESPONSE 5
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Agricultural land fallowing

A multi-agency research project led by NASA estimated
that peak summer acreage of Central Valley land idled
(due to drought impacts, normal agronomic practices,
crop markets, etc.) in 2014 was 1.7 million acres, almost
700,000 acres more than in 2011, a recent wet year.

Information regarding current drought conditions and
DWR's drought response efforts is available at
www.water.ca.gov/waterconditions. For the latest
groundwater level data and detailed information
regarding groundwater and groundwater management
in California, please visit DWR's Groundwater
Information Center at www.water.ca.gov/groundwater.
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Groundwater Basins with
Potential Water Shortages

In California, most groundwater is found in basins with alluvial deposits. Alluvial deposits are

sediments deposited by rivers, or other water bodies, onto river beds, flood plains, and alluvial

fans. Figure 2 depicts 515 alluvial groundwater basins as defined in DWR’s Bulletin 118 Update
2003 (Bulletin 118-03, water.ca.gov/groundwater/bulletin118/update_2003.cfm). Close to 96

percent of the groundwater used in California is extracted from 127 of the 515 alluvial

groundwater basins. According to the California Water Plan Update 2013

(www.waterplan.water.ca.gov/cwpu2013), total groundwater use was nearly 16.5 million acre

feet and accounted for about 39 percent of the total water supply in California (based on

average annual data for years 2005 to 2010). Groundwater is also found within fractured

bedrock in foothill and mountainous areas. Although groundwater use from fractured bedrock

settings is relatively small compared with the amount extracted from alluvial basins, the water

supply is an important source for many individual domestic wells and small public water systems.

here are are several options for evaluating the

condition and status of a groundwater basin and
whether there may be a shortage of groundwater supply
relative to demand. For purposes of this report, newly
completed water supply wells and changing groundwater
levels were evaluated and used as indicators of potential
water shortages in basins.

4.1 NEW WATER SUPPLY WELLS

The number of new water supply wells completed in
California varies each year. This variation is likely
related to (1) hydrologic conditions, such as the

amount of precipitation received and the amount of
surface water available, and (2) economic conditions,
which affect new home construction and industrial
and agricultural development. To better understand
the impacts of the current drought and to help identify
basins or areas with possible water shortages, new
water supply wells completed during 1990 through
summer of 2014 were evaluated.

Water well drillers are required to file a WCR with
DWR within 60 days of the completion of a new water
supply well (Water Code Section 13751). The WCRs can
be analyzed to help understand patterns of well drilling
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CH 4: GROUNDWATER BASINS WITH POTENTIAL WATER SHORTAGES
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CH 4: GROUNDWATER BASINS WITH POTENTIAL WATER SHORTAGES

activities and groundwater use. However,
there are limitations with relying solely OSWCR
on the WCRs to characterize drilling
activities. Analysis using WCRs could be
incomplete because (1) well drillers have
60 days to file a WCR with DWR, (2)
many WCRs are received much later than
60 days after completion of a new well,
and (3) some WCRs are never submitted
to DWR. A study conducted by DWR

suggests that well drillers typically submit

Gov

The new Online System for Well =
Completion Reports, (OSWCR,
pronounced “Oscar”) will allow drillers
to submit their reports online and will
result in gathering timely, complete,
and consistent well data. OSWCR is -
scheduled to be available in summer
2015. For more information, or to sign
up for email news, please visit

OSWCR

Online System for Well Completion Reports

Welcome

Coming Soon

WWW.Water.ca.gov/oswcr.

WCRs in excess of 90 days after work
completion with maximum days to
submit WCRs near 300 days.

For this report, available WCRs were used to evaluate
the number of new water supply wells completed each
year from 1990 through September 2014. Although
most WCRs specify well locations to township, range,
and section, the existing statewide database of WCRs
allows for direct analysis by county. Thus, the analysis in
this report only includes the well activity and planned
uses by county and by year. DWR used available WCRs
as of October 1, 2014. The analysis did not determine
whether the new water supply wells are completed in
alluvial groundwater basins or in fractured bedrock.

Figure 3 shows the numbers of new water supply
wells reported in California each year from 1990
through September 2014. Figure 3 also shows the
proportion of domestic wells, irrigation wells, public
supply wells, and other water supply wells completed
each year. The last group of wells (other) includes water
supply wells used for industrial, livestock watering,
unspecified agricultural, and unspecified water supply
uses. The number of new wells reported per year
ranges from almost 14,000 in 1990 to about 3,000 in
2011. Domestic supply wells are commonly a large
proportion of new wells reported.

Figure 4 shows the California counties and the
number of water supply wells that have been reported

for 2014 (as of October 2014). More than 350 new
water supply wells have been reported in Fresno and
Tulare counties. More than 200 new water supply wells
are reported in Merced County. More than 100 new
water supply wells are reported in Butte, Kern, Kings,
Shasta, and Stanislaus counties. These eight counties
account for almost 57 percent of the new water wells
reported for 2014 (as of October 2014). Fewer than
100 new water supply wells have been reported in
each of the other 50 counties. About 50 percent of the
new water supply wells reported for 2014 are for
domestic use, 47 percent are for irrigation, three
percent are for public water supply, and less than one
percent are for other water supply uses.

4.2 GROUNDWATER LEVELS

The collection and evaluation of both seasonal and
long-term groundwater level data are critical to assess
the conditions of an alluvial groundwater basin and to
best understand the aquifer system'’s response to
demand and recharge. Declining water levels may
indicate that groundwater extraction is outpacing the
aquifer recharge for the basin. However, some basins
may be conjunctively managed to extract groundwater
greater than recharge amounts in dry years, resulting in

NOVEMBER 2014 | PUBLIC UPDATE FOR DROUGHT RESPONSE 9
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Well Completion Report

The reports submitted by water well drillers provide useful information about a well, such as geologic materials encountered,
details about well construction and surface seal, use of the well, and well yield. Note: example only - not an actual well log.

*The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.

File Original with DWR

Page 1 of 1
Owner’s Well Number

State of California

Well Completion Report \

Refer to Instruction Pamphlet

No. 0234639

DWR Use Only — Do Not Fill In

1 1 1 |
State Well Number/Site Number

\ [ ] N[ [ [ [w]
Date Work Began 08/14/1991 Date Work Ended _8/28/1991 : Latitude : Longitude :
Local Permit Agency Tehama Countv Environmental Health T 1 | L L]
Permit Number 395-91 Permit Date 8/1/91 APN/TRS/Other
Geologic Log Well Owner
Orientation ® Vertical O Horizontal OAngle  Specify. Name John Smith
Driling Method Driling Fluid Mailing Address 227 Bidwell Ave
Depth from Surface Description X i C N
Feet to  Feet Describe material, grain size, color, etc City Red Blu State &3 Zip M

0 6 topsoil Well Location

6 20 brown clay Address

20 50 brown clay and gravel City same as above County Tehama

50 62 gravel (water) Latitude 40 2 9 N Longitude 122 27 12w
62 80 brown clay Dea.  Min.  Sec. Dea. M. Sec

80 100 gravel to cobble size brown to tan Datum Dec. Lat. Dec. Long.

100 116 brown clay, fat changing to sand APN Book 07 Page 120 Parcel 14

116 133 cobbles and gravel Township 25N ___Range 03W ______ Secton 10
133 168 brown clay, fat with sandy lenses Location Sketch Activity

168 207 gravel to cobble size Sketch must be drawn ,l\alol'r;ahnd after form is printed. @ New‘we” ]

O Modification/Repair

207 288 blue clay, fat O Deepen

288 305 sand, medium size B . WE Ll O Other

305 [330 |blue day 4 e A—

' under “GEOLOGIC LOG"

*screen type: shutter screen

Planned Uses

yo®
1 ® Water Supply
Domestic [JPublic
irrigation [Jindustrial
Q Cathodic Protection
O Dewatering
O Heat Exchange

ast

House

[}
50”7

West

QO Injection
l O Monitoring
@ weéLl O Remediation
O Sparging
South O Test Well _
lllustrate or describe distance of well from roads, buildings, fences, o Vapor Ex‘ra Chon
rivers, etc. and attach a map. Use additional paper if necessary. QO Other

Please be accurate and complete.

Water Level and Yield of Completed Well

Depth to first water 47
Depth to Static
Water Level 54

(Feet below surface)

(Feet) Date Measured 08/14/1991

Total Depth of Boring 330 Feet Estimated Yield * 100 (GPM) Test Type Constant Rate
Total Depth of Completed Well 310 Feet Test Length 3.0 . (Hou’rs) Total Dravlvdown 19 (Feet)
*May not be representative of a well's long term yield.
Casings Annular Material
Depth from Bgrehole Type Material _WaII O_ulside Screen Sl_ot Size Depth from i -
Surface Diameter Thickness Diameter Type if Any Surface Fill Description
Feet to Feet (Inches) (Inches)  (Inches) (Inches) Feet to Feet
0 116 12 Blank STEEL .25 6.5 0 110  |Bentonite
116 133 12 Screen STEEL .25 6.5 2.125 110 310 #8 sand
133|168 12 Blank STEEL .25 6.5
168 207 12 Screen STEEL .25 6.5 2.125
207  |288 12 Blank STEEL .25 6.5
288 310 12 Screen STEEL .25 6.5 2.125
Attachments Certification Statement

O Geologic Log

1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief

DWR

[ Well Construction Diagram
Geophysical Log(s)

O Soil/Water Chemical Analyses
O other

Name ESSIG WELL DRILLING

Person, Firm or Corporation

P.0. BOX 711 WESTPORT

CA 91201

Zip

State
020 0505051

Attach additional information, if it exists.

ddress City
Signed#,&%‘m/’ 01/0172
757 Licensed WateMiiell Date Signed

C-57 License Number

188 REV. 1/2006

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM
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CH 4: GROUNDWATER BASINS WITH POTENTIAL WATER SHORTAGES

Figure 3: Reported New Water Supply Wells 1990 to 2014*

In thousands
16

[ Other M Public M Irrigation M Domestic

1990 1992 1994 1996 1998 2000

the lowering of water levels with subsequent recharge
and recovery during wet years. In order to discern if a
groundwater basin may be in shortage, seasonal and
long-term groundwater levels must be analyzed over
periods that include below normal and above normal
water years.

The analysis presented in this report uses groundwa-
ter level measurements collected during the spring and
fall. In most areas of California, spring measurements
typically depict the highest groundwater elevations for
the year, a time just prior to the irrigation season and
after groundwater levels have had an opportunity to
rebound from winter precipitation and early spring
snowmelt. Fall measurements typically reflect groundwa-
ter conditions after the irrigation season when ground-
water levels in many basins are expected to be at or near

2002 2004 2006 2008 2010 2012 2014

*as of October 2014

their lowest levels for the year, and prior to recharge
from winter precipitation and spring snowmelt.

Groundwater level change maps depict the difference
in groundwater levels at individual well locations over a
specified time period. These maps provide a simple way
to depict and evaluate local and regional changes and
trends in groundwater levels. Figure 5 and Figure 6
depict change in groundwater levels at well locations
from spring 2013 to spring 2014, and from spring 2010
to spring 2014, respectively. Based on the available data,
groundwater levels have decreased in many basins
throughout the state since spring 2013, and more
notably since spring 2010. Basins with notable decreases
in groundwater levels are in the Sacramento River, San
Joaquin River, Tulare Lake, San Francisco Bay, Central
Coast, and South Coast hydrologic regions.
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Figure 4: Reported New Water Supply Wells 2014*
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Groundwater Level Change* — Spring 2013 to Spring 2014
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*Groundwater level change determined from water level measurements in wells. Map and chart based on available data from the DWR Water Data
Library as of 11/08/2014. Data subject to change without notice.
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Groundwater Level Change* — Spring 2010 to Spring 2014
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*Groundwater level change determined from water level measurements in wells. Map and chart based on available data from the DWR Water Data
Library as of 11/08/2014. Data subject to change without notice.
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A more detailed method of evaluating groundwater
conditions is through the use of groundwater level
change contour maps. Groundwater level change
contours represent lines of equal groundwater level
change. The shape, distribution, and extent of these
contours help identify the regional distribution and
magnitude of local groundwater level changes. Figure 7
and Figure 8 depict regional change in groundwater
levels for the northern and southern Central Valley from
spring 2013 to spring 2014. For this analysis and available
data set, notable decreases in groundwater levels are in
basins within the San Joaquin River Hydrologic Region,
and more significantly, for many basins in the Tulare Lake
Hydrologic Region.

Figure 9 depicts change in groundwater levels at well
locations from fall 2013 to fall 2014. Some fall 2014
data are unavailable to include in this report and may
not have been uploaded to the WDL database by
November 1. Based on the available data, groundwater
levels have decreased in many basins throughout the
state since fall 2013. Basins with notable decreases in
groundwater levels are in<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>