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_ Groundwater Conditions Report

Executive Summary
Water year 2021October 1, 2020 to September 30, 2024)s the second driest year on record
followingthe fifth driestyearin 2020.0nce again, &liforniais experiendng historic drought conditions
andaredudion in surface water suppliedn the face of these drought conditions amy water
managerdaveturned to extracting additionagroundwaterto fulfill their water supply needs
Groundwater conditions in California areflective ofthese dynamicsaswater levels imearly two
thirds of monitoring wells are below their historical average lewéth one in fivewellsbeing
measured aits historic low in fall of 202{Figue 8).

As graundwater bvelsdecling areasin the southern San Joaquin Valley continue to experid¢aioce
subsidenceat rates up to one foot per year and areas on the western side of the Sacramento Valley
have begun experiencing land subsidence atsatp to 07 feet per year Figure 9. Nearly 1,000 dry
well reports were received this water year as the drought ensudargeincrease from the previous
water year.Adding to pressure on the resource, higher numbafrsew domestic and irrigation wells
were installedthis water year than any of the previous five water ye#ig\ires 12 and 14

Throughnear term drought actions and the longrm implementation ofthe Sustainable
Groundwater Management Act (SGM8#8iate and local agencies are taking great strides\émage
groundwater resources for loAgrm use, so that groundwater basins can serve as a drought hnffer
future years. Groundwater Sustainabiljans are now fullgdeveloped.and implementation of these
plans has begun in basins covering 98% of the groundwater pumped in the state.



Introduction

This report summarizes groundwater conditions for WY 2021 including groundwater levels, land
subsidencenew well installations and reported dry wells throughout California and compares these
conditions to other recent years to show how conditions have changed over time.

To view the latest groundwater information, statistics and summaries of groundwater conditions, land
subsidence and well infrastructure, visitt A F 2 NI/ A | Q . OntRedsifeRugersicanesii andh @ S

create customized data summaries with the latest information which is updated weekly in a series of

interactive dashboards.

Key Findings

1 Increased reliance on groundwater especially during drought years has
resulted in the lowering of groundwater levels imse parts of the stad
(Hgures 3-7).

1 Groundwater conditios in Fall of 2021 show over 62 percent of monitoring
wells are below normal levels with nearly one in five (21 percent) being at
all-time low level Figure §.

1 Land subsidence continues to occur in California during WY @igdre 9)
but at a lowerrate than the previous drought in 201Bigure 10.

1 More domestic and irrigation wells were installed this year than in any of th
previous 5 yearsHigures 11 through 14

1 More dry well reports were received over the last yeligure 1% than any of
the previous fiveyears Figure 16.

Photo1: DWR Staff and Contractors Work to install a New Well to Monitor Groundwater Conditions in the Indian Wells Valley
Groundwater Basin.

Drought and Goundwater in California

California, as well as the entire Western United Statesxgeriending the effects of climate change
with extreme weather events that continue to set records. The region faces another significant drought


http://www.sgma.water.ca.gov/CalGWLive

in the wake of one therkst periods ever recorded as Water Year (WY) 2021 ended with most of the
state in anExtreme or Exceptional Drougstatus. WY 2022 began with many cities settindiale

records for the mosprecipitation ever recorded in one day. As an example, the city of Sacramento set
an alktime record with 5.44 inches of rain on October 24, 2021, breaking the previous record set more
than 140 years ago (1880, 5.28 inches) and surpassing the total awfoam that fell in the previous

296 days (4.89 of rainfall in Sacramento between Janugr@dtober 23).

A wet period remained in place through the end of December 2021 with historic snow fall in the Sierra
including over 214 inches or nearly 20 feésoow, breaking the previous record by nearly three feet
and resulting in rising reservoir levels. Unfortunately, a historically dry period has again settled in for
the beginning of 2022, continuing the dry WY 2021 trend.

WY 2021 was the second driestay®n record (1896 to 2021) for statewide precipitation and was
exacerbated by a dry WY 2Q2is twayear dry period continues an arid trend California has been
experiencing in the 21st century, including the thigsar drought of 2002009 and the fiveyear
droughtof2012s nmMmc ® 2, HnamT gk a [/ FEAF2NYAlI Qa aSO2yR 4SS
emergency fomany, but not alcounties in the state WY 2018 reverted to dry conditions that were

only briefly relieved by a modestly above normal WY 2019

I £ AF2NYALI Qdimateri@dy iffluedteshioundwat&r usaith more being used when

surface water supplies are limiteBigurel (below) displays the annual statewide precipitation in

Californiad A Y OS M dT ¢ ® 5 dzNRA y IgroBdiated J&sMIo matural storagé A F2 N A | ¢
infrastructure,arethe largest source of stored water used to supply the State.
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Figurel: Statewide Annual Precipitation, NOAA National Centers for Environmental Inform@lonate at Glance: U.S. Time Series,
Precipitatior). 2021 Water Year Data uses projected totals baftechean precipitation levels from September 1896 to 202ans.
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https://water.ca.gov/water-basics/drought
https://www.ncdc.noaa.gov/cag/global/time-series
https://www.ncdc.noaa.gov/cag/global/time-series

While precipitation drives the hydrologicggm in California, the snowpack, reservoirs, and

IANRBdzy Rgl GSNI 0l aAya LINE JheRofalstirag8capadit F SQ &t & F & SHNA & ¢
groundwater basins has been estimated to be between 850 and hy#8ilon acrefeet (MAR

(California Deprtment of Water Resources 1975). After taking into account that less than half the
groundwater is available for use because it is either too deep to be pumped economically or of poor
quality, i KS &G+ G§SQa dzal o fs&ppdxiiaety Ral2 tineNargelitzaNted S
combinedstorage capacity (5SMARF of allmajor reservoirand25-85 times largethan thecombined

storage capacityl6 MAF ofthe Snowpackn CalifornigFigure 2.

Snowpack
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Reservoirs
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Groundwater
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Figure 2Relative Sirage Volumes inowpack, ReservojrandGroundwater Aquifers

Groundwater basins act as a buffer between wet and dry periods, balancing out the variability in

annual snowpack and reservoir storage by providing additional storage capacity in wet years and
additional supply in dry yeardManaging and protecting this fffer is especially important arore than

80 percent of Californians depend on groundwater for some portion of their water sufphye

communities rely entirely ogroundwater for drinkingvater, and it is a critical resource for many

farms, urban areas, and ecosystems across the Ssaewpack and reservoir storage contribute a

f I NBS LISNOSy(l 3sS & IDWRKSrert GulitianS);béwevérlinidy Xdara dzLILI &
groundwater providedzLd 2 c¢cn LISNOSy G 2 FOthedinipartargphdeddf Q& o (S|
Californid) @ater supplyportfolio includeconservationdesalinationandwater reuse

Impactssuch as increasddnd subsidencanddry wellscan occuasgroundwater levels declind.and
subsidence has le® documenedthroughout the last century in certain areas of the stagsultingin

over 30 feet of vertical displacement in localized argaSGS Land Subsidepaad camage to well

heads, leveed|ood control structuresyater conveyance facilities, highways and other infrastructure
DWRprovidessubsidence dataothe/ | f A T2 N/ Al Q& D NP dndhasimaintainet @k S &
well reporting systensince the last drought perioflom 2012-2016 in which thousands of dry well

reports were receivedHistorically more new groundwater wells are installed in California during

extended dry periods and droughadding to pressure on the resourdeis isdue to several factors
includingwellsgoing dy, concerns about wells going dgmd corterns abouincreasedyroundwater
regulations

The Department of Water Resources is committed to assisting, dtétal, and federal partners, local
groundwater managers and interest@artieslearn more abougroundwaterand cooperatively work
to sustain this precious resource for future generations. $hstainable Groundwater Management


https://pubs.usgs.gov/fs/2016/3062/fs20163062.pdf
https://water.ca.gov/Programs/Groundwater-Management/Bulletin-118
https://water.ca.gov/Current-Conditions
https://www.usgs.gov/special-topics/water-science-school/science/land-subsidence?qt-science_center_objects=0#qt-science_center_objects
https://sgma.water.ca.gov/CalGWLive/#subsidence
https://mydrywell.water.ca.gov/report/
https://mydrywell.water.ca.gov/report/

Office providesssistance through technical support, facilitation suppgrart funding, andhostsa

series ofdata and toolgo support groundwater managemenor the latest groundrater conditions
acrossCalifornia, pleaseisit/ | £ A F2 N/ A | Q & . Ifiydumrezyiterésted itsléarninginidre

about groundwater in Californjgg S Sy O2 dzNJ} 3S @ 2dz (2 N@BdumiwaileKS 5 S LI
report/ I t AT2NY Al Q4 DNRdzyRgF GSNJ ! LRI OGS HAHN®

Photo 2:DWR Staff Measurhe Groundwater Levah a Monitoring WellLocated North of Sacramento, California.

Satusof Califoy A Qa4 DNRBdzy Rgl 1SN / 2y RAGA2Y A
Groundwater Levels

Changes in groundwater levels, especially groundwater level declines during droaghitdicate

potential vulnerabilities to groundwater wells and the environmeatoundwater level data also

provide valuable information on seasonal fluctuations, lb&gn changes, and trends in groundwater
storage.Groundwater levels are measured a regular schedul@ a variety of groundwater wells

located throughout the statevith late water year measurenms capturing the posirrigation seasonal

low groundwater levelsThe data are collected by the Department of Water Resources (DWR) and also
reported to DWR byalifornia Statewide Groundwater Elevation Monitor{QopSGENENtities
Groundwater Sustainability Agencies implementing $wsstainablésroundwater Management Act

(SGM), local agencies, and private well owners.

The first section of thiseport uses maps to depict how groundwater levels have changed over time
using two different analytical methods. One methggdoundwater level change mapshow the

change in groundwater levels between two differgmtars, measured ithe fall timeframe. The second
method usegrend analysiof water leveldor wells having at least l&hnualwater yearQ @ctober to
Septembey measurements over a 2@ear period to illustrate the statistical magnitude and direction of
groundwater level changé (¢ Svatér @&l increasing or decreasing trend over time).


https://sgma.water.ca.gov/CalGWLive/
https://water.ca.gov/programs/groundwater-management/bulletin-118
https://water.ca.gov/Programs/Groundwater-Management/Groundwater-Elevation-Monitoring--CASGEM
https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management
https://water.ca.gov/Programs/Groundwater-Management/SGMA-Groundwater-Management

The groundwater level change mafpgyures3 - 6) comparethe fall 2021 groundwater level valuds
the values fronfall 2020, 2018, 2016, and 201dne, three, five, and teyear comparisons)he
groundwater level change maps display groundwater level increases and decireasdisand
summarize data by hydrologic regiorable 1shows a breakdown of the information shown in the
groundwater levethange mapsWater Year Type as defined by the Sacramento Rr&taton Index
Department of Water Resource€alifornia Data Exchange Centé$lhist (ca.gov)

Table 1:Statistical Summary of Groundwater Lef@WL)Changsfrom Fall 2021As Shown ifrigures )

Period(Water Year T -\I;\c;til Decrease| Decrease Change | Increase Increase
erlod(Water Year Typg count| >25Tt |51025ft| +/-5ft | 5t025ft | >25ft
1-YearGWLChange
(Critical vs Dry) 4,743 8.3% 35.7% 48.4% 5.4% 2.2%
2021 compared to 2020
3-YearGWLChage
(Critical vs Below Normal)| 4,333 9.3% 31.0% 44.0% 12.6% 3.1%
2021 compared to 2018
5-Year GWLChange
(Critical vs Below Normal)] 4,076 7.0% 26.0% 46.2% 15.8% 4.9%
2021 compared to 2016
10-YearGWLChang
(Critical vs Wex 3,391| 27.3% 38.5% 26.1% 5.5% 2.5%
2021 compared to 2011

Groundwater level measurements are oftplotted onatime-serieschart called a hydrograpto show
how the groundwater level has changed over time. Below (Photo 3) is an agtralgraphfrom a well
in San Joaquin Coungyhowing groundwater level changes from 1950 to present.

Photo 3:ExampleHydrographShowingGroundwater Level Gimgesin a Monitoring Well southfoStocktonCalifornia
Ground Levels for Well 378678N 12113323001
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http://cdec4gov.water.ca.gov/reportapp/javareports?name=WSIhist

The oneyear change maggure3) shows more declines than increases in groundwater leagls
expected in thesecond year o$tatewidedroughtconditions Measurements from pproximately44
percent ofmeasured wel showmore than five feet oflecline ingroundwater levelandonly seven
percentshowmore than five feet ofncrease in water levels.

Figure3: Statewide and Hydrologic Regigroundwater level change map for oyear period betweeriall2020 and 202. SeeTable 1
for specific groundwater level statistiddap and charts based on available d&tam the DWR Water Data Libraas 0f01/14/2022.



https://wdl.water.ca.gov/

