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PRESENTATION OUTLINE

Kern County Subbasin 3rd Annual Report WY 2021 
Coordinates all GSPs to cover entire Subbasin

KRGSA GSP Implementation Annual Report WY 2021
KRGSA Plan Area activities required by GSP
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3rd GSP ANNUAL REPORT
1

 All GSAs in the Kern County 
Subbasin – including the KRGSA –
coordinated on preparation of the 
3rd GSP Annual Report

 Submitted to DWR April 1, 2022

 Includes a summary of KRGSA 
implementation activities

DRAFT



SUBBASIN-WIDE ANNUAL REPORT AND
ADDITIONAL KRGSA GSP ACTIVITIES

 Kern County Subbasin 3rd Annual Report WY 2021

 Support Subbasin analysis with KRGSA data
 Numerical model update

 Water level mapping and hydrographs

 Summarized KRGSA monitoring data and progress report

 KRGSA GSP Implementation Activities WY 2021

 Water Level monitoring program

 Subsidence monitoring program

 Water Quality Management Action 

 Groundwater Budget for the KRGSA
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HYDROLOGIC INDICES FOR WATER YEAR TYPE
WY 2021 CRITICALLY DRY CONDITIONS

San Joaquin Valley Water Year Type Kern River Index (Runoff April-July and Annual)

WY 2021 – Kern River 15% 
of long-term average flow

WY 2021 – Critically dry
DRAFT



 Drought conditions 
resulted in Subbasin-wide 
water level declines

 Decline of Groundwater 
in Storage for WY 2021:         
-1,812,211 AF

 Largest declines in areas 
of concentrated recovery 
pumping associated with 
water banking

WY 2021 ANNUAL REPORT 
CHANGE in GROUNDWATER in STORAGE

DRAFT

Kern Fan 
Banking Area



DWR WATER USE TABLES, WY 2021
DATA UPLOADED TO SGMA PORTAL WEBSITE

 DWR provides templates for compiling surface water and 
groundwater volumes used in the Subbasin by water source and 
water use sector

 About 3.3 MAF used in the Subbasin in WY 2021

 Groundwater makes up about 75% of the supply in the critically dry  
WY 2021

 Decreased surface water supplies in WY 2021:

 57% of the available surface water supply in WY 2020 

 30% of the available surface water supply in in WY 2019

 Agriculture is the largest water user (about 75%)

 Other Water Use Type includes recovery pumping for the Managed 
Aquifer Recharge projects (e.g., banking)

 Important SGMA strategy: maximize surface water use in the 
KRGSA!

Total Water Supply by Water Source 
Water Source Acre-ft
Groundwater 2,471,156
Surface Water 774,033

Recycled Water 51,926
Reused Water 121

Other Water Source Type 0
Total Water Supply 3,297,235

Total Water Supply by Water Use
Water Use Sector Acre-ft

Urban 215,870
Agricultural 2,467,092

Managed Wetland 18,036
Managed Recharge 74,887
Native Vegetation 0

Other Water Use Type 491,137
Total Water Use 3,267,023

Totals do not match exactly due to 
different methods used to compile data; 
error <1%. DRAFT



KRGSA GSP
WATER LEVEL MONITORING NETWORK

 3 Management Areas (MAs) based on 
primary land and water use

 38 wells - GSP Monitoring Network

 Developed minimum thresholds (MTs) 
and measurable objectives (MOs) for 
each well to track sustainable 
management

 Report semi-annual water level data to 
the DWR online SGMA portal 
(coordinated by the Subbasin Plan Manager) 38 wells in 3 Management Areas

Urban (15-green), Banking (3-purple),  
Agricultural (20-red) 
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Ground Surface Elevation

Banking MA

MO

MT

Ground Surface Elevation

Agricultural MA

MO

MT

Ground Surface Elevation

Urban MA

MO

MT
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MO – Measurable Objective
MT – Minimum Threshold

Examples for meeting 
sustainable 
management criteria



KRGSA GSP MONITORING NETWORK
WY 2021 MT EXCEEDANCES

 Minimum Threshold (MT) exceedances in 4 
wells in east central and southern KRGSA

 3 of these 4 are active production wells

 Problematic if water levels in well have not 
fully recovered from pumping drawdowns 
prior to measurement

 Need to monitor static water levels – not 
pumping water levels, which are impacted by 
well inefficiencies

 Objective: identify regional declines in the 
aquifer; not pumping declines in a well 38 wells in 3 Management Areas

Urban (15-green), Banking (3-purple),  
Agricultural (20-red) 
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KRGSA HYDROGRAPHS WITH MT EXCEEDANCES

 Some MT exceedances appear 
to be related to active pumping 
in monitoring network well

 Not currently “undesirable 
results”

 Research for replacement wells 

 Included request for new 
monitoring wells in recent grant 
application

Ground Surface Elevation

Minimum Threshold

Measurable Objective

Inactive well Pumping well
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MULTI-FACETED APPROACH TO SUBSIDENCE MONITORING 
KRGSA GSP
 Historical land subsidence in southern 

KRGSA and adjacent districts

 Thick clay deposits associated with 
paleo-lake beds in the southern Kern 
County Subbasin

 No adverse impacts to critical 
infrastructure in KRGSA to date – no 
“undesirable results”

 KRGSA monitoring – water levels, local 
GPS station, regional InSAR data

 Subbasin-wide monitoring to target CA 
Aqueduct and Friant-Kern Canal

DRAFT

Friant-
Kern 
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KRGSA WATER LEVEL MONITORING
FOR LAND SUBSIDENCE 

 Maintain water levels close to or above 
historical low levels to prevent 
exacerbation of future land subsidence 
and to avoid “undesirable results”

 Water levels in areas of larger subsidence 
rates in the KRGSA are currently above 
historic low water levels

 Time lag expected between groundwater 
recovery and cessation of land subsidence; 
recent drought of record triggered 
regional increase in land subsidence

 Some subsidence expected to continue 
into the future
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DWR InSAR DATA WY 2021

 Supplemental Subsidence Monitoring – 13 locations 
both inside and outside historically impacted areas

DRAFT

No vertical
displacement

InSAR
Cell ID

Average Vertical
Displacement

WY 2021 (inches)

Last Year Data to 
Compare

WY 2020 (inches)

Difference 
(inches)

1 -0.732 -1.075 -0.343

2 -0.259 -0.724 -0.465

3 -0.514 -1.250 -0.736

4 -0.247 -0.503 -0.257

5 -0.549 -1.124 -0.574

6 -1.089 -1.556 -0.467

7 -1.780 -2.375 -0.595

8 -1.295 -1.282 0.014

9 -1.988 -2.862 -0.874

10 -1.150 -1.359 -0.209

11 -0.013 -0.011 0.002

12 -1.092 -1.057 0.035

13 -1.256 -1.822 -0.566

 WY 2021 Subsidence 
rates:  0.013 in/year 
to 1.99 in/year

 Overall subsidence 
rates for WY 2021 
lower than WY 2020 
(green values at left) 

 Method error:   
+0.12 inches/year

0 – 0.96
inches

>0.96
inches



KRGSA WATER QUALITY TRACKING
ARSENIC CONCENTRATIONS IN GROUNDWATER WY 2021

 Track constituents of concern (arsenic) from 
existing water quality monitoring programs 
as part of a KRGSA GSP Management Action

 Exceedances of arsenic MCL in multiple 
water supply wells; all of these wells also 
exceeded MCL prior to WY 2021

 Some water systems already have arsenic 
wellhead treatment (City, GCWD, ENCSD)

 Highest concentrations at Arvin Sanitary 
Landfill – multiple wells up to 120 ug/L 

 Arsenic concentrations similar or lower than 
historical data and do not appear to be 
exacerbated by GSP management 

DRAFT
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KRGSA “CHECKBOOK” GROUNDWATER BUDGET
WY 2016 – WY 2021
 “Checkbook method” tabulates 

inflows and outflows at ground 
surface; excludes subsurface flows

 Banking recharge and pumping 
recovery by others removed

 Decline in groundwater in storage 
of -227,305 AFY for critically dry 
WY 2021; compares to a decline 
of almost 2MAFY for the Subbasin

 Overall positive water balance for 
average hydrologic conditions 
(e.g., WY 2016 – WY 2021)

DRAFT

Note:  Water budget zones were established to facilitate data collection and prevention of double-counting and 
do not reflect all local flows within agency boundaries.

 Positive balance (10,519 AFY) for WY 2016–2021 indicates improvement over the  
negative balance (-29,000 AFY) for WY 1995–2014 GSP historical average conditions

2016 2017 2018 2019 2020 2021
Average

2016-2021
INFLOWS
Water Zone Budget 1 (Improvement District 4) 19,589 32,810 24,209 25,979 18,104 7,905 21,432             
Water Zone Budget 2 (City of Bakersfield) 48,637 248,243 77,745 151,881 104,941 35,536 111,164           
Water Zone Budget 3 (Kern Delta Water District) 121,818 208,194 165,925 187,931 125,869 95,372 150,852           
Water Zone Budget 5 (Additional Pumping - Return Flows) 11,750 11,129 12,179 11,425 13,548 12,815 12,141             

201,795 500,376 280,058 377,216 262,461 151,627 295,589           
OUTFLOWS
Water Zone Budget 1 (Improvement District 4) 16,873 7,667 5,531 5,461 10,708 20,766 11,168             
Water Zone Budget 2 (City of Bakersfield) 65,551 56,954 53,843 54,989 61,016 71,124 60,579             
Water Zone Budget 3 (Kern Delta Water District) 183,527 137,921 201,423 160,590 117,526 241,917 173,817           
Water Zone Budget 5 (Additional Pumping) 38,211          34,928        41,638        36,127        41,001        45,126        39,505             

304,162 237,470 302,435 257,167 230,251 378,933 285,070           

INFLOWS - OUTFLOWS -102,368 262,906 -22,377 120,049 32,210 -227,305 10,519         

51% 277% 55% 180% 47% 23% 106%

All values in acre-feet/
Water Year (AFY)

Kern River Annual Index


ID4 WBZ1

		WATER BUDGET ZONE 1 - IMPROVEMENT DISTRICT No. 4

								WY2021 Monthly Data Update 																								WY2015 - WY2020 provided as reference														4/15/22

		GROUNDWATER BUDGET						All values presented in acre-feet; Years are Water Years.																																						DRAFT - WATER YEAR

		All values in acre-feet/Water Year (AFY)				Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep				2015		2016		2017		2018		2019		2020		2021		AVERAGE 2015-2021		Source/Checks

		INFLOWS

		Water Banking Recharge

				COB 2800 Recharge		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		220		2,035		- 0		- 0		322		ID4 - not incl. in "In-District Recharge" from ROWCs.

				Truxtun Lakes		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		275		415		957		- 0		- 0		235		KR Annual - ID4Summary Pge

				Aera Park		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		KR Annual - ID4Summary Pge

				The Park at River Walk		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		KR Annual - ID4Summary Pge

				KRC&I		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Canal and Operational Recharge

				CVC to River Channel (Imp. wtr)		604		360		0		131		549		8		0		0		0		379		615		595				- 0		3,067		6,465		11,391		5,841		6,507		3,241		5,216		assumes TO2, TO3 and TO4

				Additional Recharge off CVC (KR)																												- 0		3,157		4,565		2,244		2,696		- 0		- 0		1,809		transport losses not including Calloway

				Calloway Canal Operational Losses		0		48		123		107		0		123		119		123		119		0		0		0				- 0		1,675		1,074		1,234		793		1,281		762		974		KR Annual, ID4 Recap page

				Calloway Canal Below 99		0		79		262		93		0		138		117		337		431		0		0		0				- 0		- 0		- 0				288		2,322		1,457		678		KR Annual, ID4 Recap page

				Beardsley Canal Diversion Losses		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		KR Annual, ID4 Recap page

				KRC&I Ditch Spreading		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		KR Annual, ID4 Recap page

				Kern River Recharge (from City)		0		177		458		215		66		368		310		256		251		0		0		0				- 0		11,304		19,922		7,968		12,797		7,647		2,101		8,820		New River/Carrier allocation from City

				Carrier Losses (from City)		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		New River/Carrier allocation from City

		Additional In-District Recharge (Est.)1																																										- 0				No Longer Used

		Private Pumping Return Flows																														403		386		509		737		572		347		343		471		Est. from ID4 pmping (13% of 55%outdoor - varies monthly) - well specfic pumping was not available - 2019 looked imcomplete

				TOTAL INFLOWS		604		664		843		546		615		637		546		716		801		379		615		595				403		19,589		32,810		24,209		25,979		18,104		7,905		18,428

		OUTFLOWS

		Water Banking Recovery

				COB 2800 Recovery		0		0		0		0		505		819		1,129		819		0		0		0		0				- 0		4,419		470		- 0		- 0		- 0		3,272		1166		KCWA ID4 2800 wells

				Recovery of In-District Recharge		5		0		0		0		0		1,076		1,218		1,168		974		948		1,151		1,088				23,258		1,650		- 0		- 0		- 0		- 0		7,628		4,648		KCWA ID4 wells

				JURP Recovery Wells		875		293		0		0		0		573		405		389		624		656		653		595				4,624		4,200		1,682		- 0		- 0		5,182		5,063		2,964		JURP wells in KRGSA

		Kern River Riparian Water Use																														40		1,244		671		679		748		678		- 0		580		ET Loss from DBS Study for City

		Private and Small System Pumping				392		392		392		370		370		370		370		370		370		396		396		396				5,618		5,360		4,844		4,852		4,713		4,849		4,803		5,005		ID4, semiannual, except COB, Cal Wtr, Vaugh, NOR  well specfic pumping was not available - 2019 incomplete; PS corrected 2014 and 2015 to match final PDF spreadsheets

				TOTAL OUTFLOWS																												33,540		16,873		7,667		5,531		5,461		10,708		20,766		14,364



		INFLOWS - OUTFLOWS				604		664		843		546		615		637		546		716		801		379		615		595				-33,137		2,716		25,143		18,677		20,518		7,395		-12,861		4,064		4,064





		1Values derived using annual data from the ID4 Report of Water Conditions (ROWC) reports for 1994-2004 to supplement incomplete data from other sources.

		NOTE: Water Budget Zones are used for data organization only. This summary spreadsheet does not include all inflows and outflows in the ID4 Service Area. Additional data within ID4 are contained on several other WBZ data sheets and are not double-counted here.
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 COB WBZ2

		WATER BUDGET ZONE 2 - CITY OF BAKERSFIELD

								WY2021 Monthly Data Update 																								WY2015 - WY2020 provided as reference														4/15/22

		GROUNDWATER BUDGET						All values presented in acre-feet; Years are Water Years.																																						DRAFT - WATER YEAR

		All values in acre-feet/Water Year (AFY)				Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep				2015		2016		2017		2018		2019		2020		2021		AVERAGE 2015-2021		Source

		INFLOWS

		Water Banking Recharge																																																				Color code for WY2016-2019 Numbers

				COB 2800 Recharge		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		138,177		15,340		57,615		14,724		- 0		32,265		City Recharge xls						(Highlighting corresonds to the rows of data to the left)

				Truxtun Lakes		121		0		0		50		39		0		244		0		0		0		0		0				654		2,925		3,426		- 0		3,579		5,021		454		2,294		City Recharge xls

				Aera Park		0		0		0		0		0		0		0		0		0		0		0		0				16		313		1,117		612		2,198		1,160		- 0		774		City Recharge xls

				The Park at River Walk		0		0		0		0		0		0		28		0		0		0		0		0				324		1,544		1,099		728		1,072		905		28		814		City Recharge xls

				KRC&I (via ditch)		60		60		53		0		54		0		0		0		0		0		0		0				509		0		470		441		426		0		227		296		Canal Loss

				Wilson Ditch		0		0		0		0		0		0		0		0		0		0		0		0				- 0		455		- 0		- 0		- 0		- 0		- 0		65		City Recharge xls								Green highlighting represents firm numbers from data

		Canal and Operational Recharge

				Kern River Recharge (City)		0		210		542		254		78		436		367		303		297		0		0		0				527		5,962		60,606		32,413		49,894		37,222		2,487		27,016		New Loss by agency

				Carrier Canal Loss (City)		231		69		117		376		489		203		538		386		396		130		0		0				2541		4785		4875		3847		5278		8546		2,936		4,687		New Loss by agency

				Urban Deliveries from KDWD																												943		5,346		- 0		- 0		- 0				- 0		1,048		assumed no change								assumed no change

				Calloway Canal (City)																												- 0		- 0		- 0		- 0		- 0				- 0		- 0		assumed no change								assumed no change

		M&I Return Flows

				California Water Service1																												3,273		3,046		3,169		3,407		3,157		4,895		4,895		3,692		calc from total water supply								10% of muni supply				includes SW

				City Water Service Area 																												2,441		2,477		2,797		2,997		3,042		4,859		4,859		3,353		calc from total water supply								10% of muni supply				includes SW

		Stormwater Recharge (sumps)				0		1,036		930		2,604		239		2,046		505		0		0		0		0		0				14,163		14,429		22,162		10,496		20,780		16,406		7,361		15,114		from stormwater calcs 2020 is the average of last 5 years

		Wastewater Recharge

				WWTP #2 Ag Irrig. SW Infiltration		168		162		164		162		146		161		158		165		163		173		173		168				1,169		1,195		1,195		1,195		1,195		1,195		1,964		1,301		assumed unchanged								Bge highlighting represents reasonable estimates

				WWTP#3:

				Pond Recharge		1,363		1,276		805		1,209		746		438		489		793		483		384		681		923				4,600		5,213		8,217		5,712		3,341		9,765		9,591		6,634

				SW infiltration - Irrig. (KRGSA)		49		40		43		42		32		53		64		76		87		87		94		66				736		947		933		557		303		242		734		636

				TOTAL INFLOWS		1,993		2,854		2,655		4,698		1,823		3,338		2,392		1,722		1,426		774		948		1,157				31,897		48,637		248,243		77,745		151,881		104,941		35,536		99,840

		OUTFLOWS

		Water Banking Recovery

				COB 2800 (Olcese wells 3-8)		0		0		0		0		0		0		0		429		1,103		1,101		1,053		1,071				520		- 0		- 0		- 0		- 0		- 0		4,757		754		COB; all years.xls

		Kern River Riparian Water Use																														35		295		3,219		399		2,354		1,260		35		1,085		Assumed 2015 rate								Red highlighting represents missing data/guesses

		Municipal and Industrial Pumping

				California Water Service1		1,937		1,542		1,351		1,124		1,007		1,488		1,557		2,248		2,926		3,186		3,116		2,624				35,796		34,827		25,308		23,974		21,488		28,692		24,105		27,741		74% of CalWater

				City of Bakersfield		2,881		2,960		3,153		3,397		3,292		3,183		2,939		2,844		2,923		2,881		2,939		3,061				29,138		28,135		26,346		26,425		30,949		26,580		36,455		29,147		Cal Water

				Olcese Wells 1-2		638		559		366		122		227		336		580		675		596		637		580		458				2,144		2,294		2,080		3,045		199		4,483		5,772		2,860

				TOTAL OUTFLOWS		5,456		5,061		4,869		4,643		4,526		5,007		5,076		6,196		7,548		7,806		7,688		7,214				67,633		65,551		56,954		53,843		54,989		61,016		71,124		61,587



		INFLOWS - OUTFLOWS				-3,463		-2,207		-2,215		55		-2,703		-1,669		-2,684		-4,474		-6,122		-7,031		-6,739		-6,057				-35,737		-16,914		191,289		23,902		96,892		43,925		-35,588		38,253		38,252.84





		1Values for the portion of Caifornia Water Service area inside the city limits (74%).

		NOTE: Water Budget Zones are used for data organization only. This summary spreadsheet does not include all inflows and outflows in Metropolitan Bakersfield. Additional data within Metropolitan Bakersfield are contained on several other WBZ data sheets and are not double-counted here.
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 KDWD WBZ3

		WATER BUDGET ZONE 3 - KERN DELTA WATER DISTRICT

								WY2021 Monthly Data Update 																								WY2015 - WY2020 provided as reference														4/15/22

		GROUNDWATER BUDGET						All values presented in acre-feet; Years are Water Years.																																						DRAFT - WATER YEAR

		All values in acre-feet/Water Year (AFY)				Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep				2015		2016		2017		2018		2019		2020		2021		AVERAGE 2015-2021		Checks/Source								Color code for WY2016-2019 Numbers

		INFLOWS																																																						(Highlighting corresonds to the rows of data to the left)

		Canal and Operational Recharge

				Kern Island Canal		2,820		1,742		824		2,722		4,030		2,035		2,277		2,328		3,066		1,792		1,669		2,408				29,343		41,354		35,001		51,349		38,010		36,164		27,713		36,991

				Eastside Canal		0		0		0		0		831		848		847		835		372		884		418		0				5,898		5,769		4,377		3,957		7,047		7,161		5,035		5,606

				Stine Canal		0		0		0		0		0		0		0		32		538		0		0		0				0		3,308		15,272		5,431		10,329		6,682		570		5,942

				Farmers Canal		0		42		0		0		0		0		0		0		265		0		0		0				0		2,150		9,126		3,468		4,427		5,423		307		3,557

				Buena Vista Canal		0		274		0		131		0		0		0		0		125		0		0		0				0		2,624		18,148		6,457		4,718		3,681		530		5,165

				Kern River Loss (KDWD)		0		41		105		49		15		85		71		59		58		0		0		0				0		0		44		1,982		0		2,357		483		695

				Carrier Canal (KDWD)		79		24		40		128		166		69		182		131		134		44		0		0				0		1,476		235		1,206		412		2,898		996		1,032		From City new loss by entity xls

		Water Banking Recharge

				Banking Partners (MWD, SBVMWD)		0		0		0		0		0		0		0		0		0		0		0		0				0		0		19,912		4,127		38,697		4,807		0		9,649

				In-District Banking		105		0		0		207		438		0		6		0		0		0		0		0				0		0		25,745		4,887		9,321		2,481		756		6,170

				SW Infiltration - In Lieu Deliveries																												0		0		2,443		658		1,880		837		0		831		20% from in lieu delivery								Red highlighting represents missing data/guesses

				Banking Conveyance Recharge																												0		3,337		1,878		6,136		0		0		0		1,622										Red highlighting represents missing data/guesses

				Grower Recharge Program																												0		68		5,155		3,333		3,663		0		0		1,746										Red highlighting represents missing data/guesses

		Agricultural Irrigation SW Infiltration

				Kern Island Canal		6		69		0		43		0		0		0		0		159		0		0		0				11,851		15,941		18,305		16,260		19,400		14,082		277		13,731		20% of SW All Deliveries

				Eastside Canal		0		0		0		0		201		323		350		448		400		172		77		0				1,794		5,494		4,450		4,219		3,769		2,291		1,970		3,427		20% of SW All Deliveries										Green highlighting represents firm numbers from data

				Stine Canal		0		2		0		0		0		0		0		0		149		0		0		0				0		909		1,634		1,275		2,397		1,319		150		1,098		20% of SW All Deliveries

				Farmers Canal		793		533		214		706		1,356		1,141		1,204		1,249		647		560		338		325				0		901		1,818		998		1,235		1,409		9,065		2,204		20% of SW All Deliveries

				Buena Vista Canal		0		0		0		0		0		0		0		0		141		0		0		0				0		1,215		8,785		4,825		2,529		2,180		141		2,811		20% of SW All Deliveries

				Non-Utility Area (All return flows)																												12,683		11,699		9,273		13,532		10,836		11,605		14,497		12,018		based on model calculation of ag pumping										Bge highlighting represents reasonable estimates

		Private Well Irrigation Return Flows

				Kern Island Canal																												4,639		2,044		4,264		6,223		4,983		3,169		6,667		4,570		based on percent model calculation of ag pumping

				Eastside Canal																												0		0		0		0		0		0		0		0		based on percent model calculation of ag pumping

				Stine Canal																												7,698		7,153		5,778		8,432		6,752		4,294		9,033		7,020		based on percent model calculation of ag pumping

				Farmers Canal																												3,851		3,095		2,831		4,132		3,308		2,104		4,426		3,392		based on percent model calculation of ag pumping

				Buena Vista Canal																												7,289		6,648		5,086		7,422		5,943		3,780		7,951		6,303		based on percent model calculation of ag pumping

		Stormwater Runoff/Canal Recharge1				0		268		241		674		62		529		131		0		0		0		0		0				3,664		3,733		5,733		2,715		5,376		4,244		1,904		3,910		stormwater calcs

		Precipitation Perc (non-ag areas)																														2,900		2,900		2,900		2,900		2,900		2,900		2,900		2,900		assumed no change

				TOTAL INFLOWS		3,803		2,994		1,424		4,660		7,099		5,030		5,068		5,082		6,054		3,451		2,502		2,733				91,610		121,818		208,194		165,925		187,931		125,869		95,372		142,388

		OUTFLOWS

		Private Agricultural Pumping2																																																												WY 2021 COB Ag Pumping		WY 2020 CORRECTED

				Kern Island Canal																												23,193		10,218		21,321		31,116		24,915		15,846		33,333		22,849		based on model calculation of ag pumping										24,915		0.1565914888		33,333		15,846

				Eastside Canal																												0		0		0		0		0		0		0		0		based on model calculation of ag pumping										- 0		0		0		0

				Stine Canal																												38,489		35,765		28,889		42,161		33,758		21,471		45,165		35,100		based on model calculation of ag pumping										33,758		0.2121730139		45,165		21,471

				Farmers Canal																												19,253		15,477		14,155		20,658		16,541		10,520		22,130		16,962		based on model calculation of ag pumping										16,541		0.1039605808		22,130		10,520

				Buena Vista Canal																												36,443		33,241		25,430		37,112		29,716		18,900		39,756		31,514		based on model calculation of ag pumping										29,716		0.186764891		39,756		18,900

				Non-Utility Area																												63,416		58,496		46,364		67,662		54,178		34,458		72,483		56,722		based on model calculation of ag pumping										54,178		0.3405100255		72,483		34,458

		Water Banking and other Recovery																																																		- 0		- 0		- 0		159,107				212,867		101,195

				Banking Partners		0		0		0		0		0		2,260		3,793		4,358		5,854		5,328		3,870		2,104				29,801		23,500		278		1,218		0		0		27,567		11,766		assumed all recovery was for banking														212,867		86,350

				In-District Use		0		0		0		0		0		0		0		0		0		0		0		0				3,726		0		0		0		0		14,845		0		2,653

		Urban Deliveries (via Canal Recharge)																														943		5,346		0		0		0		0		0		898		assumed no change

		Small Water Systems Pumping																														835		835		835		835		835		835		835		835		assumed no change

		Kern River Riparian Water Use																														0		0		1		13		0		3		0		2		Assumed 2015 rate

		Dairies Consumptive Use																														582		582		582		582		582		582		582		582		assumed no change

		Ski Lakes Pumping (ET)																														64		66		66		66		66		66		66		66		assumed no change

				TOTAL OUTFLOWS		0		0		0		0		0		2,260		3,793		4,358		5,854		5,328		3,870		2,104				216,745		183,527		137,921		201,423		160,590		117,526		241,917		179,950



		INFLOWS - OUTFLOWS				3,803		2,994		1,424		4,660		7,099		2,769		1,275		724		200		-1,876		-1,368		628				-125,136		-61,709		70,273		-35,497		27,341		8,343		-146,545		-37,561		-37,561

																																																-8,884



		1Estimates for additional stormwater runoff draining to canals but not measured in other data (20% of runoff in urbanized area per City Stormwater permit less 10% loss).

		2Agricultural pumping estimated with the model for the entire KRGSA and proportioned according to percentages among KRGSA agricultural areas.

		NOTE: Water Budget Zones are used for data organization only. This summary spreadsheet does not include all inflows and outflows in the KDWD Service Areas. Additional data within KDWD are contained on several other WBZ data sheets and are not double-counted here.
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KCWA WBZ4

		WATER BUDGET ZONE 4 - KERN COUNTY WATER AGENCY

								WY2021 Monthly Data Update 																								WY2015 - WY2020 provided as reference														4/15/22

		GROUNDWATER BUDGET																																												DRAFT - WATER YEAR

		All values in acre-feet/Water Year (AFY)				Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep				2015		2016		2017		2018		2019		2020		2021		AVERAGE 2015-2021		Source				Color code for WY2016-2019 Numbers

		INFLOWS																																																		(Highlighting corresonds to the rows of data to the left)

		Water Banking Recharge (KRGSA)

				COB 2800 Recharge1		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		17,062		19,475		21,924		4,239		- 0		8,957		MA						Green highlighting represents firm numbers from data

				Banked on behalf of ID4 (in WBZ1)2		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

				Addl river recharge (in City Data)3		0		0		0		0		0		0		0		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0

				Berrenda Mesa		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		32,939		6,949		18,936		7,995		- 0		9,546		MA						Green highlighting represents firm numbers from data

				River recharge - Pioneer (Imp. Wtr)		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		MA

				The Park at River Walk		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		119		123		- 0		- 0		- 0		35

				Aera Park		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		275		182		- 0		- 0		- 0		65

		River Channel Recharge (City Data)

				River Recharge Pioneer -KR		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0		6,795		- 0		971		From new City River Loss xls

				River Recharge KCWA		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		36,568		15,995		19,723		1,778		- 0		10,581		From new City River Loss xls

				TOTAL INFLOWS		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		86,963		42,724		60,583		20,807		- 0		30,154

		OUTFLOWS

		Kern River Riparian Water Use																														- 0		- 0		1,146		96		717		392		- 0		336		Assumed 2015 rate

		Water Banking Recovery

				KCWA Recovery Wells in KRGSA		7,026		6,521		6,438		0		3,557		8,254		7,709		9,799		9,650		9,980		7,623		7,013				20,640		13,249		3,331		8,609		2,189		62,286		83,570		27,696		MA				Pioneer wells , ID4-2800

				COB 2800 Recovery (KCWA Olcese)		0		0		0		0		505		819		1,129		819		0		0		0		0				- 0		- 0		- 0		- 0		- 0		- 0		3,272		467		MA

				Berrenda Mesa (in KRGSA)		0		0		0		396		206		1,411		1,262		1,244		1,149		1,150		1,095		1,105				18,158		13096		1157		6807		599		5562		9,018		7,771		MA

				TOTAL OUTFLOWS		7,026		6,521		6,438		396		4,268		10,484		10,100		11,862		10,799		11,130		8,718		8,118				38,798		26,345		5,634		15,512		3,505		68,240		95,860		36,271



		INFLOWS - OUTFLOWS				-7,026		-6,521		-6,438		-396		-4,268		-10,484		-10,100		-11,862		-10,799		-11,130		-8,718		-8,118				-38,798		-26,345		81,329		27,212		57,078		-47,433		-95,860		-6,117		-6,117





		1KCWA Banking volumes in the COB 2800 include recharge in the Kern River channel that is itemized separately in this and other spreadsheets. Any duplicate amounts are subtracted on this table to facilitate QA/QC and to avoid double counting. 



		2Recorded as recharge on Water Budget Zone 1 (WBZ1) spreadsheet. Subtracted from inflows on this spreadsheet to facilitate QA/QC and avoid double counting.



		3Amount of recharge in the Kern River channel tabulated in the City of Bakersfield database (City Data) in separate entries on this spreadsheet; subtracted from inflows on this spreadsheet to facilitate QA/QC and avoid double counting.



		Imp. Wtr = Imported Water (from SWP or FK).

		NOTE: Water Budget Zones are used for data organization only. This summary spreadsheet does not include all inflows and outflows for KCWA in the KRGSA. Additional data within KCWA are contained on several other WBZ data sheets and are not double-counted here.
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Other WBZ5

		WATER BUDGET ZONE 5 - OTHER MUNICIPAL AND AGRICULTURAL AREAS

								WY2021 Monthly Data Update 																								WY2015 - WY2020 provided as reference														4/15/22

		GROUNDWATER BUDGET						All values presented in acre-feet; Years are Water Years.																																						DRAFT - WATER YEAR

		All values in acre-feet/Water Year (AFY)				Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep				2015		2016		2017		2018		2019		2020		2021		AVERAGE 2015-2021												Color code for WY2016-2019 Numbers

		INFLOWS																																																								(Highlighting corresonds to the rows of data to the left)

		M&I Return Flows

				California Water Service1		68		54		47		39		35		52		55		79		103		112		109		92				1,150		1,070		1,113		1,197		1,109		1,008		847		1,071		26% of CalWater				10% RF								Green highlighting represents firm numbers from data

				North of the River MWD		-		-		-		-		-		-		-		-		-		-		-		-				- 0		- 0		- 0		- 0		- 0				- 0		- 0

				Oildale MWC		4		4		4		7		5		5		13		22		22		42		43		28				199		32		51		31		62		950		199		218				includes SW 

				East Niles CSD		19		11		12		14		12		19		24		25		40		41		38		31				264		255		218		249		244		449		286		281				includes SW 

				Vaughn MWC (in KRGSA)		42		31		17		20		20		28		38		50		56		60		58		51				552		536		575		586		472		477		472		524

				Greenfield County WD		23		18		15		14		14		18		23		29		32		34		32		27				194		187		210		218		219		258		279		224

				Lamont PUD		32		24		22		20		19		24		31		36		37		41		39		33				297		292		308		326		327		356		358		324

		Agricultural Return Flows

				Rosedale Ranch ID																												1,328		1,365		1,002		1,463		1,171		1,637		2,078		1,435		percent of model estimated pumping												Bge highlighting represents reasonable estimates

				McAllister Ranch ID																												7		19		14		20		16		23		29		18		percent of model estimated pumping

				KRC&I Agriculture																												333		348		256		373		299		548		106		323		percent of model estimated pumping + percent of SW delivered

				NORMWD Agriculture																												- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		percent of model estimated pumping

				 Lamont PUD Agriculture																												79		74		54		79		63		89		112		79		percent of model estimated pumping

				Northeast KRGSA Agriculture																												389		339		249		363		290		406		515		364		percent of model estimated pumping

				East KRGSA Agriculture																												41		39		28		42		33		47		59		41		percent of model estimated pumping

				Northwest KRGSA Agriculture																												13		14		10		15		12		17		22		15		percent of model estimated pumping

				West KRGSA Agriculture																												541		525		385		563		450		630		799		556		percent of model estimated pumping

		Additional Recharge (KSA and others)																														2,918		2,842		2,842		2,842		2,842		2,842		2,842		2,853		assumed no change

		Precipitation Percolation (Non-Ag areas)																														1,534		3,812		3,812		3,812		3,812		3,812		3,812		3,487		assumed no change

				TOTAL INFLOWS		189		143		119		115		104		145		183		241		291		329		319		262				9,839		11,750		11,129		12,179		11,425		13,548		12,815		11,812

		OUTFLOWS

		M&I Pumping (Other Water Systems)

				California Water Service1		681		542		475		395		354		523		547		790		1,028		1,119		1,095		922				12,577		7,718		8,026		8,809		7,663		10,081		8,469		9,049		26% of CalWater

				North of the River MWD		-		-		-		-		-		-		-		-		-		-		-		-				- 0		- 0		- 0		- 0		- 0				- 0		- 0		assumed no change

				Oildale MWC		45		41		42		67		50		47		129		219		221		418		431		275				2,213		356		570		345		686		1,441		1,986		1,085

				East Niles CSD		185		112		121		143		117		190		242		251		403		408		382		308				2,931		2,838		2,427		2,772		2,716		2,243		2,862		2,684

				Vaughn MWC		423		314		175		201		197		277		381		501		563		597		579		509				6,133		5,958		6,387		6,506		5,248		4,769		4,716		5,674

				Greenfield County WD		229		176		152		143		137		176		227		289		322		338		321		274				2,153		2,075		2,334		2,427		2,435		2,580		2,785		2,399

				Lamont PUD		324		243		221		204		186		240		305		358		374		409		388		331				3,305		3,245		3,424		3,619		3,637		3,562		3,583		3,482

		Agricultural Pumping2																																																														WY 2021 COB Ag Pumping		WY 2020 CORRECTED

				Rosedale Ranch ID																												7,812		8,032		5,896		8,604		6,889		8,185		10,391		7,973		based on model calculation of ag pumping														19.07%		9,779		6,775

				McAllister Ranch ID																												40		112		82		120		96		114		145		101		based on model calculation of ag pumping														0.27%		137		95

				KRC&I Agriculture																												1,957		2,048		1,503		2,194		1,757		2,087		2,650		2,028		based on model calculation of ag pumping														4.86%		2,493		1,728

				NORMWD Agriculture																												- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		based on model calculation of ag pumping														0.00%		0		0

				Lamont PUD Agriculture																												465		435		319		466		373		443		562		437		based on model calculation of ag pumping														1.03%		529		367

				Northeast KRGSA Agriculture																												2,286		1,992		1,462		2,134		1,708		2,030		2,577		2,027		based on model calculation of ag pumping														4.73%		2,425		1,680

				East KRGSA Agriculture																												242		228		168		244		196		233		295		229		based on model calculation of ag pumping														0.54%		278		193

				Northwest KRGSA Agriculture																												78		84		62		90		72		86		109		83		based on model calculation of ag pumping														0.20%		102		71

				West KRGSA Agriculture																												3,183		3,089		2,268		3,309		2,650		3,148		3,996		3,092		based on model calculation of ag pumping														7.33%		3,761		2,606

				TOTAL OUTFLOWS		1,887		1,427		1,185		1,153		1,042		1,453		1,832		2,409		2,911		3,289		3,195		2,619				45,376		38,211		34,928		41,638		36,127		41,001		45,126		40,344																		51,278		35,530



		INFLOWS - OUTFLOWS				-1,698		-1,285		-1,067		-1,038		-938		-1,308		-1,649		-2,168		-2,620		-2,960		-2,875		-2,357				-35,537		-26,461		-23,799		-29,460		-24,703		-27,453		-32,311		-28,532		-28,532





		1Values for the portion of Caifornia Water Service area outside of the city limits (26%).

		2Pumping volumes WY 2016 - WY 2019 are estimates based on percentages from the model; also excludes agricultural areas within KDWD or ID4.

		NOTE: Water Budget Zones are used for data organization only. Additional inflows and outflows within the Other Municipal and Agricultural areas are contained on several other WBZ data sheets and are not double-counted here.
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Kern River WBZ6

		WATER BUDGET ZONE 6 - ADDITIONAL KERN RIVER COMPONENTS

								WY2021 Monthly Data Update 																								WY2015 - WY2020 provided as reference														4/15/22

		GROUNDWATER BUDGET																																												DRAFT - WATER YEAR

		All values in acre-feet/Water Year (AFY)				Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep				2015		2016		2017		2018		2019		2020		2021		AVERAGE 2015-2021				Color code for WY2016-2019 Numbers

		INFLOWS																																																(Highlighting corresonds to the rows of data to the left)

		Kern River Recharge by Others in KRGSA1

				Includes RRBWSD, NKWSD,BVWSD		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		2,455		3,493		7,022		2,485		- 0		2,208						Green highlighting represents firm numbers from data

		Kern River Underflow (from 1st Point)																														7,963		7,963		7,963		7,963		7,963		7,963		7,963		7,963		assumed no change				Bge highlighting represents reasonable estimates

		Carrier Canal Loss

				Other Parties (HWD, KTRG)		0		0		0		0		0		0		0		0		0		0		0		0				- 0		- 0		- 0		- 0		- 0				- 0		- 0

		Calloway Canal Operational Recharge in KRGSA

				Headworks to Meas. Sta. (#C1)		0		48		123		107		0		123		119		123		119		0		0		0				1,259		722		1,086		1,234		979		1,281		762		1,046

				Mea. Sta. to Buck Owens Dr. (#C2)		0		79		262		93		0		138		117		337		431		0		0		0				937		950		1,301		970		1,434		2,322		1,457		1,339

				Buck Owens Dr. to Olive Dr. (#C3)		0		0		0		0		0		0		0		0		0		0		0		0				18,518		- 0		23,960		4,239		14,789		926		- 0		8,919

				Olive Dr to 7th Std. Rd. (#C4)		0		0		0		0		0		0		0		0		0		0		0		0				1,649		2,008		1,050		- 0		844		494		- 0		864

				TOTAL INFLOWS		0		127		385		200		0		261		236		460		550		0		0		0				30,326		11,643		37,815		17,899		33,031		15,471		10,182		22,338

		OUTFLOWS

		Kern River Riparian Use (by others)3																														- 0		- 0		157		- 0		238		- 0		- 0		56		Assumed 2015 rate

		Calloway Canal Loss by ID4 in WBZ14				0		48		123		107		0		123		119		123		119		0		0		0				- 0		1,675		1,074		1,234		793		1,281		762		974

		Calloway Below 99 Loss by ID4 in WBZ14				0		79		262		93		0		138		117		337		431		0		0		0				- 0		- 0		- 0		- 0		288		2,322		1,457		581

				TOTAL OUTFLOWS		0		127		385		200		0		261		236		460		550		0		0		0				- 0		1,675		1,231		1,234		1,319		3,603		2,219		1,612



		INFLOWS - OUTFLOWS				0		0		0		0		0		0		0		0		0		0		0		0				30,326		9,968		36,584		16,665		31,712		11,868		7,963		20,727		20,727





		1Recharge in the Kern River Channel and in the Carrier Canal by KRGSA members are included on other WBZ spreadsheets and not double-counted here. RRWSD = Rosedale Rio Bravo Water Storage District; BVWSD = Buena Vista Water Storage District; NKWSD = North Kern Water Storage District

		2Recharge in KRGSA along portion of the Calloway Canal - conveyed by NKWSD.

		3Riparian Water use for water conveyed in the Kern River Channel by non-KRGSA agencies.

		4Calloway Canal recharge recorded separately on WBZ1; added to Outflows on this spreadsheet to avoid double counting.

		NOTE: Water Budget Zones are used for data organization only. This summary spreadsheet does not include all inflows and outflows in the ID4 Service Area. Additional data within ID4 are contained on several other WBZ data sheets and are not double-counted here.
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Summary ALL WBZ

		TABLE 7a: WATER BUDGET ZONE SUMMARY - KRGSA

																																																														4/25/22

		GROUNDWATER BUDGET																																																												DRAFT - WATER YEAR

		All values in acre-feet/
Water Year (AFY)				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		Average
2016-2021

		INFLOWS

		Water Zone Budget 1 (Improvement District 4)				56,704		107,769		112,723		87,963		36,681		81,165		63,140		23,088		45,004		60,055		49,811		63,393		64,165		26,336		10,424		11,597		25,441		41,755		38,529		16,718		8,812		403		19,589		32,810		24,209		25,979		18,104		7,905		21,432

		Water Zone Budget 2 (City of Bakersfield)				28,646		96,549		73,914		108,793		177,744		52,843		50,527		40,565		32,985		43,739		36,475		123,428		102,033		31,011		32,281		43,788		113,289		228,168		57,725		33,265		25,035		31,897		48,637		248,243		77,745		151,881		104,941		35,536		111,164

		Water Zone Budget 3 (Kern Delta Water District)				100,044		128,637		141,062		101,935		105,908		109,270		118,039		112,384		122,590		133,536		129,037		138,063		112,967		119,036		118,821		106,599		126,562		158,715		172,995		124,253		102,498		91,610		121,818		208,194		165,925		187,931		125,869		95,372		150,852

		Water Zone Budget 4 (Kern County Water Agency)				2,204		78,191		79,722		30,359		68,109		25,698		41,469		2,678		4,593		0		38,639		157,179		86,959		28,593		0		0		0		76,385		31,186		5,768		0		0		0		86,963		42,724		60,583		20,807		0		35,180

		Water Zone Budget 5 (Additional Pumping - Return Flows)				12,915		13,506		13,861		12,323		12,408		11,889		12,104		12,146		12,264		11,273		12,976		17,014		15,167		12,564		11,977		10,433		11,097		9,510		9,118		9,979		10,560		9,839		11,750		11,129		12,179		11,425		13,548		12,815		12,141

		Water Zone Budget 6 (Kern River Recharge by Others)				9,735		35,914		33,207		36,164		27,082		40,452		18,695		10,693		18,739		19,078		10,577		36,988		37,246		8,834		9,802		9,996		29,335		57,853		17,429		10,624		8,977		30,326		11,643		37,815		17,899		33,031		15,471		10,182		21,007

						210,248		460,565		454,489		377,536		427,932		321,316		303,973		201,553		236,176		267,681		277,515		536,065		418,536		226,375		183,305		182,413		305,725		572,387		326,982		200,607		155,881		164,073		213,438		625,154		340,681		470,830		298,739		161,809		351,775

		OUTFLOWS

		Water Zone Budget 1 (Improvement District 4)				10,785		11,919		11,311		9,045		7,410		11,567		11,138		10,924		12,168		12,385		7,816		5,281		8,428		17,429		22,347		13,883		8,291		7,476		8,182		16,982		55,751		33,540		16,873		7,667		5,531		5,461		10,708		20,766		11,168

		Water Zone Budget 2 (City of Bakersfield)				62,052		67,276		77,469		76,202		64,969		76,154		72,714		81,777		82,341		83,246		81,132		74,383		73,215		83,194		85,956		77,993		75,745		85,945		90,992		79,034		85,123		67,633		65,551		56,954		53,843		54,989		61,016		71,124		60,579

		Water Zone Budget 3 (Kern Delta Water District)				163,677		135,656		158,955		134,406		107,142		127,576		130,573		172,915		198,897		151,492		219,783		152,224		87,621		245,528		206,703		201,151		92,007		31,648		159,123		262,526		242,029		216,745		183,527		137,921		201,423		160,590		117,526		241,917		173,817

		Water Zone Budget 4 (Kern County Water Agency)				7,447		590		714		0		0		8		1		47,684		11,356		9,117		4,676		6,898		134		38,563		49,649		51,109		25,728		202		15,116		24,636		46,891		38,798		26,345		5,634		15,512		3,505		68,240		95,860		35,849

		Water Zone Budget 5 (Additional Pumping)				53,316		60,737		67,745		54,301		49,526		52,506		58,221		58,451		58,329		57,673		65,364		60,346		58,089		65,544		59,684		50,855		44,953		48,315		52,207		53,253		53,519		45,376		38,211		34,928		41,638		36,127		41,001		45,126		39,505

		Water Zone Budget 6 (Kern River Losses by Others)				- 0		66		132		11,543		1,430		2,184		2,241		1,255		5,762		1,870		1,625		2,516		3,546		865		2,236		2,548		2,218		3,751		3,376		2,619		674		- 0		1,675		1,231		1,234		1,319		3,603		2,219		1,880

						297,278		276,243		316,327		285,497		230,477		269,996		274,888		373,006		368,853		315,782		380,396		301,647		231,033		451,123		426,574		397,539		248,942		177,336		328,996		439,049		483,987		402,092		332,182		244,335		319,181		261,991		302,094		477,012		322,799



		INFLOWS - OUTFLOWS				-87,030		184,322		138,162		92,039		197,455		51,321		29,085		-171,453		-132,678		-48,102		-102,881		234,418		187,503		-224,748		-243,270		-215,126		56,783		395,051		-2,015		-238,443		-328,106		-238,019		-118,745		380,819		21,500		208,839		-3,355		-315,202		28,976				From the model 

																																																																		COB-ID4		-35,961

		Kern River Annual Index																																														13%		48%		261%		48%		197%		42%		15%		102%				KDWD		609.7815284947

																																																																				-35,351

																																																-238,019		-118744.513372604		380819.436683844		21499.8276326333		208839.254255497		-33507.1615990116																																		CHART DATA

																																																13.00%		0.48		2.61		0.48		1.97		0.42																																		^STORAGE		KR INDEX

				2015																																												-238,019																																										2015		-238,019

																																																		13.00%																																												13%

				2016																																												-118744.513372604																																										2016		-118,745

																																																		0.48																																												48%

				2017																																												380819.436683844																																										2017		380,819

																																																		2.61																																												261%

				2018																																												21499.8276326333																																										2018		21,500

																																																		0.48																																												48%

				2019																																												208839.254255497																																										2019		208,839

																																																		1.97																																												197%

				2020																																												-33507.1615990116																																										2020		-3,355

																																																		0.42																																												42%

				2021																																												-315,202																																										2021		-315,202

																																																		15%																																												15%

																																																				2016		2017		2018		2019		2020		2021		AVERAGE

																																																		ALL ZONES:		(118,745)		380,819		21,500		208,839		(3,355)		(315,202)		28,976

																																																		KR INDEX		0.48		2.61		0.48		1.97		0.42		0.15		1.0183333333

																																																				2016		2017		2018		2019		2020		2021		AVERAGE

																																																		0 ZONES 4&6		(118,745)		380,819		21,500		208,839		(3,355)		(315,202)		28,976

																																																		KR INDEX		0.48		2.61		0.48		1.97		0.42		0.15		1.0183333333
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KRGSA Change in Groundwater in Storage	2016	2017	2018	2019	2020	2021	-118744.51337260357	380819.4366838439	21499.827632633271	208839.25425549725	-3354.6010259314207	-315202.43162836571	





Change in GW in Storage	2016	2017	2018	2019	2020	2021	-118744.51337260357	380819.4366838439	21499.827632633271	208839.25425549725	-3354.6010259314207	-315202.43162836571	Kern River Index	2016	2017	2018	2019	2020	2021	0.48	2.61	0.48	1.97	0.42	0.15	











Summary 0 ZONES 4&6 copy

		TABLE 7a: WATER BUDGET ZONE SUMMARY - KRGSA

																																																														4/25/22

		GROUNDWATER BUDGET																																																												DRAFT - WATER YEAR

		All values in acre-feet/
Water Year (AFY)				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		Average
2016-2021

		INFLOWS

		Water Zone Budget 1 (Improvement District 4)				56,704		107,769		112,723		87,963		36,681		81,165		63,140		23,088		45,004		60,055		49,811		63,393		64,165		26,336		10,424		11,597		25,441		41,755		38,529		16,718		8,812		403		19,589		32,810		24,209		25,979		18,104		7,905		21,432

		Water Zone Budget 2 (City of Bakersfield)				28,646		96,549		73,914		108,793		177,744		52,843		50,527		40,565		32,985		43,739		36,475		123,428		102,033		31,011		32,281		43,788		113,289		228,168		57,725		33,265		25,035		31,897		48,637		248,243		77,745		151,881		104,941		35,536		111,164

		Water Zone Budget 3 (Kern Delta Water District)				100,044		128,637		141,062		101,935		105,908		109,270		118,039		112,384		122,590		133,536		129,037		138,063		112,967		119,036		118,821		106,599		126,562		158,715		172,995		124,253		102,498		91,610		121,818		208,194		165,925		187,931		125,869		95,372		150,852

		Water Zone Budget 4 (Kern County Water Agency)				2,204		78,191		79,722		30,359		68,109		25,698		41,469		2,678		4,593		0		38,639		157,179		86,959		28,593		0		0		0		76,385		31,186		5,768		0		0		0		0		0		0		0		0		- 0

		Water Zone Budget 5 (Additional Pumping - Return Flows)				12,915		13,506		13,861		12,323		12,408		11,889		12,104		12,146		12,264		11,273		12,976		17,014		15,167		12,564		11,977		10,433		11,097		9,510		9,118		9,979		10,560		9,839		11,750		11,129		12,179		11,425		13,548		12,815		12,141

		Water Zone Budget 6 (Kern River Recharge by Others)				9,735		35,914		33,207		36,164		27,082		40,452		18,695		10,693		18,739		19,078		10,577		36,988		37,246		8,834		9,802		9,996		29,335		57,853		17,429		10,624		8,977		30,326		0		0		0		0		0		0		- 0

						210,248		460,565		454,489		377,536		427,932		321,316		303,973		201,553		236,176		267,681		277,515		536,065		418,536		226,375		183,305		182,413		305,725		572,387		326,982		200,607		155,881		164,073		201,795		500,376		280,058		377,216		262,461		151,627		295,589

		OUTFLOWS

		Water Zone Budget 1 (Improvement District 4)				10,785		11,919		11,311		9,045		7,410		11,567		11,138		10,924		12,168		12,385		7,816		5,281		8,428		17,429		22,347		13,883		8,291		7,476		8,182		16,982		55,751		33,540		16,873		7,667		5,531		5,461		10,708		20,766		11,168

		Water Zone Budget 2 (City of Bakersfield)				62,052		67,276		77,469		76,202		64,969		76,154		72,714		81,777		82,341		83,246		81,132		74,383		73,215		83,194		85,956		77,993		75,745		85,945		90,992		79,034		85,123		67,633		65,551		56,954		53,843		54,989		61,016		71,124		60,579

		Water Zone Budget 3 (Kern Delta Water District)				163,677		135,656		158,955		134,406		107,142		127,576		130,573		172,915		198,897		151,492		219,783		152,224		87,621		245,528		206,703		201,151		92,007		31,648		159,123		262,526		242,029		216,745		183,527		137,921		201,423		160,590		117,526		241,917		173,817

		Water Zone Budget 4 (Kern County Water Agency)				7,447		590		714		0		0		8		1		47,684		11,356		9,117		4,676		6,898		134		38,563		49,649		51,109		25,728		202		15,116		24,636		46,891		38,798		0		0		0		0		0		0		- 0

		Water Zone Budget 5 (Additional Pumping)				53,316		60,737		67,745		54,301		49,526		52,506		58,221		58,451		58,329		57,673		65,364		60,346		58,089		65,544		59,684		50,855		44,953		48,315		52,207		53,253		53,519		45,376		38,211		34,928		41,638		36,127		41,001		45,126		39,505

		Water Zone Budget 6 (Kern River Losses by Others)				- 0		66		132		11,543		1,430		2,184		2,241		1,255		5,762		1,870		1,625		2,516		3,546		865		2,236		2,548		2,218		3,751		3,376		2,619		674		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						297,278		276,243		316,327		285,497		230,477		269,996		274,888		373,006		368,853		315,782		380,396		301,647		231,033		451,123		426,574		397,539		248,942		177,336		328,996		439,049		483,987		402,092		304,162		237,470		302,435		257,167		230,251		378,933		285,070



		INFLOWS - OUTFLOWS				-87,030		184,322		138,162		92,039		197,455		51,321		29,085		-171,453		-132,678		-48,102		-102,881		234,418		187,503		-224,748		-243,270		-215,126		56,783		395,051		-2,015		-238,443		-328,106		-238,019		-102,368		262,906		-22,377		120,049		32,210		-227,305		10,519				From the model 

																																																																		COB-ID4		-35,961

		Kern River Annual Index																																														19%		51%		277%		55%		180%		47%		23%		106%				KDWD		609.7815284947

																																																																				-35,351

																																																-238,019		-118744.513372604		380819.436683844		21499.8276326333		208839.254255497		-33507.1615990116																																		CHART DATA

																																																13.00%		0.48		2.61		0.48		1.97		0.42																																		^STORAGE		KR INDEX

				2015																																												-238,019																																										2015		-238,019

																																																		13.00%																																												19%

				2016																																												-118744.513372604																																										2016		-102,368

																																																		0.48																																												51%

				2017																																												380819.436683844																																										2017		262,906

																																																		2.61																																												277%

				2018																																												21499.8276326333																																										2018		-22,377

																																																		0.48																																												55%

				2019																																												208839.254255497																																										2019		120,049

																																																		1.97																																												180%

				2020																																												-33507.1615990116																																										2020		32,210

																																																		0.42																																												47%

				2021																																												-227,305																																										2021		-227,305

																																																		23%																																												23%

																																																				2016		2017		2018		2019		2020		2021		AVERAGE

																																																		ALL ZONES:		(118,745)		380,819		21,500		208,839		(3,355)		(315,202)		28,976

																																																		KR INDEX		0.48		2.61		0.48		1.97		0.42		0.15		1.0183333333

																																																				2016		2017		2018		2019		2020		2021		AVERAGE

																																																		0 ZONES 4&6		(102,368)		262,906		(22,377)		120,049		32,210		(227,305)		10,519

																																																		KR INDEX		0.48		2.61		0.48		1.97		0.42		0.15		1.0183333333
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KRGSA Change in Groundwater in Storage	2016	2017	2018	2019	2020	2021	-102367.51337260357	262906.49492389266	-22377.378660176066	120049.1800966922	32210.21857818673	-227305.43162836571	





Change in GW in Storage	2016	2017	2018	2019	2020	2021	-102367.51337260357	262906.49492389266	-22377.378660176066	120049.1800966922	32210.21857818673	-227305.43162836571	Kern River Index	2016	2017	2018	2019	2020	2021	0.51	2.77	0.55000000000000004	1.8	0.47	0.23	













KRGSA GSP PROJECT IMPLEMENTATION
PROGRESS IN WY 2021

 The City recharged 9,485 AF in City-owned facilities as part of its Optimized 
Conjunctive Use Program. The City also made improvements in the Kern 
River channel to allow for unimpeded low river flows and recharge. In WY 
2021, about 23,417 AF of recycled water was used; the City is conducting a 
master study to increase recycled water available for irrigation of City parks.

 KDWD as a result of its WAP GSP Project, an additional 9,165 AF of 
transfer water was retained for active management – a supply that would 
have been previously unavailable without the project. In addition, the 
District was able to run water down the Eastside Canal earlier than usual 
operations to partially mitigate local groundwater declines.  

 ID4 developed a 2020 UWMP that incorporated climate change impacts as 
provided in the DWR 2019 Delivery Capability Report. ID4 also continued 
implementation of its Cross Valley Canal Extension Lining Project (Pool No. 
8) to increase reliability of surface water supply during dry conditions.

 Numerous other GSP projects and management actions are also underway. DRAFT

Groundwater 
Recharge 
and 
Conjunctive 
Use



DWR EVALUATION PROCESS AND
KRGSA AMENDED GSP

 DWR evaluated all GSPs collectively for one “determination of adequacy”

 Jan 28, 2022 - DWR Letter of Determination 
 Kern County Subbasin GSPs determined to be collectively “Incomplete”

 Corrective actions for 3 overall deficiencies

 Chronic Lowering of Water Levels Undesirable Results

 Selection of Minimum Thresholds (MTs)

 Sustainable management criteria for land subsidence on a subbasin-wide basis 

 Only one KRGSA-specific corrective action: DWR requested clarification on 
a KRGSA Management Action 

 Expanding the former analysis of domestic wells for the Management Action

 DWR also requires coordination with others on Subbasin-wide deficiencies

 Working on an amended KRGSA GSP due to DWR July 27, 2022
DRAFT



REPORTED DRY DOMESTIC WELLS 
KERN COUNTY SUBBASIN

DRAFT

2015 -Year well was reported to be dry 
Data from https://mydrywell.water.ca.gov
Updated April 6, 2022

 Dry Domestic Wells 
reported to DWR 

 19 in Kern County Subbasin; 
4 in KRGSA

 Most occurred during the 
2014-2016 historic low 
water levels

 7 reported in 2021-2022

https://mydrywell.water.ca.gov/


KRGSA GSP
ADAPTIVE MANAGEMENT POLICY 

 KRGSA Plan Managers also recognize the need for flexibility in the GSP.  Numerous 
minimum thresholds (MTs) and other sustainability criteria were selected in the 
absence of undesirable results; several were selected at conservative levels to ensure 
that the future potential for undesirable results can be mitigated.  Actual MTs may 
be lower (or higher) than those selected. (KRGSA GSP Management Action 7.2.9)

 Re-evaluations to be provided in the Five-Year GSP Evaluation

 Ongoing analyses summarized in Annual Reports

DRAFT



QUESTIONS?
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