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SECTION 1 - INTRODUCTION

In February 2013, the Rosedale-Rio Bravo Water Storage District (District) adopted an update to its
Groundwater Management Plan in order to be consistent with California Water Code (CWC), Division 6,
Part 2.75, Sections 10750 et seq. as amended by California Senate Bill 1938 (SB 1938). The District's
Groundwater Management Plan outlines the contents of planned annual operations reports.

The Sustainable Groundwater Management Act (SGMA) was signed by the Governor on September 16,
2014 and includes requirements for the formation of local groundwater sustainability agencies (GSAS) to
assess local groundwater conditions. The District is a member of the Kern Groundwater Authority GSA,
which submitted a Groundwater Sustainability Plan (GSP) for review by the California Department of
Water Resources (DWR) in January 2020. The KGA GSP received an Incomplete Determination from the
DWR in January 2022. Revisions to the KGA GSP were submitted to the DWR in July 2022. The DWR
responded with a subsequent Inadequate Status determination in March 2023.

On August 9, 2023, the District provided a Notice of Intent to Prepare a Groundwater Sustainability Plan
for lands within its boundaries covering a portion of the Kern County Subbasin and formed the Rosedale
GSA. As a part its implementation of the GSP, the District prepared a 2023 Annual Report for the
Rosedale-Rio Bravo Management Area (RRBMA). An amended Groundwater Sustainability Plan for the
Kern County Subbasin Groundwater Sustainability Agencies was submitted to DWR in May 2024.

This 2023 Operations Report has been prepared in accordance with the outline from its Groundwater
Management Plan to summarize the District’s operations for calendar year 2023. Included in this report
are:

2023 water supplies, demands, and groundwater recharge project operations,

Discussion of current groundwater levels and historical trends,

Discussion of current groundwater quality and historical trends,

Status of District's groundwater balance,

Status of District’s groundwater banking programs, and

Summary of actions regarding Basin Management Objectives and SGMA implementation.

X X X X X X
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SECTION 2 — DISTRICT BACKGROUND AND FACILITIES

The District is located west of Bakersfield in Kern County (Figure 1) and contains approximately 43,000
acres of agricultural, urbanized, and undeveloped land. The District was formed in 1959 for the purpose
of obtaining surface water supplies and constructing and operating a groundwater recharge project to
offset declining groundwater levels. At the time of the District’s formation, groundwater levels were
declining at a rate of about nine feet per year.

The District entered into long term contracts for delivery of surface water supplies from the Kern River and
the State Water Project (SWP), as well as short term contracts for water from the Friant-Kern Canal (part
of the United States Bureau of Reclamation Central Valley Project). Additional surface water supplies
have been delivered to the District as a result of exchanges, groundwater banking programs, and other
water purchases. The District entered into these water management programs in order to increase
supplies, provide infrastructure, and offset operational and water purchase costs. From 1962 through
2023, the District has taken delivery of approximately 4.4 million acre-feet of imported surface water
supplies.

The present developed area within the District is estimated to be 36,300 acres, with about 28,000 acres
utilized for irrigated agriculture and about 8,300 acres dedicated to urban and industrial uses. Urban
development is primarily located in the eastern end of the District and is expected to increase in the future
as the City of Bakersfield expands to the west. There are approximately 1,500 acres of land in the central
and western portions of the District that have never been developed, primarily due to the saline-alkali
nature of the soils which limits the crops that could be produced.

The District’s current boundary and recharge project facilities are shown on Figure 2 . The District’s
groundwater recharge project was developed to take advantage of the Goose Lake channel, which
traversed the District from east to west. Since the formation of the District, the channel has been modified
for use as a water conveyance and groundwater recharge canal. The District participated in the initial
construction and expansion of the Cross Valley Canal (CVC), and has constructed a network of
groundwater recharge basins and channels as a part of its project that as of the end of 2023 covers
approximately 2,116 net wetted acres. This does not include temporary recharge facilities.

In addition to groundwater recharge basins and channels, the District’s facilities include recovery wells
and pipelines for return of water as a part of its groundwater banking programs. The District also has the
right to use groundwater recharge and recovery facilities in groundwater banking projects located to the
south of the District as a part of agreements with the City of Bakersfield, Kern Water Bank, and the Kern
County Water Agency (KCWA). The District has partnered with the Irvine Ranch Water District (IRWD) in
the development of the Stockdale Integrated Banking Project located along the south boundary of the
District, which includes the District owned Stockdale East recharge and recovery area and the IRWD
owned Strand Ranch and Stockdale West banking areas.

The District’s recharge facility characteristics and status at the end of 2023 are presented in Table 1. In
Table 1, Flow represents the long-term recharge rate of the facility while Fill Rate represents the initial
recharge rate after a dry period. These facility recharge rates were developed based on the District's
recharge operations during 2017 and 2023. A timeline of the construction of recent facility improvement
projects is provided in Table 2. A brief description of the facility improvements completed during 2023
follows the tables.
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RRBWSD 2023 Recharge Facility Status and Characteristics

Table 1

Basin Area SCS Sqil Drainage Class Infiltration Flow | FillRate | Wetted Area
Map Units (ft/day) (cfs)* (cfs) (acres)
Stockdale West 177, 244 Well 0.2 20 30 225
Strand 174, 243, 244 Well 0.2 40 60 449
Stockdale East | 152, 243, 245 Moderate, Well 0.5 45 68 185
Enns 12355 Foss Well Somewhat 0.6 55 83 175
McCaslin 123&122135' Weg;(fgsrgﬁ/‘ghat 0.6 52 78 172
West Basins 245 Moderate 0.5 75 113 324
Superior , 4%552’ 4}572'29 el Somewhat 0.6 160 240 605
Allen 125 Somewhat Excessive 1.2 90 135 153
*Based on 2017and 2023 Operations Totals = 537 807 2,288
Weighted Average = 0.47 ft/day
Table 2
RRBWSD Facility Improvement Projects

Improvement Description Completion Year

Enns Recharge Basins (130 acres) 2002

Strand Recharge Basins (449 acres) 2009

Enns Wells (3) 2010

Strand Wells (7) 2011

Stockdale West Recharge Basins (225 acres) 2011

CVC Turnout No. 1 Return Pipeline 2012

West Basin Wells (3) 2016

West Basin Improvement Recharge Basins (55 acres) 2016

Stockdale West Wells (3) 2016

Kern River Intake Improvements (600 cfs capacity) 2016

Central Intake Canal and CVC Turnout (200 cfs capacity) 2018

Superior Well Field (6) 2018

Stockdale East Recharge Basins (185 acres) 2018

Superior Basins Improvement Project (addition of 50 acres) 2019

Central Intake Pump Station (200 cfs capacity) 2019

Stockdale East Well Drilling and Completion (2 new, 1 rehab) 2020

Houghton Weir Reconstruction Project 2021-22

McCaslin Recharge Ponds 2022

SCADA Project Phase 1 2022
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Facility Improvements Completed During 2023

Grimmway Multipurpose Recharge Ponds - This project is a joint use facility between the RRBWSD and
the landowner (Grimmway). In dry years this property can continue to be farmed, and during wet years
the land can be converted into recharge basins. The project was constructed in phases: basin earthwork
was completed in 2021-2022, while construction of the inter-basin structures and a temporary pumping
plant from the Cross-Valley Canal were completed during 2023. Approximately 240 acres of the total 360-
acre project site were covered during project operations in 2023. A flowrate of approximately 35 cfs was
delivered to the recharge ponds, or about 2,200 AF per month.

Grimmway Multipurpose Recharge Ponds

Temporary Pumping Plant off the Cross Valley Canal (Pool 4)
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Aerial View of Recharge Ponds (Approximately 240 Wetted Acres)

West Enos Recharge Pilot Project - This project was developed in coordination with the Groundwater
Banking Joint Powers Authority. Approximately 125 acres of temporary recharge ponds were constructed
directly west of Enos Lane and the West Superior Recharge Area to increase the available capacity for
groundwater recharge during the historic 2023 water year. A temporary pumping plant with three (3)
pumps pulled water from the Goose Lake Channel, through the New Legend parking lot, and into three
temporary recharge ponds. Temporary pipelines varying from 8-inch to 12-inch supplied the ponds with a
flowrate of about 25 cfs. Precast concrete rice boxes were used as the inter-basin structures between
ponds.

West Enos Recharge Pilot Project
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Temporary Pumping Plant on Goose Lake Channel and Pipelines to Recharge Ponds

Aerial View of Temporary Recharge Ponds (Approximately 125 Wetted Acres)
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SECTION 3 — CONJUNCTIVE USE PROJECT OPERATIONS FOR CALENDAR
YEAR 2023

2023 was an extremely wet year in which the District received 43,734 AF of water from its Kern River
contracts and an allocation of 100 percent from the State Water Project (SWP). The District was also able
to purchase additional supplies from the Kern River, purchase Article 21 supplies from the SWP, and
receive unregulated flood waters. Most of the District's banking partners made additions to storage. There
were no groundwater extractions for banking program return.

A summary of the CEQA documentation prepared for the District’'s groundwater banking programs is
included as Section 8 . A brief description of the District’'s groundwater banking, sales, and water
purchase programs with operations in 2023 follows:

Arvin-Edison Water Storage District (AEWSD) 2:1 Banking Agreement dated Oct 1, 2009
9,264 AF of water from Arvin was added to storage in 2023. At the end of 2023 AEWSD'’s account
balance in RRBWSD is 53,971 AF.

Delano-Earlimart Irrigation District (DEID) 2:1 Banking Agreement dated Oct 1, 2009
14,647 AF of water from DEID was added to storage in 2023. At the end of 2023 DEID’s account balance
in RRBWSD is 30,007 AF.

Kern Tulare Water District (KTWD) 2:1 Banking Agreement dated July 10, 2001
16,891 AF of water from KTWD was added to storage in 2023. At the end of 2023 KTWD's account
balance in RRBWSD is 29,007 AF.

Homer LLC 2:1 Banking Agreement dated May 26, 2017
The total account balance for the Homer LLC banking program in RRBWSD has been returned by
exchange. The remaining account balance at the end of 2023 is 0 AF.

Buena Vista Water Storage District (BVWSD) Banking Agreement dated January 1, 2002

23,316 AF of water from BVWSD was added to storage in 2023. RRBWSD returned 8,250 AF of water to
Santa Clarita Valley Water Agency (SCVWA) for BVWSD in 2023. At the end of 2023 BVWSDs account
balance, for this program in RRBWSD, is 118,120 AF.

Irvine Ranch Water District (IRWD) Banking Agreement dated January 13, 2009
40,156 AF of water from IRWD was added to storage during 2023. At the end of 2023, IRWD’s account
balance with RRBWSD is 40,723 AF.

Castaic Lake Water Agency (how SCVWA) Banking Agreement dated November 11, 2005
17,146 AF of water from SCVWA was added to storage during 2023. At the end of 2023, SCWA's
account balance in RRBWSD is 76,282 AF.

Castaic Lake Water Agency (now SCVWA) 2:1 Banking Agreement dated September 1, 2011
5,301 AF of water from SCVWA was added to storage during 2023. At the end of 2023, SCVWA's
account balance for this program in RRBWSD is 5,301 AF.

Coachella Valley Water District (CVWD) Water Sale Agreement amended July 24, 2012

10,000 AF of water was delivered to CVWD in 2023. At the end of 2023 RRBWSD has sold 122,000 AF
to CVWD under this program. There is no available exportable balance at the end of 2023.
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San Joaquin River Exchange Contractors (SJREC) 2:1 Program Agreement dated October 2, 2020
9,024 AF of water from SJREC was added to storage during 2023. At the end of 2023 SJRECs account
balance in RRBWSD is 12,509 AF, which includes water recharged under 2017 and 2019 program
agreements.

Antelope Valley-East Kern Water Agency (AVEK) 3:1 Banking Agreement dated December 28, 2018
No water was added to storage or returned during 2023. At the end of 2023 AVEK'’s account balance in
RRBWSD remains at 5,333 AF.

Tulare Lake Basin Water Storage District (TLBWSD) 2:1 Agreement dated September 13, 2023
1,990 AF of water from TLBWSD was added to storage in 2023. At the end of 2023 TLBWSD'’s account
balance in RRBWSD is 1,990 AF.

The end of year water banking account balances for each of the District’'s programs over the period 2004
through 2023 are shown graphically in Figure 3. Also shown is the RRBWSD Aggregate Benefit, which is
the total volume of water allocated for the District’'s benefit and use as a result of the operations of these
water banking programs. As of the end of 2023, the RRBWSD Aggregate Benefit is approximately
346,500 AF.

Table 3 provides a summary of the District's water supplies and deliveries for 2023. The values in Table
3 are the best available at the time of report preparation. However, these values may be revised based on
final records for the various water sources.

Table 3
RRBWSD 2023 Supplies and Deliveries
(All Values in Acre-Feet)

Supplies Deliveries To

SWP 2023 Entitlement 29,900 RRBWSD Kern River Intake 113,452
Stored Water in SWP System (2022-23) 6,576 RRBWSD CVC Turnout No. 1 43,243
SWP Article 21 1,605 RRBWSD CVC Turnout No. 2 60,516
Kern River Contract Water 43,734 Central Pump Station 24,535
Kern River Purchases 44,172 Strand Project Facilities 47,008
Kern River Mandatory Release 16,248 Stockdale West 22,188
AEWSD Banking 18,527 BVWSD Eastside Canal 2,632
KTWD Banking 35,938 Grimmway Property 4,355
DEID Banking 29,293 Pioneer Project 42,966
BVWSD Banking 27,198 ID4 Exchange 2,166
IRWD Banking 40,156 San Luis Reservoir 85
SCVWA Banking 20,000 CLWA 8,250
SCVWA 2:1 Banking 11,847 CvWD 10,000
SJREC Banking 20,000 SWP 2023 Carryover 6,179
TLBWSD Banking 4,411 Total 387,575
2023 Westside 2:1 Exchange 28,156
SWP Purchase (Santa Clara Valley WD) 10,000

Total 387,761

Notes:
1. The difference between supplies and deliveries consists primarily of transportation losses (estimated to be
about 190 AF). These are not considered losses in the District's water balance since this water is recharged
to the groundwater basin.
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SECTION 4 — GROUNDWATER LEVELS

The District currently measures groundwater levels on a monthly basis in 17 representative monitoring
wells (RMWs) located throughout the District. The wells measured by the District are a combination of
District and banking program production wells, abandoned wells, agricultural production wells, municipal
supply wells, and dedicated monitoring wells. Included in the network are four double-completion
monitoring wells constructed by the California Department of Water Resources (DWR).

The District’'s 2023 depth to groundwater monitoring well network is shown on Figure 4 . A summary of
the characteristics of the wells currently in the District's monitoring network, by the Well Number from
Figure 4, is presented in Table 4. The monitoring wells outside of the District and south of the river (well
numbers 18 and 19 on Figure 4) are not included in Table 4 and are not part of the analysis in this
District Operations Report. District production wells are monitored for groundwater levels and quality
during production operations. These District production wells are included in Table 4.

Groundwater levels measured in January 2024 ranged from about 200 feet below ground surface in the
southeastern portion of the District to about 330 feet below ground surface in the northwest. The average
depth to groundwater in the District in January 2024 was estimated to be 254 feet. This is approximately
20 feet higher than the estimated average groundwater elevation in January 2023.

Groundwater levels within the District are also influenced by the recharge and recovery operations for
adjacent groundwater banking programs. The District has developed a groundwater model to evaluate
the impacts of these groundwater banking projects and also to develop projections of water levels based
on implementation of the projects and management actions anticipated in the District’s proposed
Groundwater Sustainability Plan. Included in Appendix 2 are With/Without Scenario Model-Generated
Head Difference figures and Comparison Project/No-Project Hydrographs for locations throughout the
District as updated through 2022. No update of the District’s groundwater model was conducted in 2023
due to the extremely wet conditions.

Long term historic groundwater level hydrographs have been prepared for the monitoring wells in Figure
4 as part of the District's SGMA reporting program (see Appendix 1) . As expected, wells located closer to
groundwater recharge and recovery areas exhibit greater fluctuations in water levels than those located
further away. Currently, the RRBMA is in full compliance with the Sustainable Management Criteria
established in its Groundwater Sustainability Plan. See Section 7 for more information on the District's
SGMA compliance.

Figure 5 shows estimated average groundwater levels within the District in the month of January for the
years 1952 through 2024. The rate of groundwater decline from 1976, when the first SWP deliveries were
made to the District, to January 2024 has averaged about 1.9 foot per year. Prior to 1976, the average
rate of groundwater decline was about 4.7 feet per year.
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RRBMA Monitoring Areas - RMW Water Level MOs and MTs

RRBMA RMW are labeled
on the map as followed:

Well Name and Number
MO (Groundwater Surface Elev. in ft.)
MT (Groundwater Surface Elev. in ft.)

1". Bushnell

14 . Home Place

47 2. L.R. Stout
-84 79
-52
3. RBG School
| 84
- 4. P. Enns Domestic -47
5. Section 18 16
92 ‘8
-32
7/. Cauzza
81
43 6 . Blacco HQ
;
% -41
197
12 Enos Shallow 39
164
8 . Parsons 15

125
eé 24

11". Mayer Shallow
' 154
10 . Virgil Bussell 5

150
\@ 1

9. West I-5

142
aé 7

15 . Greeley Shallow

188
% 30

4

16 . Harvest Ranch 53
199

41

13 . Chet Reed

209
% 51

17. RRBWSD Shop
Shallow
211

|

18 . 32N Middle

189
% 77,

4

19 . 28J Middle
196
79

Legend

® RRBMARMW (Water Level)

Major Highways

= Major Conveyance Facilities

|:| KernRiver
North Monitoring Area
Central Monitoring Area
South Monitoring Area
East Monitoring Area
South of the River Monitoring Area

RMW = Representative Monitoring Well
MO = Measurable Objective
MT = Minimum Threshold

Fresno

RRBMA
/, Kern County, CA

/ _ Bakersfield
®

Los Angeles

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN andithe GIS User Community
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Representative Monitoring  Well (RMW) Characteristics *

Table 4
Rosedale-Rio Bravo Water Storage District

RWM Well Screen Start | Water

No. | Well Number Well Name Depth | Interval Typeof Well? Date | Quality | Frequency
01 | 29/242J1 Bushnell Agricultural 1997 N rr
02 | 29/253N1 L.R.Stout 433 | 351433 Agricultural 1998 N rr
03 29/2511H RBGSchool Domestic 2016 N rr
04 29/2514C1 P.EnnsDomestic Domestic 2014 N rr
05 | 29/2518B1 Sectionl8 701 300701 Agricultural 1997 N rr
06 | 29/2424F BLACCBIQNew Agricultural 2013 N rr
07 29/2421A1 Cauzza 800 Abandoned 1982 N rr
08 | 29/2428L Parsons Agricultural 1998 N rr
09 | 29/2436R1 West—I b Agricultural 1982 N rr
10 | 29/2533E1 VirgilBussell Domestic 1993 N rr
11 | 29/2527N1 DWR27NMayer DeepW 700 | 610700 Monitor Well 1995 Y Biannual
11 | 29/2527N2 DWR27NMayer ShallowE 310 | 210810 Monitor Well 1995 Y Biannual
12 | 29/2525M1 | DWR25M EnosDeepiV 700 | 600700 Monitor Well 1995 Y Biannual
12 | 29/2525M2 | DWR25M EnosShallowE 350 | 260850 Monitor Well 1995 Y Biannual
13 | 29/2623J1 ChetReed Abandoned 1995 N rr
14 29/2629B HomePlace Domestic 2015 N rr
15 | 29/2631H1 DWR31HGreeleyDeepE 630 | 560630 Monitor Well 1995 Y Biannual
15 29/2631H2 DWR31HGreeleyShallowiV 430 | 360430 Monitor Well 1995 Y Biannual
16 | 29/2634M1 | HarvestRanch Municipal 1989 N rr
17 | 29/2635H1 Shop 500 Domestic 1981 N rr
17 | 29/2635H3 DWR35HShopDeepSE 680 | 590680 Monitor Well 1995 Y Biannual
17 | 29/2635H4 DWR35H ShopShallowNW 410 310410 Monitor Well 1995 Y Biannual

29/2529Q WBi Prod District 2017 Y

29/2528N WBR Prod District 2017 Y

29/2528P WBB Prod District 2017 Y

29/2534 A ENNS)1 Prod. 475 | 185M55 District 2017 Y

29/2534 A2 ENNS2 Prod. 750 | 460740 District 2017 Y

29/2534H ENNS3 Prod. 440 | 180420 District 2017 Y _

30/252 E SREX)1Prod. Bankingprogram | 2017 Y During

30/252D SREX02Prod. Bankingorogram | 2017 | Y gzooei:;gzg

30/252 G SREX3Prod. Bankingprogram | 2017 Y

30/252 A SREX4 Prod. Bankingprogram | 2017 Y

30/252L SREX5 Prod. Bankingprogram | 2017 Y

30/252 J4 SREX7 Prod. Bankingprogram | 2017 Y

30/253 SWEX)1 Prod. Bankingprogram | 2017 Y

30/253 SWEX)2 Prod. Bankingprogram | 2017 Y

30/253 SWEX)3 Prod. Bankingprogram | 2017 Y

Notes:
1. RMWNosl through17 (from Figure4) are monitoredfor depthto groundwatermonthly. Southof the river wells(18 and
19)arenot includedin Table4 andare not a part of the analysisn this District OperationsReport.
2. Abandonedstatusindicateswellsthat are no longerusedin productionand may differ from the KCEnvironmentaHealth

Divisiondespnation.
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SECTION 5 - GROUNDWATER QUALITY

Groundwater quality in the basin underlying the District is generally of good quality for domestic and
agricultural uses. However, groundwater in localized areas may not be suitable for the production of some
crops and/or domestic uses. In the past, groundwater quality concerns were noted in the eastern portion
of the District, where groundwater is primarily used for municipal supplies. The West Bakersfield Area
Ground Water Quality Management Study (Longley, 1990) was undertaken due to concerns with
groundwater quality in the study area, primarily from pesticides (EDB and DBCP), nitrates and salts
(TDS). A number of wells within the District were identified with concentrations in excess of the Maximum
Contaminant Level (MCL) for EDB, DBCP and nitrate. High TDS concentrations (700-1300 mg/l) were
found in the vicinity of the Rio Bravo and Greeley Oil Fields. More recently, a MCL of 0.005 ug/I for 1,2,3-
TCP was adopted by the California Division of Drinking Water with compliance required by January 2018.
Groundwater with 1,2,3-TCP in excess of the MCL has been found in wells throughout the San Joaquin
Valley due to the widespread use of soil fumigants that contained the chemical.

Groundwater quality within the District is currently monitored by the District, industrial users, numerous
mutual water companies, the City of Bakersfield, the Kern Fan Monitoring Committee, and individual
landowners. The District tests groundwater from the recovery wells (Enns Wells, West Basin Wells,
Superior Wells, Stockdale East Wells, and Strand Wells) during pumping operations. Water quality data
for over 30 wells located within the District is included in the State Water Resources Control Board Public
Water Supply Systems online database (SDWIS), with the majority of these wells located within the
urbanized area in the eastern half of the District. The Kern Fan Monitoring Committee takes samples
semi-annually from the four double-completion monitoring wells within the District and tests for
constituents of known concern (gross alpha, uranium, DBCP, EDB, and nitrate) and irrigation suitability
analyses. The approximate locations of the wells that are monitored for water quality are shown in Figure
6.

The District has selected ten of these wells for monitoring as part of its SGMA reporting as noted on
Figure 6 . Water quality data for each of these wells is provided in Appendix 3 . Since the last measured
concentrations of EDB and DBCP greater than the MCL in these wells were in the late 1990s and early
2000s, these constituents are not included in the current reporting. The District's SGMA reporting
includes the following constituents:

x  Arsenic (ug/l)

x TDS (mg/l)

X Nitrate as NO3 (mg/l)
x  Chloride (mg/l)

The following observations were noted based on a review of the groundwater quality data from the
District's SGMA reporting:

TDS concentrations for samples taken during 2023 were generally below 400 mg/I.

x Nitrate as NO3 concentrations for samples from one well in the East monitoring area and the well
in the North monitoring area exceeded the MCL of 45 mg/l during 2023 (concentrations in the
range of 53 to 57 mgl/l).

x Arsenic concentrations for all samples from wells in the District's SGMA reporting during 2023
were below the MCL.

x Chloride concentrations for samples taken during 2023 were 100 mg/l or lower, well below the
MCL of 250 mg/I.
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