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I.  Introduction 
 
A.  Background and History 
 
The Arvin-Edison Water Storage District (District) was organized in 1942 
under California Water Storage District law (Division 14 of the California 
Water Code) for the expressed purpose of, among other things, providing 
an agency to contract with the United States for water service from the 
Central Valley Project (CVP) as well as contracting for a Federal Power 
Contract and a Federal loan for construction of new facilities.  The need 
for supplemental CVP supplies reflected the overdraft conditions occurring 
in the District at that time.  The District is comprised of approximately 
132,000 acres of land, 113,000 acres that are irrigated crops, located in 
the southeasterly portion of the San Joaquin Valley of California and lies 
entirely within Kern County.  A Location Map and District Map are 
provided as Figures 1 and 2.  Figure 1 shows the District’s boundary as it 
relates to the boundary of the Kern groundwater basin as defined in the 
California Department of Water Resources (DWR) Bulletin 118.  
 
In 1962, the District entered into a water supply contract with the United 
States Bureau of Reclamation (USBR) to supply water for the District’s 
project from the Friant-Kern System of the Federal Central Valley Project 
(CVP). The water supply contract provides for the annual delivery of 
40,000 acre-feet of Class 1 (firm) water and up to 311,675 acre-feet of 
Class 2 (non-firm) water.  This contract was renewed in 2001 through 
2026, with provisions for renewal after that.   
 
Because the imported Friant Class II water is highly erratic, a key issue for 
the District has been to develop means to regulate this variable supply to 
a fairly constant irrigation demand.  The original concept for the District 
program involved substantially greater recharge capacity within the District 
than has been constructed to date.  However, the District has successfully 
regulated its imported water supplies historically through the use of 
groundwater banking facilities in combination with water management 
exchanges and transfers. 
 
During the period 1964 through 1968, the District’s water distribution 
facilities were constructed.  Construction was financed with a $40 million 
loan by the USBR under Public Law 130. 
 
Prior to the construction and operations of the District’s water distribution 
facilities, groundwater overdraft was estimated at 126,000 acre-feet per 
year.  See Appendix A-Attachment 2, Hydrologic Inventory for Arvin-
Edison Water Storage District.  This resulted in the continual lowering of 
groundwater levels, until pumping lifts exceeded 600 feet in many areas of 
the District.   
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Project operations commenced in July 1966, with the first diversions of 
water to the Sycamore Spreading Works.  From 1966 to the present, the 
District has operated the project to provide reliable irrigation water supply 
to approximately 52,000 acres (approximately 40% of the District’s area, 
and approximately 50% of all cropped acreage), and to stabilize 
groundwater levels in the remainder of the District, where, for the most 
part, growers rely solely on well water. 
   
During 1974, the District entered into agreements for participation in the 
construction and operation of the Cross Valley Canal with the Kern County 
Water Agency and water exchange agreements with ten other public 
agencies (Exchangors) located on the east side of the San Joaquin Valley.   
This provided an exchange of a portion of the District’s Federal water 
supply from the Friant-Kern System for Federal water supplies from the 
Shasta System of the CVP to be delivered into District facilities through 
the California Aqueduct and the Cross Valley Canal.  Under the Exchange 
Program, the District received up to 128,000 acre-feet of a relatively firm 
water supply from the Exchangors delivered on an irrigation demand 
schedule, in return for delivery of a variable amount of Friant water to the 
Exchangors.  The amount the Exchangors received varied up to 174,000 
acre-feet in any given year.  It was anticipated that the two hydrologically 
different supplies would generate roughly equivalent volumes of water 
over an extended period.  The Lower Tule River and Pixley Irrigation 
Districts withdrew from the exchange agreement with the District in 1995.  
This reduced the amount of water available under the exchange program 
each year to 71,000 acre-feet of Friant-Kern CVP water and 66,000 acre-
feet of Shasta CVP water. 
 
To compensate, in part, for the loss of a portion of the CVP Exchange 
capacity, the District entered into a water banking agreement with 
Rosedale-Rio Bravo Water Storage District (RRBWSD) in 1995.  Under 
this agreement, RRBWSD stores District water in RRBWSD groundwater 
storage facilities, and returns it later to the District.  In addition, the District 
entered into a water management program with Metropolitan Water 
District of Southern California.  As a result of this program the District was 
afforded the opportunity to expand its water banking facilities thus 
enhancing its ability to regulate erratic supplies and providing for a more 
reliable water supply. 
 
The District expanded its spreading basins with the construction of the 
Tejon Spreading Basin in 1972, the North Canal Spreading Basin in 1999 
and the construction of several new wells in the period of 1996-98.  The 
construction of the North Canal Spreading Basin and associated wells was 
financed by a low interest loan from the State of California under 
Proposition 204, administered by DWR.   
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In December 1997, after over 10 years of planning and negotiations, the 
District entered into a 25-year water management program with 
Metropolitan Water District of Southern California (MWD).  Under the 
agreement, the District agreed to bank a minimum of 250,000 acre-feet of 
MWD water in the aquifer below the District and return the water in certain 
drought years.  Returned water is to be delivered during the District’s off-
peak periods so as not to interfere with normal, historic District operations.  
In order to accomplish these objectives, a program was structured to fund 
nearly $25 million in facility improvements within the District as well as 
reimbursing the District for all pass-through water banking costs. 
 
The District’s program with MWD was designed to enhance efficient use of 
available water supplies, and water bank facilities, for both parties.  For 
MWD, the program allowed it to regulate 250,000 acre-feet to enhance dry 
year supplies.  For the District, the program generated significant benefits 
in the form of reduced costs, improved water supply reliability and 
enhanced facilities.  As part of the program, the District expanded its 
spreading works by 500 acres, added 17 new groundwater wells and 
constructed a 4.3-mile, bi-directional intertie pipeline and pump station 
connecting the terminus of the District’s South Canal directly to the 
California Aqueduct.  These facilities were constructed in the late 1990’s, 
with substantial completion in 2000.  The District has imported and stored 
approximately 250,000 acre-feet of MWD water in the District since 
December 1997, utilizing the Cross Valley Canal to transport the water to 
the District.  Return of a portion of the water began in January 2003 (by 
exchange before then) through use of the Intertie Pipeline to deliver the 
return water to the California Aqueduct.   
 
The District also constructed a new regulation/balancing reservoir near the 
beginning of the North Canal in 2000.   The balancing reservoir provides 
canal regulation capabilities, access to stored water for power or load 
management and water recharge benefits as well.  The property acquired 
for the Balancing Reservoir has room for future expansion of the reservoir. 
 
Also, during the 1990’s temporary interties between Kern Delta Water 
District’s (KDWD) canals and Arvin-Edison’s Intake Canal were 
constructed and utilized by both Districts to facilitate mutually beneficial 
exchanges of various water supplies.  KDWD and Arvin-Edison are 
presently negotiating a Memorandum of Understanding with the goal of  
furthering the two District’s coordinated use of the shared groundwater 
basin, joint regulation of surface water supplies, and joint use of facilities 
and interconnections.  Appendix L contains a copy of Arvin-Edison Board 
Resolution Number 01-25 (dated October 9, 2001) directing Arvin-Edison 
staff and consultants to explore, investigate, and identify mutually 
beneficial activities that may be implemented with KDWD. 
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Currently, the District owns and operates a total of approximately 1,500 
acres in spreading basins and 72 production wells.  Landowners own and 
operate approximately 350 (active) additional wells within the District.  
 
By the end of the 2002 Water Year, the District had imported a total of 
5,714,000 acre-feet of water into the District.  A total of 1,665,000 acre-
feet had been delivered to spreading basins, with a net total (after 
evaporation losses) of 1,608,000 acre-feet of recharge.  During the same 
period, the District extracted 901,000 acre-feet of water from its wells.  A 
total of 4,649,000 acre-feet were delivered to customers, with 301,000 
acre-feet of losses or metering inaccuracies.   A summary of District water 
operations data from water years 1966-67 through 2002-2003 is included 
in Appendix B-Water Resources Management Program, April 2003.   
 
As a result of project operations, groundwater levels in the District no 
longer have a downward trend, but have stabilized.  The District has also 
experienced a substantial reduction in subsurface inflow from neighboring 
areas and a significant improvement in both groundwater depths and 
water quality for the irrigators in the District, who continue to rely on 
groundwater. 
 
Changing conditions that could reduce or threaten the District’s water 
supply are an on-going concern.  Neighboring agencies and Exchangors 
that rely on Sacramento – San Joaquin River Delta imports have seen 
their water supplies cut dramatically since 1991 due to regulatory 
decisions arising from endangered species issues and water quality 
concerns.  This has resulted in increased reliance on groundwater in 
neighboring areas and has reduced the volume and reliability of the 
District’s exchange program.  Urbanization in the greater Bakersfield area 
places additional demand on groundwater supplies.  The District’s own 
surface water supply is also facing a threat of reduction.  The National 
Resources Defense Council (NRDC) and other environmental groups filed 
suit against USBR and various Friant districts over USBR contract renewal 
issues in 1988.  The NRDC’s goal is to re-establish regular flows in the 
San Joaquin River below Gravelly Ford.  The Friant Water User’s Joint 
Powers Authority, of which the District is a member, and the NRDC have 
been attempting to negotiate a settlement agreement that would allow 
river restoration without negative impacts to water supply reliability or 
costs for FWUA members.  The District has been a key participant in 
negotiations and pilot projects.  Studies and negotiations toward that goal 
were recently terminated by the NRDC.        
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B.  Purpose and Goal 
 
The purpose of this Groundwater Management Plan is to document and 
review the past 37 years of successful groundwater management in the 
District, and to develop a coordinated and comprehensive approach to the 
future evaluation and management of groundwater resources within the 
District specifically, and in concert with other groundwater management 
activities within the groundwater basin.  The Plan will integrate past and 
present effective groundwater management activities with new proposed 
activities as part of a Management Program to meet specific Management 
Objectives. 
 
The goal of this Plan is to implement effective groundwater management 
that works toward maintaining a high quality and dependable water 
resource for the District’s water users and landowners while minimizing 
negative impacts to other affected parties.  Specific Basin Management 
Objectives that reflect this goal are discussed in Section IV. 
 
Upon adoption of this Plan, action on specific elements will be maintained 
and/ or initiated within the Management Program to achieve the stated 
Management Objectives.  As specific elements take effect, and/ or other 
concerns arise; the Management Program will periodically be reviewed, 
and revised as needed to assure continued progress toward the 
Management Objectives. 

 
C.  Authority 
 
The California legislature recognized that local groundwater management 
is preferable to State or Federal groundwater controls, and passed 
Assembly Bill 255 (AB 255) in 1989.  AB 255 was the first statewide 
legislation allowing local water agencies to prepare and adopt 
groundwater management plans for their jurisdictions.  California 
Assembly Bill No. 3030 (AB-3030), which became law on January 1, 1993, 
superceded AB 255, and authorized local agencies that are within 
groundwater basins, as defined in California Department of Water 
Resources (DWR) Bulletin 118, to prepare and adopt groundwater 
management plans.  The District qualifies under this law.  The District lies 
within the southeastern portion of the Kern County Groundwater Basin as 
defined in Bulletin 118 (Figure 1). 
 
The District initiated the process of drafting a Groundwater Management 
Plan in 1996.  But, that effort was not completed as other District activities, 
including long-term water contract renewal and the MWD Program were in 
the process of being finalized and those terms and conditions are an 
integral part of the District’s groundwater management activities.  
California Senate Bill 1938, adopted in 2002, which added new 
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requirements for Groundwater Management Plans, including requirement 
involving public funding, motivated the District to complete the process of 
drafting a Groundwater Management Plan. 
 
Pursuant to AB-3030 provisions in the California Water Code, the powers 
of a Water Replenishment District will be added to the District if and when 
it adopts a Groundwater Management Plan.  In general, the effect of 
adding these powers is relatively minor for Water Storage Districts.   
 
D.  Documentation of Public Participation 
 
On December 24th and December 31st, 2002, the District published 
notice of a hearing on the Resolution of Intention to Draft a Groundwater 
Management Plan in the Bakersfield Californian and the Arvin Tiller 
respectively.  As required by SB-1938, the notice included information on 
how members of the public may participate in the preparation of the 
Groundwater Management Plan.  Copies of the hearing notice are 
included as Appendix C. 
  
On January 14, 2003 a noticed public hearing was conducted at the 
District’s office, and the District’s Board of Directors adopted a resolution 
of intention to draft a Groundwater Management Plan, pursuant to 
California Assembly Bill No. 3030 (AB-3030).  A copy of the District’s  
Resolution No. 03-01 is included as Appendix D.  Minutes of the Hearing 
and an attendance list are provided in Appendix E. 
 

II.  Description of District 
 
A. Management Area 
 

1. Location 
The Arvin-Edison Water Storage District is situated at the extreme 
southern end of the San Joaquin Valley in California and 
approximately 14 miles southeast of the City of Bakersfield (Figure 
2).  The District lies mostly south of Highway 58 on the southern 
side of the Kern River.  

 
2. Topography 

The District lands overlie alluvial fans and cones (a piedmont 
alluvial plain) built up by the Kern River, the streams of the Caliente 
Creek group, and the southern stream group, that drain from the 
westerly slope of the Sierra Nevada and Tehachapi Mountains 
across the District’s east and southern boundaries.  Land 
elevations vary from below 400 feet at the west edge of the District 
to 1,000 feet at points along the east boundary.  Prevailing land 
slopes are approximately 66 feet per mile southwesterly in the north 
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end of the District, about 30 feet per mile westerly in the north 
central portion and approximately 44 feet per mile northwesterly in 
the south half of the District. 

 
3. Climate 

Hot, dry summers and mild winters characterize the climate of the 
District.  The average frost-free period varies from 274 days at the 
west edge of the District to 320 days on the east edge.  Average 
annual rainfall varies within the District, but averages approximately 
8.2 inches per year.  Annual evaporation in the District averages 
approximately 5 feet.  The magnitude of annual rainfall is extremely 
erratic and during any given year, occurs largely during winter and 
spring months.  Occasionally watershed areas tributary to the 
District experience summer or early fall “cloudburst” type storms 
and in the past, have wrought severe flood damage in portions of 
the District.  Because of the magnitude and pattern of rainfall, 
agricultural enterprise is almost entirely dependant on irrigation. 

 
B.  Water Supplies 
 

1.  Surface Water 
The District’s long-term contract for surface water is with the Friant-
Kern portion of the CVP.  Those supplies are utilized directly by the 
District, and have also been used to effect water transfers and 
exchanges for water management purposes.  Subsequently, the 
imported supply consists mostly of Friant Class I, Class II, CVC 
exchange water, SWP water, and local Kern River supplies.  Table 
1 summarizes District surface water supplies imported since 1966.  
 
In addition to Friant (CVP) contract supplies and CVC exchange 
supplies, the District has also historically purchased other supplies 
for spreading when available.  These purchases have averaged 
approximately 13,000 acre-feet per year (ranging from zero 
purchases in some years to as much as 74,000 acre-feet in other 
years).  Typically, such water is available in relatively “wet” years, in 
which Friant Class II water is also allocated to the District.  These 
historical purchases have included: Friant Section 215 water (San 
Joaquin River Flood water) and Kern River Flood water. 
 
The District participates in numerous water transfers and 
exchanges and, in a typical year, will participate in water transfers 
and exchanges with 15 to 20 other agencies in various locations 
throughout the State.  The District’s strategic position, its 
interconnections to major Federal, State, and local water 
conveyance facilities, and its versatile facilities gives the District a 
unique ability to facilitate these transfers and exchanges.  As a 
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result, the District and its partners realize significant water 
management and cost-saving benefits.   

 
2.  Groundwater 

Groundwater is found underlying essentially all parts of the District.  
Groundwater management within the District is rooted in the 
conjunctive use of surface water and groundwater resources, since 
water supplies from these two sources are integrated to accomplish 
optimum utilization of each supply.  District landowners have 
conjunctively used imported surface water supplies with 
groundwater since the completion of the District’s irrigation 
distribution system facilities.  Since the availability of most of the 
imported water supply is extremely erratic, the District devised a 
plan of conjunctive use where the underlying groundwater reservoir 
is utilized directly for seasonal and long-term carry-over storage.  
Because of this, the District’s distribution system, from the 
beginning, has incorporated recharge basins and District owned 
deep wells to capture, store, and recover wet period water for later 
use during dry periods.  

 
C.  Land Use 
 
The District has approximately 113, 000 acres developed to irrigated crops 
with vineyards, truck crops, potatoes, cotton and citrus presently 
dominating.  Table 2 summarizes District land use since 1993.  Figures 3, 
4 & 5 provide information regarding the Spring 2001 Land Use Survey for 
Agricultural Classes, Perennial Crops and Irrigation Methods respectively.  
 
D.  Distribution System 
 
The District’s backbone facility is a 45-mile canal system (Figure 2) that 
extends from the terminus of the Friant-Kern Canal, around the urbanized 
area of Bakersfield and through the District.  This canal has a capacity, in 
its initial 30 miles, of 1,000 cubic feet per second; a rate of flow required to 
accommodate maximum water deliveries as provided in the District’s 
original Federal water service contract. 
 
A major feature of the project is the Forrest Frick Pumping Plant, located 
about three miles west of the District’s westerly boundary and 
approximately 14 miles from the Friant-Kern Canal.  This plant has a 
capacity of 27,500 horsepower, consisting of four pumping units rated at 
5,500 horsepower each, two 2,000 horsepower units, and two smaller 
units rated at 1,000 and 500 horsepower.  The pumps are the vertical 
turbine type designed to operate against a maximum total dynamic head 
of 190 feet and have a composite flow rate of 1,000 cubic feet per second.  
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This plant discharges water into a three-mile long pipeline, eleven feet in 
diameter and constructed of pre-stressed reinforced concrete. 
 
Other facilities of the system include approximately 170 miles of pressure 
pipeline varying in diameter from 6 to 60 inches, 45 booster-pumping 
plants with a total of 25,000 horsepower and 462 farm turnouts. 
 
From an operational standpoint, two key features of the water-related 
facilities are the spreading works and the associated well fields through 
which water is percolated to underground storage and later recovered 
when required through District owned wells. 
 
The District’s spreading basins consist of the Sycamore, Tejon and North 
Canal spreading works.  The Sycamore Spreading Works comprise a total 
area of 569 acres and is located on the alluvial fan of Sycamore Creek 
near the middle of the District.  The Tejon Spreading Works, which is 
located on the Tejon Creek alluvial fan, is approximately six miles south of 
the Sycamore Spreading Works and covers an area of 448 acres.  The 
North Canal Spreading Basin consists of 300 acres and is 2 miles 
northwest of the Sycamore Spreading Works.  The District also 
accomplishes groundwater recharge at its balancing reservoir near the 
beginning of the North Canal.  These project facilities are shown on Figure 
2.   
 
The Sycamore well field is comprised of a total of 33 wells, 22 of which are 
located within the spreading works, and the remainder being located west 
of and adjacent to the Sycamore spreading works.  The Tejon well field 
consists of 25 wells, 21 of which are located within the spreading works 
area, and 4 being located outside of the spreading works property.  The 
North Canal well field consists of 14 wells in which 5 wells of similar 
design are located along the District Canal in the northern area of the 
District.  The total number of wells in and adjacent to the District’s 
spreading basins is 72. 

 
E.  Water Demand and Deliveries 

 
1.  Historic 

Although the District’s surface water supply varies widely from year 
to year, the District’s conjunctive use facilities (spreading areas and 
wells) allow the District to provide a firm water supply for lands in 
the Surface Water Service Area within the District.  Over a long-
term period, the District’s annual Friant-Kern Canal water 
entitlement has ranged from a minimum of approximately 10,000 
acre-feet in a very dry year such as 1977, to a maximum of 352,000 
acre-feet in very wet years such as 1978 and 1995.    
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In addition, by the end of the 2002-2003 water year, over 4.6 million 
acre-feet had been delivered directly to surface water users, 5.7 
million acre-feet of water was imported to the District Basin and a 
total of 900,600 acre-feet of water extracted from underground 
storage.  A history of Friant-Kern CVP entitlement is provided as 
Figure 6.    
 

2.  Projected Future 
The future demand for water in the District cannot be predicted with 
certainty, as it will be highly dependent upon variations in planted 
acres, cropping patterns, and other factors.  However, there is not 
presently any planned expansion of the acreage in the District’s 
Surface Water Service Area and the most reasonable expectation 
is that future demands for water will likely be similar to demands 
experienced during the past 20 years.   
 

                     F.  Other Agencies and Programs related to Groundwater in AEWSD 
 
A number of other Federal, State and local agencies have jurisdiction for 
regulatory activities and/or programs that may affect groundwater 
management in the District.  A list of these agencies is provided in Table 
3, along with a brief description of the agencies’ jurisdictions, roles, 
activities, and programs that may pertain to groundwater management in 
the District.  An understanding of the various agency roles in activities 
related to groundwater management is important to foster coordination 
and cooperation. 
 
Arvin-Edison has a 37-year history of coordination and cooperation with 
the agencies listed in Table 3 and other agencies related to water 
management and groundwater management.  The District participates in 
various meetings and cooperative programs with these agencies on an 
on-going basis. 
 
The District’s Water Conservation Plan is one example of a program 
involving a number of agencies.  The Plan is required by the USBR as a 
condition of the Federal water supply contract.  Arvin-Edison’s Water 
Conservation Plan has been approved by the USBR, and has been 
implemented by the District.  In addition, the District has joined the 
Agricultural Water Management Council, a group of agricultural water 
agencies that cooperatively develop water conservation best-management 
practices, and standardizes the preparation of water conservation plans. 
 
Another example of Arvin-Edison’s relationships with other agencies is 
evident in the numerous tours of the District and its facilities that are given 
to agencies and individuals from throughout California, the United States, 
and abroad.  The primary purpose of these tours is to educate other 
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agencies on the benefits associated with groundwater banking, 
conjunctive use, and the District’s success in managing groundwater 
supplies.  Appendix M lists tours the District conducted from January of 
1999 through April of 2003.  

 
III.  Groundwater Conditions 

 
A.  Groundwater Basin Description 
 
The District lies within the southeastern portion of the Kern County 
Subbasin of the San Joaquin Valley Basin (Basin 5-22.14).  The Kern 
County Subbasin has been identified by the DWR as a basin with 
boundaries appropriate for groundwater management purposes, as 
defined in DWR Bulletin 118 “Ground Water Basins in California” (Figure 
1).  Bulletin 118 Basin boundaries are identified on the basis of geological 
and hydrological conditions as well as political boundary lines.  A map of 
the California Basins and Subbasins is provided in Figure 7. 
 
DWR Bulletin 118-80 “Ground Water Basins in California” identifies Kern 
County as Basin No. 11 and subject to a critical condition of overdraft 
based upon the following definition: 
 
“A basin is subject to critical conditions of overdraft when continuation of 
present water management practices would probably result in significant 
adverse overdraft-related environmental, social or economic impacts”. 
 
According to Bulletin 118-80, this definition implies a more dire 
circumstance than  “groundwater overdraft”, which is often defined as that 
condition where extractions exceed groundwater replenishment over some 
specified period of time. 
 
The Kern County Basin extends from the Sierra Nevada foothills on the 
east to the eastern boundary of the San Luis Obispo/ Santa Barbara 
County line on the west, and from the Southern boundary of Tulare/ Kings 
County line on the north to the northern boundary of the Santa Barbara/ 
Ventura/ Los Angeles County line on the south.  

 
B.  Physical Structure 
 
The Kern County Basin is a large, deep asymmetric sedimentary basin 
consisting of deep depositional centers separated by a basement feature 
known as the Bakersfield Arch; located generally along the Kern River. 
The San Joaquin basin is bordered on the south and east by the 
crystalline igneous and metamorphic rocks exposed in the Sierra Nevada, 
Tehachapi, and San Emigdio Mountains. These rocks also underlie the 
basin at depth and are considered to be non-water bearing.  Overlying 
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these rocks is a thick sequence of consolidated marine sedimentary rocks 
exposed in the Coast Ranges to the west and the San Emigdio Mountains 
to the south and extending eastward to lap onto the crystalline rocks of the 
Sierra Nevada.   The consolidated marine sedimentary deposits play no 
significant role in the developed part of the ground water basin. 
 
Miocene to Pleistocene-aged continental sediments overlies the marine 
sedimentary rocks in the basin. These sediments are several thousand 
feet thick in the subsiding portions of the basin but considerably thinner 
where deposited on and draped over the Bakersfield Arch.  In the west, 
these continental sediments form the Tulare Formation, a thick sequence 
of water-lain sands, silts, and clays exposed along the western side of the 
San Joaquin Valley and in the Elk Hills.  In the east, continental sediments 
form the Kern River Formation; a westward thickening series of sands, 
conglomerates, and mudstones. 
 
The geology and groundwater features of the District area were studied by 
the USGS and DWR in the late 1950’s.  Results were summarized in 
Geological Survey Water-Supply Paper 1656.  Figure 8 (Map Insert) is a 
geologic map of the area, and Figure 9 is a geologic section taken from 
that Paper.  While the field of geology has advanced tremendously since it 
was published, Water Supply Paper 1656 contains the last comprehensive 
mapping of the geology of the area.  Also, USGS Water Supply Paper 
1469, while covering a much larger area than the District, also provides 
significant comprehensive information on the geology and hydrology for 
that area. 
 
There are also two faults (or fault zones) within the District.  These faults, 
the White Wolf and the Edison, and their impact on groundwater 
conditions, are discussed in the following section.   

 
C.  District Aquifer Characteristics 
 
The District’s aquifer was essentially formed out of a series of coalescing 
alluvial fans that have been formed by streams channeling from the 
southernmost Sierra Nevada Mountains, Tehachapi Mountains and San 
Emigdio Mountains.  The relatively coarse-grained alluvial deposits along 
the margins of the basin grade into more fine-grained deposits in the 
central portion of the basin. The aquifers include (from shallowest to 
deepest) recent alluvial deposits, older Pleistocene alluvium and the late-
Tertiary Kern River and Chanac Formations.  These deposits range from 
about 800 to 4,800 feet thick in the District.  Within the District, the upper 
260 to 580 feet is older and younger alluvium primarily consisting of 
discontinuous beds of sand, silt, clay and gravel deposited on alluvial fans.  
These deposits are generally coarser at the apices of the fans and 
become finer-grained toward the center of the valley.  The Kern River 
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Formation consists of coarse to fine grained sand and sandy clay with 
lenses of gravels and cobbles.  The Chanac Formation consists of 
continental conglomerate deposits with lenses of coarse sand and clays. 
 
In addition, two faults, or “fault zones” that traverse the District are the 
White Wolf and Edison Faults.  These faults are believed to impede 
groundwater flow and affect the movement from one side of the fault to the 
other.  A small portion of the District lies north of the Edison Fault.  
Another relatively large area lies south of the White Wolf Fault.  A major 
portion of the District lies between the two faults and comprises the 
majority of the District area. 
 
While these faults do appear to provide some impediment to groundwater 
flow across these faults, this is a subject that may merit additional study in 
the future.  In this regard, there has been some more recent work done in 
this area, such as a thesis prepared by Karin Hagan1.  This thesis studied 
the White Wolf fault zone, and concluded that groundwater elevation data 
indicate that the fault is a “partial barrier” to groundwater flow.  An analysis 
of groundwater quality data found little difference in water quality on either 
side of the fault. 
 
In many portions of the San Joaquin Valley, the Corcoran Clay separates 
a generally unconfined aquifer system above and a confined aquifer 
system below.  However, the District area and immediately neighboring 
areas are believed to be situated too far south for this regional confining 
layer to be present.  However, there are other relatively fine-grained 
materials beneath the District that cause varying levels of confinement 
within different locations in the District.  This confinement tends to be more 
pronounced towards the more central portions of the basin.   
 
The aquifer underlying the District yields substantial amounts of water to 
wells.  USGS Water Supply Paper 1618 tabulated average well yields by 
township.  For the townships underlying the District, these yields range 
from approximately 622 gallons per minute (gpm) to1,786 gpm, and 
averaged 1,191 gpm. 
 
Yields from District-owned wells vary with the depth to water.  For 
example, early in the recent drought of the late 1980s and early 1990s, 
District wells produced an average of about 1,800 gpm per well.  By the 
end of the drought, the wells yielded approximately 1,400 gpm per well.  
Higher well yields returned after the drought ended, with a series of 
wetter-than-average years and significant groundwater recharge through 
District recharge operations. 

                                                 
1  “The Effects of the White Wolf Fault on Groundwater Hydrology in the Southern San Joaquin Valley, 
California” Thesis dated December 2001 for California State University Bakersfield - Masters of Science 
in Geology Degree  
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D.  Groundwater Monitoring Activities 
 
The District has an extensive groundwater monitoring program that began 
with District operations in the late 1960’s and has evolved to its present 
state.  Table 4 summarizes the District’s present groundwater monitoring 
program. 
 
The groundwater monitoring program consists of a number of different 
components including: 
 

1.  Well water-level2 measurement 
Selected District-owned and privately owned wells have been 
routinely measured since the commencement of District operations 
in the mid-1960s.  The District staff measure water levels in 
selected Private and District wells on a bi-annual basis (Spring and 
Fall) using an electrical well sounder, an acoustic well sounder or 
by the use of airlines and compressed air.  Water level readings are 
shared with the USBR, DWR, and KCWA staff as part of a multi-
agency valley-wide monitoring program. 
 
District staff also reads and records pumping or standing (static) 
water levels in all District production wells monthly (via airline 
pressure gauge reading) before, during, and after each pumping 
season. 

 
2.  Well water level mapping 

Depth to water, change in depth-to-water and water level elevation 
maps are prepared annually (Spring) by an engineering consultant 
(Stanley Powell of SAIC) and are provided in Appendix F. 

 
3.  Well water level graphing (hydrographs) 

Once a year, the engineering consultant also prepares a 
hydrograph showing average static depth to water in wells in the 
District since 1962.  Hydrographs are also prepared for each of the 
three sub-areas of the District.  These hydrographs are developed 
from the water level maps.  In addition, every month, District staff 
update a hydrograph showing depth to water versus time in the 
District’s monitoring well at the Sycamore Spreading Ponds.   
Hydrographs of other private and District monitoring wells have also 

                                                 
  2 The term “well water level” is used in this Plan, rather than the term “groundwater level”, because it is a 
more accurate term for the measurements that are taken.  The term “groundwater level” would be more 
appropriate for readings taken from piezometers that are screened over relatively small intervals.  The 
term “well water level” is used for water level measurements taken in production wells that are typically 
screened over a relatively large interval, and therefore reflect a melded water level from a number of 
different layers of the aquifer adjacent to the perforations. 
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been prepared over time.  Graphs are also prepared monthly and 
annually showing water levels in the District’s production wells at 
the three spreading areas versus time.  Figure 10 is an example, 
and shows pumping water levels for water years 2001, and 2002. 

 
4. Recharge (spreading) water measurement 

Flow measurement devices (propeller flowmeters with totalizers or 
overflow weirs with staff gauges) located on the turnouts to the 
spreading ponds, and water level gauges in the ponds are read and 
recorded daily during spreading operations.  This information is 
summarized and tallied daily, monthly, and annually in Excel 
spreadsheets by District staff.  The spreadsheets also estimate 
evaporation losses in the spreading ponds, and calculate net 
spreading amounts.   

 
5. Recovery (extraction) water measurement 

District staff also read and record well water flow measurements on 
all District production wells on a daily basis, when they are 
pumping.  The readings are taken from totalizers on propeller flow 
meters located on the discharge of each well.  This information is 
summarized and tallied daily, monthly, and annually in 
spreadsheets by District staff.  A graph showing total annual 
spreading and extractions from District water bank facilities since 
1966 is also included in Figure 11. 

 
6. Well water quality analysis 

District staff sample water withdrawn from the discharges of 
selected private and District wells once per year, and send the 
samples to a certified laboratory for irrigation water (agricultural 
suitability) analysis.  In addition, District staff sample water from the 
discharge manifolds of all District wells, incoming surface water, 
and Intertie Pipeline flows to the Aqueduct weekly before and 
during recovery operations and delivery to the California Aqueduct.  
Samples are sent to a certified laboratory for testing of Constituents 
of Concern (COC) as identified by DWR.  The District, MWD, and 
KCWA cooperatively developed and maintain a blending model 
spreadsheet to predict water quality going into the aqueduct under 
various operating scenarios in order to determine and optimize 
water quality. 
 

7. Well water quality mapping and graphing   
Bookman-Edmonston Engineering Company summarized well water quality data from a 
variety of sources on maps of the District in 1996, as part of a study to locate new water 
banking facilities and are provided as Figures 13 and 14.  Kenneth D. Schmidt and 
Associates also summarized and graphed well water quality results from selected 
private irrigation wells and District wells in 2000 (Appendix G). 
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8.  Well location surveys 
About every 5 years, the District staff conducts a visual survey of 
the District and update a map showing the locations of all wells 
(active and inactive) in the District. 

 
9. Hydrologic inventory 

The District’s groundwater consultant prepares a Hydrologic 
Inventory for the District annually.  One use of this inventory 
includes water volume balance calculations to estimate with and 
without project average groundwater levels and pumping costs 
throughout the entire District, and separately, within the three sub-
areas.  The components of the inventory are estimated based on 
data collected and maintained by the District such as precipitation, 
water deliveries, crop surveys and recharge and recovery 
operations.  A copy of the Hydrologic Inventory completed in 2003 
is included in Appendix A, Attachment 2. 

 
10. Groundwater modeling 

Bookman-Edmonston Engineering Company (B-E) prepared a 
numerical groundwater model in the late 1980’s to assist in the 
evaluation of the MWD program and to monitor the impacts of its 
implementation. 
 

                     E.  Historic and Current Conditions 
                    

1.  Groundwater Levels 
As seen in Figure 12, the effect of District operations, which were 
initiated on July 1966, is reflected by a general stabilization of 
groundwater levels by the late 1970’s, and significant recovery 
since then.  The water level decline shown to have occurred during 
the pre-project period represents a continuation of the average 
annual long-term decline in groundwater levels of 7 to 8.5 feet per 
year throughout most of the District.  Under non-project conditions, 
it is estimated that by the end of the 2002, assuming the same 
amount of water that was imported was, instead, pumped from the 
aquifer, pumping season average static groundwater depths in the  
District area would have been approximately 595 feet depth to 
water, instead of the actual 330 feet.  This represents a higher 
groundwater table of 265 feet.  By the end of 2002, average static 
groundwater levels had recovered approximately 60 feet since the 
historic low of 390 feet reached in 1977. 
 
Based on water level measurements in the District’s wells collected 
in December 2002, average static water level depths below ground 
surface at the District’s spreading grounds were as follows: 337 feet 
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at the North Canal basins, 341 feet at the Sycamore Basins, and 
414 feet at the Tejon Basins. 
 

2.  Water Quality 
The District’s primary surface water sources (Friant-Kern Canal, 
California Aqueduct, and the Kern River) have excellent water 
quality, and are suitable for irrigation of the crops grown in the 
District.  California Aqueduct water typically has higher Total 
Dissolved Solids (TDS) than either Friant-Kern Canal or Kern River 
water.  All three sources provide raw water suitable for drinking 
water supplies for other water agencies. 
 
Groundwater quality in the District prior to the project was generally 
satisfactory for agricultural use in most areas.  However, wells in 
portions of the District were affected by elevated levels of Boron, 
salt, and/or nitrates.  Problem areas are shown in Figure 15, taken 
from USGS Water Supply Paper 1656. 
 
A more current mapping of well water quality performed by B-E in 
1996, is shown in Figures 13 and 14.  This assessment relied on 
data from 1982 and older, and also shows areas with elevated 
levels of boron, nitrates, and salts.  A small area at the north end of 
the District has Arsenic levels above the current MCL for drinking 
water.  Arsenic is a naturally occurring element, commonly 
associated with sediments derived from the Sierra Nevada, 
Tehachapi, and San Emigdio Mountains. 
 
A review of recent data from water samples taken from District well 
manifolds (Table 5) shows that only a few wells along the North 
canal have water quality concerns. Results of Constituents of 
Concern testing that exceed present drinking water or irrigation 
water standards are highlighted in yellow in Table 5.  It is important 
to note that water from the North Canal wells blends with surface 
water and other well water before delivery to District customers or 
to the California Aqueduct. 
 
Table 6 summarizes canal water quality from samples taken at 
various locations in the District canal, including incoming surface 
water supplies during the 2002 water year.  The District has no 
difficulty delivering suitable water to customers throughout the 
District, and has been able to meet DWR requirements for the 
pump-in program to the Aqueduct.  Users of the Aqueduct 
downstream of the Intertie see an overall improvement in water 
quality in the Aqueduct as a direct result of the District’s pump-in 
program. 
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The District’s conjunctive use project has improved the groundwater 
quality in the District, compared to what it would have been without the 
project.  This was documented in a report by Kenneth D. Schmidt and 
Associates dated May 2000, which analyzed groundwater quality trends in 
the District (Appendix G). 

 
                     F.  Issues of Concern 

 
1.  Extraction and Perennial Yield 

Groundwater is a key component of the District’s water supplies, 
and the District was originally formed in part to implement a 
program to reduce and or mitigate overdraft conditions in the 
District.  For the purpose of the groundwater management plan, 
“perennial yield” or “sustained yield” is defined as the average 
annual amount of groundwater pumping that can be supported over 
an average hydrologic base period that will not result in a long-term 
decline of water levels.  The term “overdraft” refers to a condition 
where the long-term average groundwater production exceeds the 
perennial yield, so that there is a long-term decline in groundwater 
levels.  Both the perennial yield and overdraft are defined on a 
long-term average basis, so that short-term declines in groundwater 
levels can occur (such as during drought years), and such short-
term declines do not indicate overdraft.   
 
Mitigation of overdraft continues to be a key issue of concern for 
the District because overdraft can lead to a variety of problems, 
such as increased pumping costs and reduced reliability of 
groundwater supply.  Overdraft is also related to land subsidence 
and degradation of water quality, which are other issues of concern 
discussed in the sections that immediately follow. 
 
A hydrologic inventory (mass balance) analysis has been used to 
estimate the perennial yield and overdraft in the District.  The 
hydrologic inventory quantifies the various components of recharge 
and discharge from the aquifer underlying the District, including 
subsurface inflows/outflows from surrounding lands, and 
determines the change in storage.  This analysis is presented in 
Appendix A-Evaluation of Perennial Yield for Arvin-Edison Water 
Storage District.  In summary, the analysis indicates that the 
perennial yield for the District is about 228,000 acre-feet per year, 
and that there is a small estimated annual overdraft of about 4,000 
– 5,000 acre-feet per year. 
 
Avoidance of overdraft remains a key issue for the District, under 
both present and potential future conditions.  This is based on 
several considerations, such as: 
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• Current Overdraft Conditions within the District.  The 

hydrologic inventory analysis indicates that the District 
remains slightly in overdraft. 

 
• Current Overdraft Condition in the Region.  The 

hydrologic inventory analysis estimated the perennial yield 
for the District only, and depends on some assumptions 
about conditions in adjacent districts that can impact the 
perennial yield for the District through changes in subsurface 
inflow.  On a more regional basis, it is noted that the DWR 
has identified the larger groundwater basin that includes the 
District as being subject to critical conditions of overdraft.    
According to DWR’s California Water Plan, Bulletin 160-98, 
groundwater overdraft in the Kern-Tulare hydrologic region 
averages 745,000 acre-feet per year.  A significant increase 
in overdraft has occurred since 1990 in the San Joaquin 
Valley due to Delta export conditions, CVPIA implementation 
and ESA requirements.  Even if overdraft were eliminated 
within the District, the regional overdraft conditions would 
remain a concern. 

 
• Potential Changes in Imported Supply Available to the 

District.  The hydrologic inventory analysis relied on 
historical information, and therefore would not reflect future 
changes in the availability of imported water supplies 
available to the District.  Changes in the availability of 
imported water might result from changes in the operation of 
the Friant Division, or changes in the operation of the 
District’s exchange agreements. 

 
• Impact of Average Groundwater Levels on Perennial 

Yield.  The presently unfilled groundwater storage beneath 
the District may be used to develop water management / 
banking programs that could benefit the District, and at the 
same time help address statewide management issues.  
However, higher groundwater levels associated with such 
programs could result in reducing subsurface inflow to the 
District.  Thus, if the program were to result in maintaining 
average groundwater levels higher than historical within the 
District, then the perennial yield available to the District could 
be reduced.          

 
 2.  Groundwater Quality 

As detailed in a prior section, the District’s groundwater supply has 
generally proven to be suitable for agricultural use and for delivery 
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into the California Aqueduct.  Localized areas where wells have 
water with elevated levels of various constituents including Arsenic, 
Boron, salts (TDS), and/or nitrates are presently manageable by 
blending with surface water and other groundwater of higher 
quality.  Arsenic may be more of a concern for the Aqueduct pump-
in program in the future, if the MCL is lowered further (which is 
anticipated). 
 
The District’s conjunctive use project has improved groundwater 
quality relative to conditions that would have occurred absent the 
District’s project.  But, existing water quality monitoring and 
management programs will continue to be needed to track 
changes, assess potential threats, and assist in groundwater 
management. 
 
As part of the on-going groundwater quality monitoring program, it 
is recommended that a hydro-geologist update District water quality 
maps and graphs of water quality trends every 5 years. 

 
3.  Inelastic Land Surface Subsidence 

Half of the entire San Joaquin Valley has been affected by land 
subsidence caused by development of land and water supplies, as 
well as petroleum production in the San Joaquin Valley.  
Approximately 4,300 square miles have subsided more than 1 foot 
and maximum subsidence exceeds 28 feet.  This subsidence 
results from the following four activities (although each of these 
activities is a net lowering of land surface, they are different in their 
causes and effects): 1) intensive pumping of groundwater, 2) the 
collapse of moisture-deficient deposits when water is first applied 
(hydrocompaction), 3) oxidation of organic soils, principally in the 
areas of the Sacramento and San Joaquin Rivers and 4) extraction 
of fluids from producing zones in several oil fields. 
 
The Arvin-Maricopa area, in which three of the above types of 
subsidence occur, is the southern of the three principal areas of 
widespread subsidence in the San Joaquin Valley.  The subsidence 
problem in this area was well documented by the USGS in 
Geological Survey Professional Paper 437-D, published in 1975. 
 
As of 1970, approximately 700 square miles of agricultural land 
south of Bakersfield had been affected by subsidence caused by 
the excessive pumping of groundwater.  Subsidence of this land 
represents approximately 60% of the Arvin-Maricopa area, and the 
maximum subsidence rate exceeded 0.5 feet per year.  Total 
maximum levels approached 9 feet and total volume of subsidence 
was more than 1,060,000 acre-feet.  Most of this was due to 
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overdraft of groundwater, representing a one-time “mining” of the 
groundwater resource and a permanent decrease in the storage 
capacity of the area.  The areas with the highest subsidence rates 
attributed to overdraft were centered west of the District’s 
boundary, within the eastern portion of Kern-Delta Water District. 
 
USGS Professional Paper 437-D also included the following 
statement: “It has been clearly demonstrated in the service area of 
the Friant-Kern Canal that raising groundwater levels sufficiently 
high to eliminate all excess pore pressures in the aquitards can 
effectively stop subsidence.  Also, it is concluded that if water levels 
are held at a constant low level, subsidence will stop after all lag or 
residual compaction has been accomplished; however, this 
compaction might require several decades.  In conclusion, no 
method is known for stopping subsidence other than that of raising 
the head in the aquifers sufficiently to eliminate the excess pore 
pressures in the aquitards” 
 
Aside from DWR’s on-going monitoring of subsidence along the 
California Aqueduct, an evaluation of subsidence in the District has 
not been performed since 1975.  Since that time, however, 
groundwater levels have stabilized (by 1978) and have even 
recovered significantly.  Since 1980, District staff have not 
observed subsidence related problems occurring in the District.  It 
is therefore believed that subsidence problems have largely been 
arrested in the District due to the improvement in the water balance 
and stabilization of groundwater levels resulting from the District’s 
program.  DWR surveys along the California Aqueduct generally 
confirm this belief, and are provided in Table 7. 
 

 IV.  Basin Management Objectives 
 

A.  Federal Goals and Policy 
 
Although not governing the use of groundwater in the District, it is noted 
that the objective of the Federal Water Pollution Control Act Amendments 
of 1972 (PL 92-500) is to restore and maintain the chemical, physical and 
biological integrity of the nation’s waters.  In order to achieve this 
objective, it was declared that: 

 
• It is the national goal that the discharge of pollutants into 

navigable waters be eliminated by 1985 
• It is the national goal that, wherever attainable, an 

interim goal of water quality, which provides for the 
protection and propagation of fish, shellfish and wildlife 
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and provides for recreation in and on the water, be 
achieved by July 1, 1983. 

• It is the national policy that the discharge of toxic 
pollutants, in toxic amounts, be prohibited. 

 
Under this act, the Environmental Protection Agency directs States to 
establish and enforce water quality objectives for waters of the United 
States, and to regulate the discharge of pollutants to waters of the United 
States.  
                               B.  State Goals and Policy 

 
Although not governing the use of groundwater in the District, the following 
state goals & policies are noted which help protect groundwater quality 
within the District:  

 
1.  Statewide Goals and Policy 

In addition to Federal Goals, The State of California has set forth 
environmental goals and enacted progressive legislation to 
protect water quality.  The Porter-Cologne Water Quality Control 
Act states as a policy: “The quality of all the waters of the State 
shall be protected for use and enjoyment by the people”.  This 
law also establishes the goal of achieving the highest possible 
water quality consistent with all demands presently being made 
and to be made on those waters. 
 
On October 28, 1968, the State Water Resources Control Board 
adopted Resolution No. 68-16:  “Statement of Policy with 
Respect to Maintaining High Quality of Waters in California” 
(Nondegradation Policy).  The policy requires the continued 
maintenance of existing high quality waters, but provides 
conditions under which a change in water quality is allowable.  
These changes must: 
 

• Be consistent with maximum benefit to the people of the 
state. 

• Not unreasonably affect present and anticipated beneficial 
uses of water. 

• Not result in water quality less than that prescribed in 
water quality control plans or policies. 

 
Regional Water Quality Control Boards (including the San 
Joaquin Valley Regional Water Quality Control Board) are 
charged with creating Basin Plans that identify beneficial uses to 
be protected, and water quality objectives for specific water 
bodies, including groundwater. 
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A water quality objective is a statement on the conditions to be 
maintained in waters of the State.  The statement may be 
general or specific.  The establishment of water quality 
objectives, as with other aspects of water quality control 
planning, has become more complex in recent years because of 
increasing levels of protection demanded.  This is due largely to 
the result of public awareness of benefits associated with a clean 
and healthy environment. 
 
The Regional Boards enforce water quality objectives by 
regulating waste discharges to waters of the State through the 
issuance of waste discharge permits. 
 
The California State Water Plan (Bulletin 160) prepared by DWR 
and updated every 5 years establishes State direction for water 
resources planning in various areas of the State.  Interestingly, 
the State Water Plan contains few, if any specific objectives that 
pertain to groundwater management in the State. 
 

2.  State Goals and Policy for the Tulare Lake Basin 
The San Joaquin Valley Regional Water Quality Control Board 
has established and periodically updates the Tulare Lake Basin 
Water Quality Control Plan.  The District lies within this area.  
The following objectives presently pertain to the Regional 
Board’s jurisdiction concerning the protection of waters within the 
Tulare Lake Basin: General Objectives for All Waters  
 
The following objectives shall apply to waters of the Basin: 

                                          
• Waters of the Basin shall not be polluted. 
• Nuisance conditions shall not be caused in any waters of 

the Basin. 
•  Wherever the existing water quality is better than the 

quality established herein, such existing quality shall be 
maintained unless otherwise provided for by sections of 
the State Water Resources Control Board “Statement of 
Policy with Respect to Maintaining High Quality of Waters 
in California”, including any revisions thereto. 

• Wherever uncontrollable factors degrade water quality 
below these water quality objectives, then controllable 
factors shall not cause any degradation of water quality. 

 
3.  Objectives for Groundwater 

Water quality objectives for all groundwater in the Tulare Lake 
Region are provided in Appendix H.  The Water Quality 
Objectives apply to all inland surface water and groundwater.  
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Table III-4 of, Appendix H, presents the maximum limits for an 
average annual increase of groundwater salinity, by area.  These 
levels of increase are interim and represent the present average 
rate of increase for each hydrographic unit.  The Tulare Lake 
Basin and Groundwater Hydrographic Units are provided in 
Figure III-1. 
 
The most recent version of the California Water Plan (Bulletin 
160-2000) contains no specific objectives for groundwater in the 
Tulare Lake Hydrologic Study Area (which includes the District).  
However, the Plan’s discussion implies the following goals: 
 

• Reducing or eliminating groundwater overdraft 
• Controlling groundwater pollution and/or degradation 
• Controlling land-surface subsidence   

 
 C.  Kern County Water Agency Objectives 
 
KCWA has not adopted basin management objectives that pertain to 
groundwater management within its boundaries (which includes the 
District).  A review of the Act, which created the KCWA in 1961 (Water Act 
99), finds no basin management objectives.  However, because KCWA is 
an important institution for the management of water in Kern County, 
coordination with KCWA on projects can help in the management of water 
resources at a county-wide level.   
 
The District has a 37-year history of cooperation and coordination with the 
KCWA.  As evidence of this, the District has coordinated with KCWA and 
gained KCWA approval for numerous programs related to groundwater 
management including: 

• cooperative groundwater monitoring and data sharing programs 
• participation in the construction of the Cross Valley Canal 
• participation in the CVC Exchange Agreements 
• participation in RRBWSD Banking Exchange Program 
• participation in the MWD Water Management Program 
• sales of banked water to the Environmental Water Account 
• water quality exchange program with MWD 
• water management exchanges and transfer with a variety of Kern 

County Agencies and Districts 
• Participation in joint applications for Prop 13 Groundwater 

Construction Grant funds 
• participation in partnership activities between Kern County Water 

Agency and Friant Water User’s Authority 
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                     D.  District Management Objectives 
  
Prior to the adoption of this Plan, the District has not adopted formal 
groundwater management objectives.  However, direct and implied 
management objectives can be found that pertain to groundwater in the 
District in a number of documents.  These include the following: 
 
• Water Supply Contract with United States for Friant Water Supply 
• Exchange Agreements with CVC Contractors 
• District Water Conservation Plan and Updates 
• Agreement with MWD for Water Management Program 
• Water Service Contracts with Landowners 
• District Rules and Regulations 

 
In addition to these documents, unwritten objectives have guided 
groundwater management in the District through the years. 
 
The following groundwater management objectives are proposed to be 
adopted by the District as part of this Groundwater Management Plan to 
guide future activities, programs, and projects.  These objectives are 
intended to memorialize written and unwritten objectives that have guided 
the District in the past, and should serve well to guide the District in the 
future.  As with all objectives, these should not be viewed as laws, 
promises, or warranties, but rather as guiding principles and targets for 
which to aim.  Some of the objectives may not be attainable in some 
circumstances.  In other circumstances, specific objectives may conflict 
with each other.  In those cases, the Board of Directors and staff will 
determine which objectives are the most important and prioritize 
accordingly.  Actions taken as a result of this Plan shall be conducted with 
the following objectives: 

 
 
1) Water Supply Reliability  

 
1.1 Protect the District’s USBR Water Supply Contract from 
external threats 
 
1.2  Maximize the use of Contract water supplies within the 
District 
 
1.3 Firm up the water supplies available to District water users 
by utilizing groundwater in conjunction with surface water 
supplies via operation of water bank facilities. 
 
1.4 Whenever economically feasible, recharge surplus water 
in excess of irrigation demands in years of adequate supply to 
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be extracted and delivered to water users in years of deficient 
supplies. 
 
1.5 Purchase and utilize or bank supplemental surface water 
supplies (Sec. 215 & Kern River or other surplus supplies) 
when available and when irrigation demands or recharge 
capacity exist within the District. 
 
1.6 If economical, exchange or bank available water with other 
agencies when irrigation demands or recharge capacity in the 
District is insufficient.  
 

2) Water Supply Affordability 
 
2.1 Keep the cost of water supplied to District customers and 
water assessments to all landowners in the District affordable. 
 
2.2 Keep the cost of water supplied to District customers 
available at a cost that is comparable to landowner’s costs for 
pumping groundwater from privately owned wells, in order to 
offer a viable alternative to groundwater. 

 
                                      3) Groundwater Overdraft  

  
        3.1 Do not increase, and, where possible, reverse  long-term 

groundwater overdraft within the District 
  
        3.2 Do not increase, and, where possible, reverse  

groundwater overdraft within any of the three groundwater 
zones  (separated by faults) within the District 

  
        3.3 Do not increase, and where possible, reverse  

groundwater overdraft within the Kern Basin (as defined by 
DWR Bulletin 118) or neighboring basins 

  
        3.4 Do not increase the pumping costs of other well owners 

(by lowering well water levels) and where possible decrease 
them 

  
        3.5 Do not create shallow groundwater related problems to 

other landowners or to District facilities 
 
                                       
                                      4) Groundwater Quality 
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        4.1 Water delivered to customers (including groundwater) shall 
be suitable for irrigation purposes 

  
        4.2 Water delivered to the Aqueduct shall meet applicable 

standards 
  
        4.3 Do not contaminate groundwater 
  
        4.4 Do not add to the degradation of groundwater quality, and 

where possible, improve groundwater quality 
         
        4.5 Chemicals used for weed control or other purposes in 

spreading basins shall be selected and applied in a manner 
that does not contaminate groundwater 

 
5) Compliance with Contracts, Agreements, Laws, and  
Cooperation with Other Agencies 

     
 5.1 Comply with the provisions of contracts and agreements 

that the District has entered into, including, but not limited to: 
Water Supply Contract with USBR, CVC Participation and 
Exchange agreements, and AEWSD/MWD Water 
Management Program agreements. 

  
        5.2 Comply with applicable laws and regulations including 

NEPA and CEQA 
  
        5.3 Cooperate with other Federal, State, and local agencies 

that have jurisdiction in the District 
 

                6) Inelastic Land Surface Subsidence 
  
        6.1 do not cause inelastic land surface subsidence that will 

result in property damage 
 

                7) Groundwater Monitoring 
  
        7.1 conduct monitoring programs to provide the District 

management with sufficient information to make informed 
decisions on groundwater management 

  
        7.2 conduct monitoring programs to measure results of 

programs undertaken and the attainment of Basin 
Management Objectives. 

 



                                                                             31 

A separate description of “how meeting each Management Objective will  
contribute to a more reliable supply for long-term beneficial uses of 
groundwater within the plan area” (a DWR recommended part of the Plan) 
is not deemed necessary, as these are self-evident. 
        

V.  Components of the Groundwater Management Plan 
 

Management Plan Elements Allowed by AB-3030 
 

AB-3030 allows local agencies to adopt Groundwater Management Plans 
to address 12 specific elements.  These elements and their application in 
the District are discussed below.  A general discussion of each AB-3030 
element is given below, followed by proposed District actions related to 
that element (italicized to set them apart). 
  
A.  Control of Saline Water Intrusion 
 
Saline water can degrade groundwater quality and ultimately render part 
of the groundwater unusable (without treatment).  It is desirable, therefore, 
in some areas of California, and particularly those areas influenced by 
sea-water intrusion, to control the movement of saline water to preserve 
groundwater quality. 
 
Saline water intrusion is not as much of a concern in the District as it is in 
other areas of California.  However, a number of areas were identified by 
the USGS within and adjacent to the District with elevated levels of salt in 
the groundwater before the District initiated operations.  See Figure 15 
from USGS Water Supply Paper 1656.  These areas are believed to have 
occurred due to operation of natural processes and oil production 
activities, and existed prior to the initiation of irrigation in the District.  
Furthermore, groundwater pumping and overdraft prior to the District’s 
project operations caused groundwater gradients that moved saline water 
into other areas of the District. The District’s project has had the effect of 
reducing/ reversing that trend.  
 
A number of sources, both natural and man-made, can increase the 
salinity in groundwater.  Salts can come from imported water, salts in the 
soil (leached by irrigation), animal wastes, fertilizer use, soil amendment 
use and municipal and industrial wastewaters.  Increases in groundwater 
salinity have always been a natural phenomenon in closed basin areas, 
like the Kern County Basin.  The Tulare Lake Water Quality Control Plan 
recognizes that there are no proven means available at present to 
maintain groundwater salinity at current levels throughout the Basin, and 
recognizes that a certain amount of degradation is likely to occur due to 
man’s activities.  Kenneth D. Schmidt and Associates analysis of 
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groundwater quality trends in the District (Appendix G) identifies gradual 
increases in groundwater salinity as an on-going concern.  
 
In spite of the inherent difficulties of controlling groundwater salinity, the 
District is determined to minimize salinity degradation and migration 
related problems in its groundwater.  The District’s existing groundwater 
monitoring program will be continued, with improvements noted, in a 
manner that provides management information about salinity in the 
groundwater.  Furthermore on-going efforts to control groundwater 
overdraft through the importation of high quality surface water for direct 
and in-lieu recharge, plus District management of extractions as provided 
in Section V.H. of this Plan will continue to limit saline water degradation 
and migration, and in some areas improve salinity of the groundwater. In 
addition, when alternative surface water supplies are available for 
importation into Arvin-Edison, the District considers not only the cost but 
the water quality of the alternatives.  Water quality of surface supplies can 
also change with time and those changes are monitored by the District 
and scheduled, when possible, to achieve the maximum water quality 
benefit. 

 
B.  Identification and Management of Wellhead Protection Areas and 
Recharge Areas 
 
The Federal Wellhead Protection Program was established by Section 
1428 of the Safe Drinking Water Act Amendments of 1986.  The purpose 
of the program is to protect groundwater sources of public drinking water 
supplies from contamination, thereby eliminating the need for costly 
treatment to meet drinking water standards.  The program is based on the 
concept that the development and application of land-use controls, usually 
applied at the local level in California, and other preventative measures 
can protect groundwater.  A Wellhead Protection Area (WHPA), as 
defined by the 1986 Amendments, is “the surface and subsurface area 
surrounding a water well or wellfield supplying a water system, through 
which contaminants are reasonably likely to move toward and reach such 
water well or wellfield”.  The WHPA may also be the recharge area that 
provides the water to a well or wellfield.  Unlike surface watersheds that 
can be easily determined from topography, WHPA’s can vary in size and 
shape depending on subsurface geologic conditions, the direction of 
groundwater flow, pumping rates and aquifer characteristics.  There are 
several different methods typically used to delineate the lateral boundaries 
of a WHPA.  Under the Act, states are required to develop an EPA-
approved Wellhead Protection Program.  To date, California has no state-
mandated program, but instead relies on local agencies to plan and 
implement programs.  This is one of the factors that prompted the State 
Legislature to enact AB-3030.  Wellhead Protection Programs are not 
regulatory in nature, nor do they address specific sources.  They are 
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designed to focus on the management of the resource rather than control 
a limited set of activities or contaminant sources. 
 
As the District does not provide public drinking water to its customers, 
Wellhead Protection Areas are generally not applicable to District and 
landowner irrigation wells.  The District will, however cooperate with the 
Wellhead Protection programs of other overlapping or neighboring 
agencies with public water supply wells, to the extent that it can.   

 
C.  Regulation of the Migration of Contaminated Groundwater 
 
Groundwater contamination can originate from many sources or activities.  
Clean-up of contaminated groundwater is a complex and expensive task, 
generally involving a number of organizations.  Agencies with roles to play 
in mitigating groundwater contamination include the United States 
Environmental Protection Agency (EPA), California Regional Water 
Quality Control Board (RWQCB) and the California Department of Toxic 
Substances Control (DTSC).  Each agency has its own set of regulatory 
authorities and expertise to contribute.  The degree to which they 
participate depends upon the nature and magnitude of the problem. 
 
The District cooperates with various other agencies to help insure that 
groundwater quality is not degraded.  As an example, over the last two 
years, the District has intervened in and participated with the County of 
Kern in various lawsuits to assist the County in its efforts to insure that 
only the highest quality of sludge is utilized on lands overlying the 
groundwater basin.   
 
The role of the District with respect to the regulation of the migration of 
contaminated groundwater will be to report any contamination that it 
discovers to the appropriate agency.  Further cooperation and assistance 
with the responsible agencies will be given, if requested and as 
appropriate, according to the District’s jurisdiction and authority. 
 
D.  Administration of Well Abandonment and Destruction Program 
 
Existing State and Kern County law requires that owners or lessees 
properly destroy their abandoned wells.  Proper destruction of abandoned 
wells is necessary to protect groundwater resources and public safety.  
Abandoned or improperly destroyed wells can result in contamination from 
surface sources, or water of different chemical qualities from different 
strata mixing in an undesired way.  Either way, useable groundwater can 
become degraded and/ or contaminated. 
 
This Plan recognizes that the responsibility for administration and 
enforcement of the County well ordinance will remain with the Kern 
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County Department of Health Services. The District will properly abandon 
its own wells when they are no longer useful.  In addition, the District 
encourages landowners to convert useable wells to monitoring wells to 
become a part of the District’s groundwater monitoring program.  The 
District will continue to maintain copies of all Well Completion Reports that 
are filed with DWR for wells drilled in the District to facilitate evaluation of 
groundwater monitoring data.  
 

                      E.  Mitigation of Conditions of Overdraft 
 
As mentioned in Section III. F1, overdraft of the groundwater supply can 
lead to a variety of problems.  Groundwater overdraft is due to an 
imbalance in the rates of extractions and replenishment.  There are 
several methods to correct this imbalance.  The first is to decrease the 
extraction to match the rate of replenishment.  The second is to increase 
groundwater replenishment to match the extraction rate and the third is a 
combination of the first two, to balance replenishment and extraction.  
Each of the methods must be applied over an extended period, making 
use of the storage capacity of the aquifer.  Extractions can exceed 
replenishment in drought periods as long as replenishment equally 
exceeds extractions in wetter periods. 
 
Overdraft is a significant concern in the District, and the desire to eliminate 
overdraft has driven many of the District’s decisions and activities 
throughout its existence.  While groundwater levels no longer have a 
downward trend, the District’s most recent evaluation of overdraft 
(Appendix A, Attachment 3) shows a small amount of overdraft remaining 
in the District for the hydrologic period studied.  In addition to this the 
DWR estimates the overdraft within the larger Kern-Tulare hydrologic 
area, which includes the District, to be approximately 745,000 acre-feet 
per year.  Also, groundwater levels remain relatively deep in most of the 
District reflecting overdraft conditions present before operation of the 
District’s project.   
 
The District will continue to monitor, map, graph, and analyze groundwater 
levels and groundwater balance in the District, and its three sub-areas. 
 
The District recognizes that any reduction in its surface water supplies, 
reduction of subsurface inflow, or increase in net groundwater pumping 
within or adjacent to the District could increase groundwater overdraft 
conditions in the District.  The District will therefore continue to monitor 
these types of threats, and work toward reduction and elimination of 
overdraft conditions in the District and the Kern County Basin.   
 
Furthermore, the District will continue to look for opportunities to further 
elevate groundwater levels within the District and reduce overdraft in the 
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Kern groundwater basin by participating in projects or activities that 
positively affect groundwater balance and are cost effective to implement. 
 

                     F.  Groundwater Replenishment 
 
Replenishment of groundwater in the District occurs by both natural and 
artificial means and is an important technique in the management of water 
supplies, groundwater levels and groundwater quality, as well as for 
control of overdraft. 
 
The District will continue to operate and manage existing groundwater 
replenishment facilities to meet the Objectives of this Plan.  Furthermore, 
the District will continue to look for and evaluate opportunities to 
participate in projects or activities that further replenish groundwater.  A 
list of potential projects and activities that would have groundwater 
replenishment benefits is given in Table 8. 
 
 G.  Groundwater Monitoring  
 
An effective groundwater level and storage monitoring program is a 
necessary part of a Groundwater Management Plan.  The District’s 
existing groundwater level and groundwater storage monitoring program 
has proven to be very effective.  Therefore, it should be continued.  A 
minor improvement would be to maintain more hydrographs of landowner 
wells in selected areas annually using water level data that is already 
collected.  This will give a more complete picture of groundwater levels 
and storage in particular areas of the District. 
 
The District will continue the current groundwater level and storage 
monitoring program previously described in Section III. D.  In addition, 
hydrographs of selected landowner wells will be updated annually by 
District staff, and will be reported to the Board of Directors. 
 
In addition, the District’s existing groundwater quality monitoring program 
will be continued, with updated groundwater quality mapping by a hydro-
geologist every 5 years. 

 
                      H.  Management of Groundwater Extractions 

 
Management of groundwater extractions can help correct groundwater 
overdraft, and can also help control the migration of groundwater 
contaminants.  The District presently manages groundwater extractions 
from its own wells near the District’s canals, and indirectly manages 
extraction from some landowner wells by providing alternative supplies 
within the water service area.  This program has proven to be effective in 
controlling district-wide overdraft (see Figure 12), negative localized 
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groundwater level impacts, and contaminant migration.  As can be seen, 
the District already practices extensive groundwater management. 
 
The District will continue to manage extractions in its own wells through 
selective use of the pumps in a way that balances groundwater conditions 
district-wide and in the vicinity of each respective recharge area and well 
field. 
 
The District will continue to indirectly manage extractions from landowner 
wells by providing alternative water supplies, where possible, to its surface 
water service area, and by continuing to manage its successful 
conjunctive use program.  This will continue to include assessments to all 
District lands to generate funds for, among other things, purchasing water 
for spreading.  Furthermore, the District will continue to evaluate 
opportunities to expand the surface water service area to reduce 
groundwater pumping particularly by providing temporary water service 
when available for deliveries.  
 
I.  Identification of Well Construction Policies 
 
Improperly constructed wells may result in contaminated groundwater by 
establishing a pathway for pollutants entering a well through drainage from 
the surface, allowing mixing between aquifers of varying water quality, or 
the unauthorized disposal of waste into the well.  The Kern County 
Department of Health Services has enacted and is responsible for 
enforcing a County Well Ordinance that regulates well construction.  
Owners must first obtain a well drilling permit from Kern County prior to 
drilling a well.  The District has obtained permits for all of its wells, and will 
continue to do so. 
 
This Plan recognizes that the responsibility for administration and 
enforcement of the County well ordinance will remain with the Kern 
County Department of Health Services.  The District will apply for and 
obtain a well drilling permit for every well that it drills.   

   
J.  Construction and Operation of Groundwater Management 
Facilities  
 
The successful construction and operation of the District’s Project has 
proven to be effective toward solving groundwater related problems in the 
District.  The District has a number of opportunities to further improve and 
enhance the water and groundwater supplies of its landowners and 
neighbors, as well as existing and potential water transfer and water 
banking partners.  These opportunities involve a number of potential 
projects or activities (Table 8). 
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The District will continue to operate its existing groundwater management 
facilities for the primary benefit of its customers and landowners.  
Furthermore, the District will continue to participate in water transfers, 
water exchanges, water banking, and other water management 
arrangements that are mutually beneficial to the parties involved and are 
consistent with the Management Objectives of this Plan. 
 
The District will continue to evaluate potential projects that would involve 
the construction and operation of additional groundwater management 
facilities.  Additional groundwater management facilities can provide 
additional flexibility to the District to more optimally manage the 
groundwater 
 
K.  Development of Relationships with Federal, State and Local      
Regulatory Agencies 
 
As detailed in Section II. F and Table 3, various Federal, State, and other 
local agencies have an involvement in groundwater management in Arvin-
Edison.  The District has been cooperative with these other agencies in 
the past, and plans to continue cooperation on a level appropriate to their 
various jurisdictions.  The new requirements of SB-1938 concerning 
cooperative groundwater management within a given groundwater basin 
are discussed in Appendix I. 
 
The District will continue to cooperate with, and operate under the 
requirements of the various Federal, State, and local agencies that have 
jurisdiction over various aspects of surface water and groundwater in the 
District.  Furthermore, the District will participate in cooperative 
management of the Kern groundwater basin with other agencies that have 
jurisdiction there. 
 
It should be stressed, however, that this Plan was formulated to ensure 
local control of groundwater management within the District.  And, it is the 
intent of this Plan to foster this local control in as many aspects of 
groundwater management within the District as possible.  This emphasis 
on local management is consistent with legislation authorizing 
development of groundwater management plans, as discussed previously 
in Section I.C.   
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L.  Review of Land Use Plans and Coordination with Land Use     
Planning Agencies 
 
One potential component of developing a groundwater management plan 
is the review of land use plans for the plan area and its surroundings and 
coordinating efforts with regional and local land use planning agencies.  
Land use planning activities in unincorporated areas of Kern County are 
performed by the Kern County’s Planning Department and overseen by 
the Kern County Planning Commission.  The District does not have direct 
land use planning authority.  However, the District does have the 
opportunity to comment on the environmental documents for land use 
related activities, and comment or protest when appropriate. 
 
Authority for land use plans will remain with the Kern County Planning 
Department and the Kern County Planning Commission.  The District will, 
however, review environmental documents related to land use plans that 
will affect the District.  Comments on the plans and/or protests will be 
made when land use plans conflict with Management Objectives 
contained in this Plan. 
 

Program Components Required by SB-1938 
 
Recent amendments to Water Code § 10750 resulting from the passage 
of SB-1938 require groundwater management plans prepared under that 
authority (i.e. AB-3030 Plans) to have components that address a number 
of issues.  The SB-1938 requirements are summarized in Appendix I.  A 
number of these components have already been addressed in the Plan 
above, including:         
 

• Documentation that a written statement was provided to the public 
“describing the manner in which interested parties may participate 
in developing the groundwater management plan (Water Code § 
10753.4) (See Section I. D of this Plan and Appendices C, D, and 
E.) 

• Basin management objectives for the groundwater basin that is 
subject to the plan (Water Code § 10753.7 (a)(1)) (See Section 
IV.D). 

• Components relating to the monitoring and management of 
groundwater levels and groundwater quality (Water Code § 
10753.7 (a)(1) (See Section III.D). 

 
In addition, the following components required by SB-1938 are included 
below. 
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M.  Monitoring and Management of Inelastic Land Surface 
Subsidence 
 
Water Code §10753.7 (a)(1) also requires groundwater management 
plans to address monitoring and management of inelastic land surface 
subsidence. 
 
As discussed in Section III. F3, land surface subsidence was documented 
in the vicinity of the District in the 1975 USGS Professional Paper 437-D.  
At that time, some subsidence was observed along the western portion of 
the District that was attributed to overdraft.  In addition, some subsidence 
in the vicinity of oil fields was also observed.  Since that time, downward 
groundwater level trends have been arrested, eliminating one of the major 
causes of subsidence.   
 
In recent years the District has seen no evidence of subsidence related 
problems in the District.  This is significant because the District owns, 
operates, and maintains over 45 miles of concrete lined canals, 170 miles 
of pipelines, 72 production wells, and numerous booster pump stations.   
Evidence of subsidence problems would likely have been observed at 
District facilities, were they occurring.  
 
While it would be an interesting exercise to document land surface 
elevation changes that have taken place in the District since the last 
USGS studies of subsidence, this is not a high priority for the District for 
the reasons mentioned above.  Efforts to cooperate with other agencies 
studying land surface subsidence issues, like DWR and the USGS would 
be worthwhile. 
 
Surveys by professional Land Surveyors utilizing Global Positioning 
Systems (GPS) could determine elevations of critical benchmarks and 
structures within the District with sufficient accuracy to identify significant 
elevation changes at relatively low cost (compared to conventional 
leveling techniques).  Still, a separate effort to survey for subsidence 
related issues alone would not be worth the cost.  It would be more cost-
effective to have Professional Land Surveyors survey critical benchmarks 
and structures in Arvin-Edison as part of other land surveying efforts in the 
District. 
 
The District has apparently effectively mitigated subsidence through the 
improvement of the water balance achieved from the District program.  
Maintenance and enhancement of the District management program is 
therefore important to continue to manage potential subsidence.  
Monitoring of subsidence is considered a low priority so long as the 
District program continues to result in relatively stable groundwater levels.  
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The District will cooperate with studies by other agencies (DWR and 
USGS in particular) of land subsidence.  In addition, updated elevations of 
critical benchmarks and structures within the District may be conducted as 
part of other projects that require land surveying.  

 
N.  Changes in Surface Flow and Surface Water Quality that Directly 
affect Groundwater Levels or Quality or are caused by Groundwater 
Pumping 

 
Water Code § 10753.7 (a)(1) also requires a groundwater management 
plan to address the topics given in the header above. 
 
In some areas of the State, changes made to flows in surface streams can 
affect groundwater levels by changing recharge amounts from stream 
channels.  Within the District, this is not the case, as flows in surface 
streams exist for extremely short durations, and diversions are generally 
not made from them.  The District participates in the Kern County 
Coordinated Resource Management Program (CRMP), a program to 
develop funding and planning for projects that would reduce flooding 
problems from the streams that flow into the District from the east and 
south. 
 
The District does obtain water from stream systems in other parts of the 
State where changes in surface flow and surface water quality could affect 
groundwater levels or groundwater quality in areas adjacent to the 
streams.  Diversions made from these streams are generally made by 
other agencies, and management of those streams is outside of the 
District’s jurisdiction.  However, effects of changes in surface flows on 
these streams should be and normally are considered by these agencies 
during decision-making and environmental reviews. 
 
Changes to surface water quality can also affect groundwater quality by 
changing the quality of water that seeps into the groundwater from the 
stream.  The potential for groundwater contamination or degradation from 
eastside ephemeral streams in the District does exist.  Upstream activities 
and/or waste discharges to these streams are a potential threat.  The 
Regional Water Quality Control Board regulates several discharges to 
these streams.  The District should monitor and report illegal waste 
discharges to these streams to the Regional Water Quality Control Board.  
Likewise, land use activities tributary to these streams that could impair 
their quality should likewise be monitored and controlled through available 
legal, regulatory, and planning means. 
 
Groundwater pumping can increase seepage from surface streams in 
some areas.  In the District, this is generally not a problem, as streamflow 
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within the District occurs for short durations, and most of the water ends 
up seeping into the groundwater anyway. 
 
The District is aware of the potential impacts that changes in surface flows 
may have on groundwater levels under streams that supply water to the 
District.  The District will continue to work with agencies that have 
jurisdiction and decision-making authority to consider and mitigate this 
issue as decisions are made and environmental documents are prepared. 
 
The District will continue to monitor activities and land use in ephemeral 
streams upstream of the District.  Illegal discharges will be reported to the 
Regional Water Quality Control Board.  Land uses or activities with the 
potential to negatively impact groundwater quality will be identified and 
opposed through legal, regulatory, and land use planning means available 
to the District. 
 
O.  Plan to Involve Other Agencies 
 
Water Code § 10753.7 (a)(2) requires that a plan be developed by the 
managing entity (the District in this case) to “involve other agencies that 
enables the local agency to work cooperatively with other public entities 
whose service area or boundary overlies the groundwater basin.”  A local 
agency includes “any local public agency that provides water service to all 
or a portion of its service area” (Water Code § 10752 (g)). 
 
The development of relationships  (and maintenance of existing 
relationships) between the District and the various agencies involved in 
managing groundwater in the Kern basin is an important part of an 
effective groundwater management plan.  As documented in prior 
sections, the District has a 37-year history of effective groundwater 
management that has involved cooperation with, and the involvement of, 
other Federal, State, and local agencies. 
 
It is important to note that “the plan to involve other agencies” in the Kern 
County groundwater basin will not, however, be entirely up to the District 
to develop.  The development of the plan will require input from other 
affected agencies within the basin.  And, there are a large number of 
agencies involved (at least 30). 
 
An important step toward the development of a coordinated plan for the 
Kern groundwater basin is being undertaken now as part of KCWA’s 
“Mediated Process”.  This process is still being conducted, and will 
continue for an undetermined duration.  Critical issues related to 
groundwater management, some of which may be controversial, are being 
discussed and negotiated by the various parties.  The result of these 
discussions and negotiations will no doubt affect the plan.  
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The District has already established effective relationships and on-going 
coordination with a number of agencies involved in groundwater 
management in the Kern basin, including the USBR, DWR, KCWA, 
overlapping, and adjacent local agencies.  These relationships will 
continue. 
 
Furthermore, preparation and adoption of this Plan will raise other 
agencies’ awareness of the District’s groundwater management activities, 
and will raise the level of cooperation with other agencies that have 
jurisdiction, overlap, or are adjacent to the District. 
 
The District will propose periodic meetings with overlapping and adjacent 
agencies for the purpose of coordinating groundwater management 
activities and other water management related activities that the agencies 
have in common. 
 
The District will also participate in the development and implementation of 
Kern groundwater basin coordination plans through the KCWA Mediated 
Process and/or other basin-wide planning efforts. 
 

                      P.  Adoption of Monitoring Protocols 
 

Water Code § 10753.7 (a)(4) requires the “adoption of Monitoring 
Protocols for the components in Water Code § 10753.7 (a)(1). 
 
The District staff has already adopted and implemented monitoring 
protocols for the monitoring of groundwater levels and groundwater 
quality.  These protocols are included in Appendices J and K. 
 
Protocols for the monitoring of inelastic land surface subsidence will be 
developed by various government agencies that study subsidence issues 
in the District, like DWR and the USGS.  In addition protocols for 
determining elevations of critical benchmarks and structures in Arvin-
Edison will be developed and implemented by a Licensed Land Surveyor 
when and if surveys are made for that purpose in the District. 
 
Components Recommended by DWR 
 
In addition to the requirements of AB-3030 and SB-1938, DWR, in 
coordination with the Association of California Water Agencies (ACWA), 
has developed recommended components that a managing entity (the 
District) should incorporate into a groundwater management plan and is 
provided in Appendix I.  At the time this Plan was prepared, these 
recommended components were in draft form (draft dated 12/23/02 was 
used). 
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The District has voluntarily incorporated DWR’s recommendations into its 
Plan.  A number of these components have been addressed in prior 
sections including: 
 

• Description of the physical structure and characteristics of the 
aquifer system underlying the plan area in the context of the overall 
basin (Section III. C) 

• A summary of the availability of historical data including, but not 
limited to, the components in Water Code § 10753.7 (a)(1) 
(Sections I.A, II.E1, II.E1&2) 

• Issues of concern including, but not limited to, the components in 
Water Code § 10753.7 (a)(1) (Section F) 

• A general discussion of historical and projected water demands and 
supplies (Section II.E) 

• A description of how meeting each Management Objective (MO) 
will contribute to a more reliable supply for long-term beneficial 
uses of groundwater within the plan area (Section IV.D) 

• Existing or planned management actions to achieve the MO’s 
(note, these are included in italics in this section of the Plan) 

• A map indicating the general locations of any applicable monitoring 
sites for groundwater levels, groundwater quality, subsidence 
station, or stream gauges is provided in Appendices J & K. 

• A summary of monitoring sites indicating type and frequency of 
monitoring.  For groundwater level and groundwater quality wells, 
indicate the depth interval(s) or aquifer zone monitored and the 
type of well is provided in Appendix J 

• Describe any current or planned actions by the local managing 
entity to coordinate with other land use, zoning, or water 
management planning (Section V.K & L). 

 
In addition to these, the following components are a part of this 
Groundwater Management Plan: 
 
Q.  Advisory Committee of Stakeholders 

 
DWR recommends that an advisory committee of stakeholders (interested 
parties) within the plan area be established that will help guide the 
development and implementation of the plan. 
 
Unless other appointments are made by the Board of Directors of the 
District, the advisory committee of stakeholders will consist of the Board of 
Directors of Arvin-Edison.  This is appropriate, as members of the Board 
of Directors are elected to represent landowners in the District, the primary 
stakeholders in the District.  Other potential stakeholders may nominate 
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themselves, subject to the Board’s approval to serve on the Advisory 
Committee. 
 
While the Advisory Committee’s input will be sought, the ultimate authority 
for the implementation and periodic updating of this Plan will remain with 
the Board of Directors. 

 
 R.  Periodic Reports Summarizing Groundwater Basin Conditions 
and Groundwater Management Activities 
 
DWR recommends that groundwater management plans provide for 
periodic reports summarizing groundwater basin conditions and 
groundwater management activities. 
 
The District staff presently prepares a summary of water management 
program activities annually that typically includes much of the information 
that DWR recommends.  Pursuant to this Plan, the District will incorporate 
the following information into annual water management reports to the 
Board of Directors: 
 

• Summary of monitoring results, including a discussion of historical 
trends. 

• Summary of management actions during the year covered by the 
report. 

• A discussion, supported by monitoring results, of whether 
management actions are achieving progress in meeting 
Management Objectives. 

• Summary of proposed management actions 
• Summary of any plan component changes, including addition or 

modification of Management Objectives during the year 
 
Each Annual Report will be prepared following the end of the Water Year 
(February 28 or 29) for which the Annual Report applies to.  The annual 
report shall be completed and presented to the Advisory committee by 
May 31st of each year. 
 
S.  Periodic Re-Evaluation of Entire Plan 

 
The District Board already meets monthly (at regularly scheduled and 
special Board meetings) to review issues of importance and make 
decisions with respect to the management of the District, including 
groundwater management issues.  And, this will continue.  The Board of 
Directors reserves the right to continue to make decisions with respect to 
groundwater management issues at its Board meetings in accordance 
with the Plan and its Management Objectives. 
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The Advisory Committee will meet annually (prior to July 1st of each year) 
to review annual reports prepared pursuant to this Plan.  These meetings 
may (or may not) coincide with regular or special Board meetings. The 
Committee may recommend changes to the Plan at the annual meetings.   
 
The entire Plan may be re-evaluated and amended at any time.  
Scheduled re-evaluations will be conducted every 5 years, unless the 
Advisory Committee elects to forgo a re-evaluation. 
 
Significant changes to the Plan will require appropriate public notice, and 
the same process that was originally done for adopting the Plan. 

 
VI. Program Costs, Funding, and Potential Fees 
 

Initial costs to implement the program will be borne by the District.  These 
costs are anticipated to be within existing budgets established for the 
District’s management activities. 
 
Other sources of funds for projects or management activities pursuant to 
this Plan may be sought including: 
 

• AB-303 funding for Groundwater Management Plan Implementation 
• Proposition 82 Groundwater Recharge Feasibility Study and/or 

Construction Loans 
• Proposition 13 Groundwater Storage Feasibility Study and/or 

Construction Grants 
• Proposition 50 Funds 
• Private or Public Financing through a bank or other lending 

institution, Certificates of Participation, or Bonds 
• The levee of benefit assessments, water toll charges, or other 

mechanisms consistent with the Water Code and Proposition 218 
requirements 

  
If additional funds are necessary to implement the Program and are 
outside the current authority of the District to raise, but within the powers 
granted by AB-3030, a public vote will be required.  A simple majority 
(weighted by assessed valuation) is necessary to approve a measure to 
levee a fee for groundwater management. 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

ATTACHMENTS 
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ATTACHMENT A 
 

LIST OF EXHIBITS 
 

 
TABLES                                        DESCRIPTION 
 

1 Imported Surface Water by Source 
2 A 10 Year Summary of Land Use (1993-2002) 
3 Other Agencies and Programs related to Groundwater Management in 

Arvin-Edison Water Storage District 
4 Summary of Current Groundwater Monitoring Activities 
5 Recent Water Analysis Data 
6 Canal Water Quality Summary 
7 Land Surface Elevation Measurements Along the California Aqueduct in 

Southern Kern County 
8 Master Projects List (20 year horizon potential projects) 

 
FIGURES 
 

1               Kern Groundwater Basin and District Boundaries Map for Arvin-Edison   
      Water Storage District Groundwater Management Plan 
2               Facilities Location Map 
3               2001 Spring Land Use Survey Agricultural Classes 
4               2001 Land Use Survey Perennial Crops 
5               2001 Land Use Survey Irrigation Methods 
6               History of Friant-Kern Allocation 
7               California Groundwater Basins and Sub-basins 
8               Geologic Map of the Edison-Maricopa Area, California 
9               Map of the Eastern Part of the Edison-Maricopa Area, California, showing 

Areas of Groundwater of Inferior Quality 
10  District Pumping Levels for Water Years 2001 and 2002 
11  Summary of Spreading & Extraction Operations 
12  Average Static Groundwater Depth in District 
13  Arvin-Edison/ Spreading Grounds Evaluation, Water Quality for TDS, 

August 1996 
14  Arvin-Edison/ Spreading Grounds Evaluation, Water Quality for Arsenic, 

Boron & Nitrate, August 1996 
 
APPENDICES 
 

A              Evaluation of Perennial Yield for Arvin-Edison Water Storage 
District, March 27, 2003                                                             

B              Arvin-Edison Water Storage District Water Resources 
                Management Program, April 2003 
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ATTACHMENT A (continued) 
 
C             Notice of Proposed Resolution of Intention to 
                Draft a Groundwater Management Plan (posted in the Bakersfield 
                Californian and Arvin Tiller) 
D              Resolution No. 03-01of Intention of the Arvin-Edison Water Storage  
  District to Draft a Groundwater Management Plan  
E              Minutes of the Meeting of the Board of Directors, January 14, 2003 
                and Attendance Sheet 
F              Contours of Equal Groundwater Elevation, Spring 2002 & 
                Contours of Equal Groundwater Depth, Spring 2002 
G             Draft Report of the Long-Term Monitoring of Well Water Quality 
                in the Arvin-Edison Water Storage District by Ken Schmidt, 
                May 8, 2000  
H              Water Quality Objectives for the Tulare Lake Basin 
I               Required and Recommended Components of Local 
                Groundwater Management Plans 
J              Groundwater Level Monitoring Program  
K              Annual Water Quality Survey 
L              Resolution No.01-25, Authorizing the Investigation of Water 
                Management Opportunities with Kern Delta Water District 
M             Summary of District Tours-January 1999 to Present 
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Agency Name ADDRESS ROLES RELATED TO GROUNDWATER MANAGEMENT
Made and periodically updates ground surface topographic maps

United States Geological Survey Placer Hall, 6000 J Street Sacramento, CA. Have done selected geologic and hydrogeologic investigations in the past
95819-6129 Maintains cooperative programs to monitor land surface subsidence

Built and operates Central Valley Project (source of AEWSD water)
United States Bureau of Reclamation 1243 N Street, Fresno, CA. 93721 Maps groundwater levels in CVP service area (shares data with AEWSD)

Adminstered AEWSD's original PL 204 loan / partnership
Prepared annual water supply reports for the Friant unit until 1991
Establishes national drinking water standards & water quality objectives

Environmental Protection Agency P.O. Box 2815, 1001 I Street, Sacramento, CA. Administers grant and loan programs for water and wastewater treatment
95814 Administers superfund program for hazardous waste cleanup

Built and operates State Water Project (includes California Aqueduct)
Prepared and updates State Water Plan (Bulletin 160) every 5 years

Department of Water Resources 901 "P" Street, Sacramento, CA. 94236 Prepares bi-annual groundwater level maps of San Joaquin Valley (SJV)
Oversees coordinated groundwater level monitoring programs
Has done selected groundwater quality testing and mapping in SJV
Promulgate State Well Drilling standards
Reviewed AB-3030 plans prepared by various agencies and reported to Legislature
Prepared recommendations for AB-3030 plans subject to SB-1938
Administers Grant and Loan programs for groundwater recharge and storage projects
Have participated in special studies of groundwater and subsidence in the SJV
Regulate the discharge of waste to streams and land

San Joaquin Valley Regional Water 1685 "E" Street, Fresno, CA. 93706-2020 Administers inland surface waters plan
Quality Control Board

Oversees Regional Water Quality Control Boards
State Water Resources Control Board P.O.Box 100, Sacramento, CA. 95812 Administers grant and loan programs for pollution control

Promulgates State drinking water standards
California Department of Health Services P.O.Box 942732, Fresno, CA. 94234-7320 Regulates drinking water supplies for larger communities and cities

Obtains water supplies for member units (AEWSD is not a member unit)
Kern County Water Agency 3200 Rio Mirada Dr., Bakersfield, CA. 93302 Operates Cross Valley Canal

Operates Improvement District No. 4
Prepares Annual Water Supply Report for Kern County area
Shares groundwater level and quality data with AEWSD
Conducts special studies related to water supply and groundwater in Kern County
Administers Aqueduct pump-in programs in Kern County
Provides treated water supply to the greater Bakersfield area

Improvement District No. 4 3200 Rio Mirada Dr., Bakersfield, CA. 93302 Prepares annual report: "Report on Water Conditions"

Cross Valley Canal Advisory Committee 3200 Rio Mirada Dr., Bakersfield, CA. 93302 Represents Cross Valley Canal contractors

Friant Water Users Authority 854 Harvard Ave., Lindsey, CA. 93247 Operates and maintains Friant unit of Central Valley Project (primary supply for AEWSD)

Metropolitan Water District P.O Box 54153, Los Angeles, CA 90054 MWDSC stores SWP waters in the AEWSD banking facilities for later return

Administers well drilling and well destruction permits program for all wells
Kern County Department of  2700 "M" Street, Bakersfield, CA. 93301 Regulates drinking water for small communities, individual dwellings, and businesses
Environmental Health

Overlaps south, southwest and southeast of the southern most areas of AEWSD 
Provides water supplies to agricultural customers

Wheeler Ridge-Maricopa P.O. Box 9429 Bakersfield, CA. 93389 Cooperative groundwater level monitoring between Districts.
Water Storage District Extraction of groundwater from the White Wolf basin and is therefore a party

impacted by AEWSD's water management activities
Overlaps the southwestern portion of AEWSD

Mettler County Water District 1822 Stevens Drive, Mettler, CA. 93313 Provides water to the community of Mettler
Provides wastewater collection & treatment 
Borders and overlaps the central west boundary of AEWSD

Arvin Community Services District 141 Plumtree Drive, Arvin, CA. 93203 Provides water to the community of Arvin
Provides wastewater collection & treatment 
Borders and overlaps the northwest boundary of AEWSD

East Niles Community Services District 1417 Vale Street, Bakersfield, CA. 93306 Relies on groundwater in order to supply its 4,600 acres
Provides water to the community of East Niles
Borders northeast boundary of AEWSD

City of Bakersfield 1000 Buena Vista Road, Bakersfield, CA. 93311 Supplies water to Cal Water Service who supples to the Bakersfield area
Provides wastewater collection & treatment
Borders the eastern boundary of AEWSD

Kern Delta Water District 501 Taft Highway, Bakersfield, CA. 93307 Provides water supplies to agricultural customers
KDWD canals are intertied with the AEWSD intake canal to facilitate water exchanges
Overlaps and borders the east central area of AEWSD

Lamont Public Utility District 8624 Segrue Road, Lamont CA. 93241 Provides water to community of Lamont
Provides wastewater collection & treatment 

TABLE 3

ARVIN-EDISON WATER STORAGE DISTRICT

OTHER AGENCIES AND PROGRAMS
RELATED TO GROUNDWATER MANAGEMENT IN
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Methods/ Procedures Used Frequency

Powers well sounder or Acoustic well sounder; USBR 
provides schedule, reference points and elevations

Bi-annually; in the Spring 
and Fall (Jan-Feb & Oct-

Nov)
Readings made via meter on Airline; record time and date for 
every well. Utilize sounding tube on concrete slab at ground 

level for reference point
Monthly

Powers well sounder or Acoustic well sounder Monthly

SAIC prepares Annually
Map of depth to water in  wells SAIC prepares Annually

SAIC prepares Annually

District Staff prepares Monthly
SAIC prepares Annually
SAIC prepares Annually
SAIC prepares Annually

District Production Wells District Staff reads totalizer on propeller flow meters Daily
SAIC estimates pumpage through hydrologic inventory Annually

District Staff estimates using CIMIS ETO Daily
Volume balance calculations to estimate pre and post-project 

average groundwater levels Annually

SAIC estimates groundwater pumping costs based upon 
average groundwater levels and typical capital, O&M, 

electricity, natural gas and diesel costs
Annually

B-E prepared Modflow groundwater model One time program in late 
1980's

Environmental Sampling Procedures Used Constituents Standards 
Data 

Formulated Laboratories Used

Ca, B, Mg, Na, HCO3-, Cl, 
TDS, pH, EC, Hardness, 

SAR, Gypsum  
Irrigation Water Analysis Water Quality 

Summary B.C. Laboratories and Zalco Laboratories Monthly

As, Br, Cr, Cr+
6, NO3, TDS, 

DOC, TOC, SO4, U
Title 22, COC

Blending Model 
(graphs provided 
upon request). 
COCs on CD

B.C. Laboratories and Zalco Laboratories
COC performed annually; 
Title 22 performed every 

three years

Note:
1). Every 5 to 10 years the District attempts to document and inventory all wells
2). Record keeping of driller's logs since 1960s

District Staff reports to Board annually

North Canal, Intake Canal and South Canal

District Average Standing Water Level
Average Standing Water Level for 3 Subareas

District Staff only
District Staff only

All Spreading Basins

All turnouts to Spreading Basins

District Staff reports to Board monthly & annually

All District wells are read monthly before, during 
and after pumping

1 well at Sycamore & 1 well at North Canal are 
read monthly

Selected Private and some District

District Staff only

District Staff reports to Board annually
District Staff reports to Board annually

Elevations Map of water in wells

District wide and 3 areas of District separated by 
Faults District Staff

Gross deliveries to spreading basins

Evaluation of Groundwater 
Conditions and Determination of 
Groundwater Production Costs

Surface water service area and non-service area District Staff only

District Staff only
District Staff only

Groundwater Cost Study

Daily

B.C. Laboratories, Zalco Laboratories and Oilwell 
Research, Inc Annually (every Summer)

Staff reads totalizers on propeller flow meters or staff 
averages weir level measurements

District Staff reports to Board annually

Staff reports to Board annually

Samples obtained in plastic bottles and placed in cooler with 
ice; Samples obtained upstream from point source and 10 

minutes after initial pumping; Samples refrigerated and 
returned to lab within 48 hours

Select Private and some District Wells

District Production Wells

Map change in water level in wells

DWR, USBR, KCWA & SAIC

District Staff only
Selected Private and some District
Selected Private and some District

District Monitoring Wells District Staff only

District Staff only

All well manifold and Intertie Pipeline

District wide and 3 areas of District separated by 
Faults

District Staff only

District Staff only

SAIC (Stan Powell)

All District Production wells
None measured

District Staff onlySycamore monitoring well

25 representative wells sampled, 31 target wells & 
23 alternative wells sampled at the North Canal 

and the Sycamore, Tejon and North Canal 
Spreading Basins (a comprehensive survey is 

conducted every 5 years)

District Staff reports to Board annually

Staff reported to Board and MWD

Graphs & Charts   
(water quality 

trends)

Ca, B, Mg, Na, HCO3-, Cl, 
TDS, pH, EC, Hardness, 

SAR, Gypsum  
Irrigation Water Analysis

SAIC prepares groundwater level maps for Staff and Board review

District Staff tabulates and reports to Board monthly

District Staff reports to Board monthly

District Staff tabulates and reports to Board monthly

District Staff only

TABLE 4

SUMMARY OF CURRENT GROUNDWATER MONITORING ACTIVITIES

Water-Level Monitoring Wells or Area Tested/ Studied/ Used Recipient of Data Recipient of Finished Data

ARVIN-EDISON WATER STORAGE DISTRICT
GROUNDWATER MANAGEMENT PLAN

Hydrographs

Water-Level Data Management

USBR determines 183 select wells to be read bi-
annually 

District Staff reports to Board monthly & annuallyDistrict Staff only

District Staff reports to Board monthly

District Staff reports to Board monthly
District Staff reports to Board monthly

District Staff reports to Board monthly & annually

Private Wells

Aqueduct Pump-in Wells

Water Quality

Well Water Flow Measurements

Recharge Water Measurements

District Production wells and select private 
wells

Hydrologic Inventory

Groundwater Modeling

Evaporation Loss

Canal Water Quality

5/5/2003



TABLE 5
ARVIN-EDISON WATER STORAGE DISTRICT

Initial (background) 4 0.067 5.8 3.2 186.2 1.0 1.0 15.7 1.2

F-K 2 0.071 1 0.1 1.8 40 2.2 2.2 1 0.6

CVC 12/25/02 2 0.290 1 0.1 2.9 349 6 6 43 0.8

KR 1/7/03 7 0.064 1 0.1 1 120 2.4 2.4 21.8 1.4

N1 Balancing Ponds 3/17/10 2 0.071 1 0.1 1.8 40 2.2 2.2 1 2

AEN-1 6/26/01 9 0.200 10 21.7 447 1 1 83 3.6

AEN-2 6/26/01 11 0.300 10 89.4 783 1 1 242 6.8

AEN-3 6/26/01 5 0.300 10 58 560 1 1 80 4.3

AEN-4 6/26/01 8 0.300 10 47.8 603 1 1 163 3.9

AEN-5 6/26/01 4 0.200 10 52.7 533 1 1 99 6.6

AEN-6,7,14 6/26/01 30 0.100 10 11.5 300 1 1 43 2.1

AEN-8,9,10,11,12 6/26/01 48 0.100 10 1.6 210 1 1 27 0.0

AEN-13 6/26/01 2 0.100 10 0.4 246 1 1 7.4 0.0

AE-35,36,37 6/28/01 9 0.100 10 0.71 190 1 1 22 2.0

AE-31,32,33,34 2/3/03 4 0.110 4 3 3.3 230 1 1 28 1.4

AE-16 1/21/03 4 0.095 11 10.8 6.5 260 1 1 21 2.7

AE-17,18,28,29 2/3/03 2 0.016 1 0.7 1.3 230 1.9 1.8 7 2.3

AE-15 1/21/03 5 0.053 6 5.1 2.9 220 1 1 19 2.2

AE-13,14,25,26 6/28/01 8 0.100 10 2.3 145 1 1 13 0.7

AE-12 2/3/03 17 0.047 9 9.7 1.1 200 1 1 23 1.9

AE-10,11,23,24 6 0.100 10 12.0 202 1 1 19.0 2.7

AE-9 2/3/03 3 0.054 8 7.8 3 200 1 1 20 2.7

AE-8 2/3/03 2 0.046 6 4.8 2.5 200 1 1 17 1.8

AE-6,7,22 2/3/03 3 0.043 5 4.8 1.1 169 1 1 11.0 2.0

AE-4 2/3/03 2 0.061 4 3 2.2 180 1 1 14 0.7

AE-1,2,5,20,21 2/3/03 3 0.036 2 2.3 1.3 140 1 1 10 1.1

AE-78,79,84 2/4/03 2 0.065 5 3.5 1.1 180 0.5 0.5 15 0.6

AE-73 2/4/03 2 0.100 4 2.8 1.5 260 1 0.5 24 0.8

AE-77,81,82,83 2/4/03 3 0.046 3 3 1 160 0.9 1 12 0.8

AE-92,93,94,95,96 6/25/01 3 0.100 10 5.9 165 1 1 15 0.5

AE-72 2/4/03 2 0.078 5 3.6 2.4 240 1 1 26 1.1

AE-76 2/4/03 2 0.050 4 3.1 0.7 200 1 1 13 0.9

AE-71 2/4/03 2 0.057 4 3.1 2.2 250 1 1 21 1.2

AE-74,75,80 2/4/03 3 0.047 3 2.7 1 160 1 1 12 1.2

AE-90,91 2/4/03 3 0.047 3 2.7 1 160 1 1 12 1.2

AE-86 2/4/03 2 0.035 3 1.4 3.6 200 1 1 12 0.4

AE-87 2/4/03 2 0.068 6 4.9 3.1 280 1 1 26 0.9

AE-89 2/4/03 2 0.091 9 8.3 3.4 320 1 1 35 0.6

AE-88 2/4/03 2 0.140 9 7.6 7.3 360 1 1 41 0.8

Sources Date of 
Analysis

Constituents of Concern

U 
(pCi/L)

As 
(µg/L)

Br 
(mg/L)

Cr 
(µg/L)

Cr+6 

(µg/L)
NO3 
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TDS 

(mg/L)
DOC 

(mg/L)
TOC 
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(mg/L)
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YELLOW CELL HIGHLIGHTING INDICATES RESULTS GREATER THAN THE CDHS MCL.

Recent Water Analysis Data

ITALICIZED NUMBERS INDICATE ESTIMATED FROM CLOSEST AVAILABLE ANALYSES.
BOLDED NUMBERS INDICATE "NONE-DETECTED" LAB RESULTS.







Provost & Pritchard
Engineering Group, Inc.

121502B2

Arvin-Edison Water Storage District
Master Projects List (20 year horizon potential projects)

Project / Activity Goal / Purpose Notes Funding Opportunities
Intake Canal

Install More Radial Gates on Intake Canal Improved flow regulation and delivery flexibility

Construct Permanent Interties with KDWD Canals
Facilitate KDWD/MWD Program & exchanges with 
KDWD

Construct Wells Along Intake Canal
Increase delivery capacity / facilitate exchanges 
with KDWD

Reverse-flow Intake Canal Facilitate exchanges
Replace Faber Dam Replace worn-out facility / conserve water
Wasteway Water Recovery Project Recover water lost to District
Reverse-flow Forrest Frick Pumping Plant Facilitate exchanges / power generation

North Canal

Expand Balancing Reservoir
Increase recharge capacity / improved flow 
regulation and delivery flexibility

High b/c ratio                                 
High yield

Prop. 13 GW Storage 
Construction Grant

Add Wells at Balancing Reservoir Increase recovery capacity
Prop. 13 GW Storage 
Construction Grant

Add More Radial Gates to North Canal Improved flow regulation and delivery flexibility
Gate at N. Canal Spreading 
Grounds is highest priority

In-lieu Program (distribution to non-service area) Groundwater storage program / revenue generation Prop. 50 ?
Expand N. Canal Spreading Grounds Increase recharge capacity SW1/4 of Sec. 11?

Expand Sycamore Spreading Grounds Increase recharge capacity
Moderately High b/c ratio              
Moderately High yield  

Prop. 13 GW Storage 
Construction Grant

South Canal

Reverse-flow S. Canal (Tejon to Sycamore)
Increase recovery capacity / balance recharge & 
recovery

In-lieu Program (distribution to non-service area) Groundwater storage program / revenue generation
Deeper groundwater levels make 
this lower priority than in North

Reverse-flow S. Canal (I-5 to Tejon S.A.) & Raise Liner
Reduce banking program costs from Aqueduct 
Increase recharge and recovery capacity

Increase Spillway Basin Capacity Improved flow regulation and delivery flexibility
Interties with WRMWSD Facilities Facilitate exchanges with WRMWSD High cost for benefits

Increase Capacity of Intertie to Aqueduct Increase recharge / recovery / exchange capacity
Global

Complete and Adopt AB-3030 Plan
Secure position as groundwater management 
agency Needed for State grants

Market Water Management Services Increase revenues / re-regulate supplies
Flood Control Projects Reduce flood damages to system and farms
Power Supply Projects Keep power costs down

Table 8

W:\Clients\Arvin-Edison WSD -1215\Groundwater Management Plan\GWMP Master Projects List.xls 3/17/2010
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Arvin Edison Water Storage District
Groundwater Management Plan
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District boundaries are taken from a variety of
public sources, and complete accuracy cannot
be guaranteed















 
 
 

Insert Figure 8 
 

Geologic Map of the Edison-Maricopa Area - California 
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