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l. 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 Il 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.



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.



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.



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.



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



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.

Il. 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



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 Il, 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 Il 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.

lll. 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 Hagan'. 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.

' “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-level* 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

% 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 19686, 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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e Current Overdraft Conditions within the District. The
hydrologic inventory analysis indicates that the District
remains slightly in overdraft.

e 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.

e 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:

e |tis the national goal that the discharge of pollutants into
navigable waters be eliminated by 1985

e l|tis 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.

e |t 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:

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

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

e 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:

e Waters of the Basin shall not be polluted.

¢ Nuisance conditions shall not be caused in any waters of
the Basin.

e 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.

e 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 IllI-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 11I-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
e Controlling groundwater pollution and/or degradation
e 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:

e 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
e Participation in joint applications for Prop 13 Groundwater

Construction Grant funds
e 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 Obijectives.
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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 Ill. 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 Ill. 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.

l. 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 Il. 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.)

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

e 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 lll. 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, requlatory, 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:

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

e A summary of the availability of historical data including, but not
limited to, the components in Water Code § 10753.7 (a)(1)
(Sections LA, IL.E1, ILE1&2)

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

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

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 1V.D)

e 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.

e 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

e 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:

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

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

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

e Summary of proposed management actions

e 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 1% 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:

e AB-303 funding for Groundwater Management Plan Implementation

e Proposition 82 Groundwater Recharge Feasibility Study and/or
Construction Loans

e Proposition 13 Groundwater Storage Feasibility Study and/or
Construction Grants

e Proposition 50 Funds

e Private or Public Financing through a bank or other lending
institution, Certificates of Participation, or Bonds

e 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.
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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)

Notice of Proposed Resolution of Intention to

Draft a Groundwater Management Plan (posted in the Bakersfield
Californian and Arvin Tiller)

Resolution No. 03-010f Intention of the Arvin-Edison Water Storage
District to Draft a Groundwater Management Plan

Minutes of the Meeting of the Board of Directors, January 14, 2003
and Attendance Sheet

Contours of Equal Groundwater Elevation, Spring 2002 &
Contours of Equal Groundwater Depth, Spring 2002

Draft Report of the Long-Term Monitoring of Well Water Quality

in the Arvin-Edison Water Storage District by Ken Schmidt,

May 8, 2000

Water Quality Objectives for the Tulare Lake Basin

Required and Recommended Components of Local

Groundwater Management Plans

Groundwater Level Monitoring Program

Annual Water Quality Survey

Resolution No.01-25, Authorizing the Investigation of Water
Management Opportunities with Kern Delta Water District
Summary of District Tours-January 1999 to Present
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TABLE 1

ARVIN-EDISON WATER STORAGE DISTRICT
IMPORTED SURFACE WATER BY SOURCE

(VALUES IN ACRE-FEET)

WATER FRIANT-KERN CANAL KERN CALIF. FARM TOTAL
YEAR |CLASS| (1) CLASS Il zy OTHER @3  TOTAL| RIVER«) | AQUEDUCT |WELLS )| RECEIVED
1966 39,008 0 0 39,008 0 0 0 39,008
1967 26,884 56,967 0 83,851 0 0 0 83,851
1968 37,720 5,417 0 43,137 17,878 0 0 61,015
1969 17,884 181,055 0 198,939 1,057 0 0 199,996
1970 43,000 86,796 0 129,796 1,968 0 0 131,764
1971 43,933 102,820 0 146,753 0 0 0 146,753
1972 40,067 12,053 0 52,120 1,300 0 0 53,420
1973 46,996 130,609 0 177,605 3,985 0 0 181,590
1974 32,732 148,490 0 181,222 18,623 0 0 199,845
1975 35,666 146,076 0 181,742 17,325 3,597 0 202,664
1976 10,501 1,688 0 12,189 0 96,588 0 108,777
1977 2,351 0 0 2,351 400 28,812 0 31,563
1978 51,834 109,469 0 161,303 7,688 13,925 0 182,916
1979 19,268 82,701 0 101,969 0 123,973 0 225,942
1980 61,676 153,088 0 214,764 9,329 0 0 224,093
1981 21,607 8,246 0 29,853 696 141,590 0 172,139
1982 26,930 207,074 0 234,004 0 0 0 234,004
1983 45,818 120,398 0 166,216 16,109 0 0 182,325
1984 20,191 20,779 0 40,970 17,621 108,041 0 166,632
1985 22,449 0 0 22,449 5,645 130,117 0 158,211
1986 13,695 180,968 0 194,663 15,513 3,948 0 214,124
1987 11,742 0 0 11,742 0 114,222 0 125,964
1988 3,575 0 0 3,575 2,495 108,087 0 114,157
1989 920 - 81 0 1,001 0 118,679 0 119,680
1990 4,864 0 0 4,864 0 55,378 0 60,242
1991 17,510 0 0 17,510 0 19,285 0 36,795
1992 17,106 6,181 0 23,287 2,035 39,436 1,284 66,042
1993 40,000 150,734 0 190,734 8,821 61,292 0 260,847
1994 18,364 19,275 0 37,639 1,200 50,963 0 89,802
1995 1,213 215,171 32,685 249,069 9,802 23,696 0 282,567
1996 18,865 103,193 49,969 172,027 47,323 12,481 0 231,831
1997 33,265 117,410 25,990 176,665 68,772 12,795 0 258,232
1998 22,746 401 96,859 120,006 81,548 11,643 0 213,197
1999 9,960 37,473 22,078 69,511 37,588 144,243 0 251,342
2000 15,741 77,126 13,978 106,845 1,973 148,389 0 257,207
2001 24,028 6,038 2,720 32,786 662 13,602 156 47,206
2002 29,335 12,370 856 42,561 2,847 53,593 0 99,001
TOTAL 929,444 2,500,147 245,135 3,674,726| 400,203 1,638,375 1,440 5,714,744
AVG 25,120 67,572 6,625 99,317 10,816 58,5613 39 168,686
5/5/03
NOTES: THE WATER YEAR IS MARCH THROUGH FEBRUARY OF THE FOLLOWING YEAR SUMMARIES/impsource.xls

(1) DISTRICT'S FRIANT-KERN CLASS 1 SUPPLY TAKEN IN-DISTRICT
(2) FRIANT-KERN CLASS 2 SUPPLY TAKEN IN-DISTRICT
(3} OTHER FRIANT-KERN SUPPLIES SUCH AS SECTION 215 AND FLOOD RELEASE PLUS PURCHASES AND EXCHANGES.
(4) CONSISTS PRIMARILY OF REREGULATED F-K SUPPLIES DELIVERED BY EXCHANGE PLUS
MINOR QUANTITIES OF PURCHASES OF KERN RIVER SUPPLY (<3,000 AF/YR AVERAGE)
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TABLE 3
OTHER AGENCIES AND PROGRAMS
RELATED TO GROUNDWATER MANAGEMENT IN
ARVIN-EDISON WATER STORAGE DISTRICT

Agency Name

ADDRESS

ROLES RELATED TO GROUNDWATER MANAGEMENT

United States Geological Survey

Placer Hall, 6000 J Street Sacramento, CA.
95819-6129

Made and periodically updates ground surface topographic maps
Have done selected geologic and hydrogeologic investigations in the past
Maintains cooperative programs to monitor land surface subsidence

United States Bureau of Reclamation

1243 N Street, Fresno, CA. 93721

Built and operates Central Valley Project (source of AEWSD water)
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

Environmental Protection Agency

P.O. Box 2815, 1001 | Street, Sacramento, CA.
95814

Establishes national drinking water standards & water quality objectives
Administers grant and loan programs for water and wastewater treatment
Administers superfund program for hazardous waste cleanup

Department of Water Resources

901 "P" Street, Sacramento, CA. 94236

Built and operates State Water Project (includes California Aqueduct)

Prepared and updates State Water Plan (Bulletin 160) every 5 years

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

San Joaquin Valley Regional Water
Quality Control Board

1685 "E" Street, Fresno, CA. 93706-2020

Regulate the discharge of waste to streams and land
Administers inland surface waters plan

State Water Resources Control Board

P.0.Box 100, Sacramento, CA. 95812

Oversees Regional Water Quality Control Boards
Administers grant and loan programs for pollution control

California Department of Health Services

P.O.Box 942732, Fresno, CA. 94234-7320

Promulgates State drinking water standards
Regulates drinking water supplies for larger communities and cities

Kern County Water Agency

3200 Rio Mirada Dr., Bakersfield, CA. 93302

Obtains water supplies for member units (AEWSD is not a member unit)
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

Improvement District No. 4

3200 Rio Mirada Dr., Bakersfield, CA. 93302

Provides treated water supply to the greater Bakersfield area
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

Kern County Department of
Environmental Health

2700 "M" Street, Bakersfield, CA. 93301

Administers well drilling and well destruction permits program for all wells
Regulates drinking water for small communities, individual dwellings, and businesses

Wheeler Ridge-Maricopa
Water Storage District

P.O. Box 9429 Bakersfield, CA. 93389

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

Cooperative groundwater level monitoring between Districts.

Extraction of groundwater from the White Wolf basin and is therefore a party
impacted by AEWSD's water management activities

Mettler County Water District

1822 Stevens Drive, Mettler, CA. 93313

Overlaps the southwestern portion of AEWSD
Provides water to the community of Mettler
Provides wastewater collection & treatment

Arvin Community Services District

141 Plumtree Drive, Arvin, CA. 93203

Borders and overlaps the central west boundary of AEWSD
Provides water to the community of Arvin
Provides wastewater collection & treatment

East Niles Community Services District

1417 Vale Street, Bakersfield, CA. 93306

Borders and overlaps the northwest boundary of AEWSD
Relies on groundwater in order to supply its 4,600 acres
Provides water to the community of East Niles

City of Bakersfield

1000 Buena Vista Road, Bakersfield, CA. 93311

Borders northeast boundary of AEWSD
Supplies water to Cal Water Service who supples to the Bakersfield area
Provides wastewater collection & treatment

Kern Delta Water District

501 Taft Highway, Bakersfield, CA. 93307

Borders the eastern boundary of AEWSD
Provides water supplies to agricultural customers
KDWD canals are intertied with the AEWSD intake canal to facilitate water exchanges

Lamont Public Utility District

8624 Segrue Road, Lamont CA. 93241

Overlaps and borders the east central area of AEWSD
Provides water to community of Lamont
Provides wastewater collection & treatment
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TABLE 4
ARVIN-EDISON WATER STORAGE DISTRICT
GROUNDWATER MANAGEMENT PLAN
SUMMARY OF CURRENT GROUNDWATER MONITORING ACTIVITIES

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

Bi-annually; in the Spring

USBR determines 183 select wells to be read bi- and Fall (Jan-Feb & Oct-

Powers well sounder or Acoustic well sounder; USBR

Select Private and some District Wells DWR, USBR, KCWA & SAIC SAIC prepares groundwater level maps for Staff and Board review

annually provides schedule, reference points and elevations Nov)
P : Readings made via meter on Airline; record time and date for
District Production Wells All District wellz:&eal;?;de;r;EZg before, during every well. Utilize sounding tube on concrete slab at ground District Staff only District Staff tabulates and reports to Board monthly Monthly
level for reference point
District Monitoring Wells 1 well at Sycamorrsazz rln\é)vr?t”hf;t North Canal are Powers well sounder or Acoustic well sounder District Staff only District Staff tabulates and reports to Board monthly Monthly
Water-Level Data Management
Elevations Map of water in wells Selected Private and some District SAIC prepares District Staff only District Staff reports to Board monthly Annually
Map of depth to water in_wells Selected Private and some District SAIC prepares District Staff only District Staff reports to Board monthly Annually
Map change in water level in wells Selected Private and some District SAIC prepares District Staff only District Staff reports to Board monthly Annually
Hydrographs
Sycamore monitoring well District Staff prepares District Staff only District Staff reports to Board monthly Monthly
Groundwater Cost Study SAIC prepares District Staff only District Staff reports to Board annually Annually
District Average Standing Water Level SAIC prepares District Staff only District Staff reports to Board annually Annually
Average Standing Water Level for 3 Subareas SAIC prepares District Staff only District Staff reports to Board annually Annually
Well Water Flow Measurements
District Production Wells All District Production wells District Staff reads totalizer on propeller flow meters District Staff only District Staff reports to Board monthly & annually Daily
Private Wells None measured SAIC estimates pumpage through hydrologic inventory District Staff only District Staff reports to Board annually Annually
Recharge Water Measurements
Gross deliveries to spreading basins All turnouts to Spreading Basins Staff reads totalizers on propeller flow meters or staff District Staff only District Staff reports to Board monthly & annually Daily
averages weir level measurements
Evaporation Loss All Spreading Basins District Staff estimates using CIMIS ETO District Staff only District Staff reports to Board monthly & annually Daily
Hydrologic Inventory District wide and 3 areas of District separated by |Volume balance calculations to estimate pre and post-project SAIC (Stan Powell) Staff reports to Board annually Annually
Faults average groundwater levels
Evaluation of Groundwater SAIC estimates groundwater pumping costs based upon
Conditions and Determination of Surface water service area and non-service area average groundwater levels and typical capital, O&M, District Staff only District Staff reports to Board annually Annually

Groundwater Production Costs

electricity, natural gas and diesel costs

Groundwater Modeling

District wide and 3 areas of District separated by
Faults

B-E prepared Modflow groundwater model

District Staff

Staff reported to Board and MWD

One time program in late
1980's

Water Quality

Environmental Sampling Procedures Used

Constituents

Standards

Data
Formulated

Laboratories Used

District Production wells and select private
wells

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)

Canal Water Quality

North Canal, Intake Canal and South Canal

Aqueduct Pump-in Wells

All well manifold and Intertie Pipeline

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

Ca, B, Mg, Na, HCO5-, Cl,
TDS, pH, EC, Hardness,
SAR, Gypsum

Irrigation Water Analysis

Graphs & Charts
(water quality
trends)

B.C. Laboratories, Zalco Laboratories and Oilwell
Research, Inc

Annually (every Summer)

Ca, B, Mg, Na, HCO5-, Cl,
TDS, pH, EC, Hardness,
SAR, Gypsum

Irrigation Water Analysis

Water Quality
Summary

B.C. Laboratories and Zalco Laboratories

Monthly

As, Br, Cr, Cr', NO; TDS,
DOC, TOC, SO,, U

Title 22, COC

Blending Model
(graphs provided
upon request).
COCson CD

B.C. Laboratories and Zalco Laboratories

COC performed annually;
Title 22 performed every
three years

Note:

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

5/5/2003




TABLE 5
ARVIN-EDISON WATER STORAGE DISTRICT

Recent Water Analysis Data

Well Date of Constituents of Concern
Field Sources Analysis As | Br | Cr | cr® | NOs | TDS | DOC | TOC | SO; | U
(Hg/L) | (mg/L) | (g/L) | (ng/L) | (mg/L) [ (mg/L) | (mg/L) | (mg/L) [ (mg/L) | (PCilL)
Initial (background) 4] 0.067 5.8 3.2 186.2 1.0 1.0 15.7 1.2
@ FK 2| 0071 1l o1 18] 40| 22| 22 1l o6
% CVC 12/25/02 2| 0.290 1 0.1 2.9 349 6 6 43 0.8}
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 0.1 1.8 40 2.2 2.2 1 2
N |AEN-1 6/26/01 9[ 0.200 10 21.7 447 1 1 83 3.6
(r) AEN-2 6/26/01 11| 0.300 10 89.4 783 1 1 242 6.8]
t AEN-3 6/26/01 5[ 0.300 10 58 560 1 1 80 4.3I
h AEN-4 6/26/01 0.300 10 47.8 603 1 1 163 3.9'
C |AEN-5 6/26/01 4 0.200 10 52.7 533 1 1 99 6.6
f]l AEN-6,7,14 6/26/01 30{ 0.100 10 11.5 300 1 1 43 2.1
a |AEN-8,9,10,11,12 6/26/01 48| 0.100 10 1.6 210 1 1 27 0.0
l 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
s AE-17,18,28,29 2/3/03] 2| 0.016 1 0.7 1.3 230 1.9 1.8 7 2.3
y AE-15 1/21/03) 5[ 0.053 6 5.1 2.9 220 1 1 19 2.2
c AE-13,14,25,26 6/28/01 8| 0.100 10 2.3 145 1 1 13 0.7
:1 AE-12 2/3/03] 17| 0.047 9 9.7 1.1 200 1 1 23 1.9
0 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 15 260 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
e |AE-76 2/4/03] 2| 0.050 4 3.1 0.7 200 1 1 13 0.9
i AE-71 2/4/03] 2| 0.057 4 3.1 2.2 250 1 1 21 1.2
(r)] 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 14 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

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

YELLOW CELL HIGHLIGHTING INDICATES RESULTS GREATER THAN THE CDHS MCL.
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Provost & Pritchard
Engineering Group, Inc.

Table 8
Arvin-Edison Water Storage District

Master Projects List (20 year horizon potential projects)

121502B2

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 generatior

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 generatior

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

W:\Clients\Arvin-Edison WSD -1215\Groundwater Management Plan\GWMP Master Projects List.xIs
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Arvin Edison Water Storage District
Groundwater Management Plan

Note:

[] Kern Groundwater Basin

Bulletin 118 Groundwater Basins

[ ] County Line
Water Purveyors

I Arvin CSD
|| California Water Service Co

|| City of Bakersfield
|| East Niles CSD

|| Lamont PUD
| Mettler CWD

Water Districts
[_] Arvin-Edison W.S.D.
|| Belridge W.S.D.
| | Berrenda Mesa W.D.
| | Buena Vista W.S.D.
.| Cawelo W.D.
Delano-Earlimart 1.D.
[ Devil's Den W.D.
[ | Dudley Ridge W.D.
] Henry Miller W.D.
Improvement District No. 4
[ | Kern Delta W.D.
[ Kern-Tulare W.D.
[ Lost Hills W.D.
[ | North Kern W.S.D.
[ ] Olcese W.D.
Rag Gulch W.D.
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[] Southern San Joaquin M.U.D.
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.| Wheeler Ridge-Maricopa W.S.D.

District boundaries are taken from a variety of
public sources, and complete accuracy cannot
be guaranteed
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FIGURE 7

California Groundwater
Basins and Subbasins
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Insert Figure 8

Geologic Map of the Edison-Maricopa Area - California
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FIGURE 10
ARVIN-EDISON WATER STORAGE DISTRICT
DISTRICT PUMPING LEVELS FOR WATER YEARS 2001 AND 2002
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ARVIN-EDISON WATER STORAGE DISTRICT

SUMMARY OF SPREADING AND EXTRACTION OPERATIONS
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March 31, 2003

Page 1
MEMORANDUM
TO: Mike Day, Provost & Pritchard
FROM: Stan Powell
RE: Evaluation of Perennial Yield for Arvin-Edison Water Storage District

DATE: March 27, 2003

This memorandum is intended to estimate the groundwater yield available for the Arvin-
Edison Water Storage District (District). Among other things, it is intended to support your
preparation of an AB-3030 Groundwater Management Plan on behalf of the District. It
essentially updates a draft memorandum to Steve Collup dated October 31, 1994, prepared by

Bookman-Edmonston Engineering.

DEFINITION OF TERMS

There are a number of definitions that can be used to estimate the groundwater yield. A useful
definition of safe yield for the purposed identified above is presented in Groundwater Hydrology
by Bouwer, which states:

The safe yield of an aquifer is the rate at which groundwater can be withdrawn without
causing a long-term decline of the water table or piezometric surface. Thus the safe
yield is equal to the average replenishment rate of the aquifer.

This definition is generally consistent with the definition of “perennial yield” presented in the
draft AB-3030 plan as follows:

Perennial or sustained yield is defined here as the average annual amount of
groundwater pumping that can be supported over an average hydrologic base that will
not result in a long-term decline in water levels.

If the rate of groundwater withdrawal does cause a long-term decline in water levels, the
groundwater aquifer is said to be in “overdraft”. This is consistent with Provost & Pritchard’s
draft AB-3030 plan, which defines overdraft as “a long-term water level decline during an
average hydrologic base period, and is not used to describe short-term water level declines



o0

10
11

12
13
14
15
16
17
18
19
20
21

22

23
24
iz

26

27
28
29
30
31

Mike Day
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during times of drought”. In other words, overdraft occurs under operations that the
groundwater production exceeds the perennial yield on a long-term average basis.

In using the above definition of safe yield, several factors should be recognized:

e Short-term variations in groundwater levels can be consistent with safe yield operation
of the aquifer, and can occur when the replenishment of the aquifer on a short-term basis
differs from the long-term average replenishment rate.

¢ Since a portion of the average replenishment to the aquifer is derived from irrigation
return flows, the safe yield will vary depending on the total irrigation application and
irrigation efficiency.

e The safe yield can be dependent on water levels, as deeper groundwater levels (if stable)
can result in greater subsurface inflow that can increase the safe yield.

Other definitions of “safe yield” are available, and deserve some consideration in this analysis,
particularly with respect to the dependence of the “safe yield” on groundwater levels as
discussed in the last bullet above. For example, “safe yield” can be defined on an economic
basis as the yield that does not cause groundwater production to be uneconomical, or on a
water quality basis as the yield that does not result in water quality problems. While lowering
of groundwater levels below the historical operating range could result in an increase in
subsurface inflow (thus increasing the perennial yield), such levels might not be economically
feasible and might cause movement of waters with high boron content. Therefore, the safe
yield estimate presented herein is based on the historical operating range of water level

elevations.

ESTIMATION OF PERENNIAL YIELD

The estimation of the perennial yield is presented below in subsections that consider the base
period, use of the groundwater hydrologic inventory as an analysis tool, and perennial yield
estimates.

Base Period

The perennial yield needs to be evaluated over a period with average hydrologic conditions.
One method commonly used to identify such periods is to consider the cumulative departure of
rainfall records. However, a limitation in using historical rainfall records is that the District’s
substantial supplies of imported water probably do not vary directly with local rainfall. For
example, there are operational considerations (such as operation of the Friant Division, and
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operation of the District’s exchange programs) that likely do not reflect local precipitation. For
the purpose of this analysis, the base period was assumed to include all the years of operation
of the District’s project. This relatively long period (from the 1966-67 to the 2001-02 water year,
a period of 36 years) would tend to reduce the impact of variances in the wetness or dryness of
the period on an average annual basis, since as the period considered is extended it would tend
to more closely approximate the long-term average.

Hydrologic Inventory as Groundwater Analysis Tool

A hydrologic inventory has been developed for the District, and is used to annual estimate
groundwater levels in the District with and without the District’'s program of importation. The
water balance involves quantifying the various components of recharge to and discharge from
the aquifer underlying the District on an annual basis, and assessing the change in groundwater
storage based on the differences between those components. This balance has been further
described in a memorandum dated January 24, 2003 to Mr. Lloyd Fryer of the Kern County
Water Agency, included as Attachment 1. That water balance covers the full period of District
operations, and so can serve as the basis for estimation of the perennial yield.

Perennial Yield Estimates

The average annual components of the water balance are summarized in Attachment 2, both for
with-project (historical) conditions and without-project conditions. Also, the average annual
components of the hydrologic inventory are shown on Attachment 3, along with the estimation
of the perennial yield and overdraft. It is noted that Attachment 3 includes some components of
the inventory that are not directly computed in the inventory, but are helpful in understanding
the perennial yield (such as the landowner pumping and the irrigation return flows). As shown
on Attachment 3, there is a relatively small estimated overdraft of about 4,300 acre-feet.
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TECHNICAL MEMORANDUM
TO: Lloyd Fryer, Kern County Water Agency-Attachment 1

FROM: Stan Powell

RE: Summary of Water Balance Assumptions and Methodology for Arvin-Edison Water
Storage District

DATE: January 24, 2003

This memorandum discusses the methodology and assumptions used for a hydrologic
inventory analysis of the Arvin-Edison Water Storage District (AEWSD). It is intended to
provide you with sufficient detail to make a meaningful comparison of this analysis with that
performed by other Districts, as it pertains to the groundwater mediation process.

This memorandum is generally organized to reflect the “Matrix of Water Balance Assumptions”
dated November 6, 2002 developed by you for the mediation process. The first section presents
a general discussion of the hydrologic inventory analysis (corresponding to the “Comments”
section at the bottom of the Matrix), and is followed by sections on Inputs and Outputs.

Per our telephone conversation on January 6, 2003, we will be happy to provide additional
information in those areas where this memorandum is not adequate for your purposes.

GENERAL DISCUSSION OF HYDROLOGIC INVENTORY ANALYSIS

AEWSD performs an annual evaluation of the water balance for the District. The balance
includes water year 1962-63 to 2001-02, where the water year runs from March through
February. Primary uses of the hydrologic inventory are to provide a check on groundwater
contour maps, estimating impacts of AEWSD’s program (improvement in groundwater levels
with and without importation of water, assuming that historical demands would have
occurred), and estimating impacts of alternative operations/programs by the District. This
groundwater information and program accomplishments are also used in the District’s annual
rate-setting process. The components of the hydrologic inventory are illustrated in Attachment

3.

One element of the analysis for AEWSD that may differ from that of other Districts is that the
hydrologic inventory considers four subareas, as shown on Figure 2. For the purpose of the
analysis, it is assumed that there is no subsurface flow across the Edison and White Wolf faults,
so the Edison and White Wolf subareas are treated as isolated basins in the analysis. In contrast,

w:\clients\arvin-edison wsd -1215\groundwater management plan\stan powells ﬁles\sm‘c-tech memo re water balance for aewsd.doc

3800 Watt Avenue, Suite 210 ¢ Sacramento, California 95821 ¢ 916/974-8300
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Summary of Water Balance Assumptions and Methods for Arvin-Edison Water Storage District
January 24, 2003

Fage2

the Upper East Side and Tejon Fan subareas consider underflow between each other and the
Kern Delta Water District (KDWD).

In addition to tracking water volumes, resulting average groundwater levels in each subarea are
also estimated based on an estimated specific yield value. It is noted that this essentially treats
each subarea as an unconfined aquifer, although in fact there is confinement, particularly in the
deeper zones, and with increased confinement towards the west.

INPUTS
The following sections discuss the inputs to the hydrologic inventory analysis.
Imported Water (SWP, CVP, Kern River, and Other)

The water balance aggregates imported water supplies, delivered via the Intake Canal (and
future balances will incorporate deliveries through the intertie pipeline), into a single value for
the inventory based on District records. While not broken out for the inventory, the various
sources of the imported supply can be identified from District records if necessary.

The deliveries of imported water to the various subareas are estimated using the District’s
records of deliveries by “delivery unit”. The proportion of land receiving surface water service
in each delivery unit in each subarea is identified, and is used to distribute the imported water

to the subareas.

Minor Streams

For Caliente Creek, a rough correlation was developed between rainfall at the Arvin Station and
runoff based on stream gage records extrapolated to estimate Caliente Creek flows. For other
streams, the average runoff is estimated on the basis of the drainage area and average unit
runoff. The runoff from these other streams is varied for each year reflecting the variation in
the flow for Caliente Creek (relative to the average flow) for that year.

Effective precipitation

Estimates of effective precipitation prepared by JM Lord for water years 1989-90 to 1993-94 were
used directly. For prior and later years, effective precipitation is assumed to be 24 percent of
precipitation. The 24 percent value was identified as it results in a similar estimate of the total
effective precipitation for the 1989-90 to 1993-94 period estimated by JM Lord. The Arvin
Station precipitation is used to estimate effective precipitation for the Edison and Upper East
Side subareas, while that precipitation is increased by 15 percent for the Tejon Fan and White
Wolf subareas to reflect variations in precipitation shown on isohyetal maps.
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Subsurface flows

For purpose of balance, it is assumed that there are no subsurface flows across the Edison and
White Wolf faults. Subsurface flows are considered between the Upper East Side subarea, the
Tejon Fan subarea and the Kern Delta Water District (KDWD). Darcy’s Law is used to compute
the subsurface flows. Groundwater levels used to define the hydraulic gradient are based on
the hydrologic inventory for the Upper East Side and Tejon Fan subareas, and are computed
based on a very simple water balance for KDWD. Use of a water balance for KDWD levels
rather than measurements has been used to provide flexibility to estimate conditions that may
have occurred absent importation of water by AEWSD.

Safe Yield

Safe yield is not used as a component of the balance but is discussed further in the October 31,
1994 draft memo entitled “Safe Yield”.

Other Input

Recharge from District spreading activities are input directly from District records. As
illustrated on Figure 1, return flow is not directly estimated; rather it is considered by using net
groundwater pumping rather than gross groundwater pumping. The implicit assumption is
that all irrigation applications in excess of consumptive use percolate back into the groundwater

aquifer.
OUTPUTS

The following sections discuss outputs from the hydrologic inventory analysis.

Crop Surveys

The hydrologic inventory uses cropping data from a biannual land use survey summarized by
the District.

Crop ET

Unit crop evapotranspiration is taken from annual studies performed by JM Lord. The total
crop evapotranspiration is estimated by multiplying the cropped acreage by the unit
evapotranspiration rate. The evapotranspiration is distributed between the various subareas
based on the distribution of the estimated irrigated acreage.
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Surface Outflows

Gage data is not available to estimate outflow of surface water from AEWSD. The surface
outflow is estimated to be one-half of the estimated surface inflow that is in excess of 25,000
acre-feet per year. Under this assumption, outflow occurs in water years 1968-69, 1969-70, 1977-
78, 1978-79, 1982-83, 1994-95, 1995-96, and 1998-99. Amounts of estimated outflow for these
years range from about 400 to 68,000 acre-feet.

As stated earlier, the analysis assumes that all water applications in excess of crop needs
percolate and recharge groundwater in AEWSD. In other words, the evaluation does not
include any tail water that may leave AEWSD.

Non-Recoverable Losses
Non-recoverable losses are not considered in the hydrologic inventory analysis.

Other Outputs

Groundwater pumping at District wells is explicitly considered in balance. As discussed earlier,
other pumping reflects net pumping needed to supply water requirements in excess of effective
precipitation and imported water supplies.

cc: Steve Collup, Engineer-Manager, Arvin-Edison Water Storage District



Attachment 2
Hydrologic Inventory for Arvin Edison Water Storage District

ITEMS OF SUPPLY PROJECT NON-PROJECT
(acre-feet per year)

Effective Precipitation 19,000 19,000
Surface Inflow 22,000 22,000
Subsurface Inflow 60,000 103,000
Import 164,000 0

Sub-total 265,000 144,000

ITEMS OF DISPOSAL

Surface Qutflow 4,000 4,000
Evaporation 1,000 1,000
Consumptive Use 265,000 265,000

Sub-total 270,000 270,000

SUPPLY MINUS DISPOSAL -5,000 -126,000

AVERAGE ANNUAL CHANGE -0.1 feet -7.4 feet
IN GROUNDWATER LEVEL

(1) From 1966-1967 water year to 2001-2002 water year
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THE ARVIN-EDISON WATER STORAGE DISTRICT
WATER RESOURCES MANAGEMENT PROGRAM

INTRODUCTION

The Arvin-Edison Water Storage District of Kern County, California, through actions of
its Board of Directors and Bookman-Edmonston Engineering, Inc., which was employed to
design and supervise the construction of the District's water distribution facilities, has
successfully completed a project to introduce supplemental water into an area of substantial
groundwater overdraft. The District's project, construction of which was initiated in 1964 and
completed in 1968, reflects the implementation of a plan for the integrated management of a
supplemental imported surface water supply with existing groundwater reserves providing a

true conjunctive use program.

THE DISTRICT

The Arvin-Edison Water Storage District was organized in 1942 under California Water
Storage District law (Division 14 of the California Water Code) for the expressed purpose of
providing an agency to contract with the United States for water and power service from the
Central Valley Project. The District is comprised of approximately 132,000 acres of prime
agricultural land located in the southeasterly portion of the San Joaquin Valley of California
and lies entirely within Kern County. Approximately 100,000 acres are developed to irrigated
crops, with vineyards, truck crops, potatoes, cotton, citrus, and orchard presently
predominating. A summary of land use, surveyed each spring, is shown as Figure 1.

Long-term average rainfall in the District is about 8.2 inches per year and occurs largely
during winter and spring months. Therefore, agriculture is almost entirely dependent upon
irrigation. The absence of perennial surface streams in the District required that all irrigation

water, prior to the District's first deliveries in 1966, be obtained from groundwater reserves.
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Groundwater overdraft prior to the introduction of Central Valley Project water was estimated
to be 113,000 acre-feet per year, resulting in the continued lowering of groundwater levels until
pumping lifts exceeded 600 feet in many areas of the District. Further, the receding water
table in certain areas had induced the subsurface movement of water with high boron
concentrations from the bedrock complex bordering the District to the east into the pumped

aquifers underlying the area.

IMPORTED WATER SUPPLY

Water for the District's project is obtained primarily from the Friant-Kern Division of the Federal
Central Valley Project. The District's water service contract with the United States provides for
delivery of up to 40,000 acre-feet per year of Class 1, or firm water: and up to 311,675 acre-
feet per year of Class 2, or nonfirm water. Over the long-term, the District's annual Friant-Kern
Canal water entitlement has ranged from a minimum of about 10,000 acre-feet in a very dry
year such as 1977, to a maximum of 351,675 in very wet years such as 1978 and 1995
(Figure 2).

Since the District's water supply varies widely from year to year, providing for a firm
surface water supply for lands to be served within the District requires that both cyclic and
seasonal regulation be provided within the District. This regulation is obtained, in part, by use
of the groundwater reservoir underlying the District.

In an effort to further reduce the effects of the erratic nature of its water supply, Arvin-
Edison entered into a Memorandum of Understanding, which provides for the exchange of a
portion of its Friant-Kern Canal Water supply for an alternate water supply to be delivered to
Arvin-Edison through the California Aqueduct and the Cross Valley Canal. This exchange
program, which is depicted schematically in Figure 3, is known as the Cross Valley Canal

Exchange. Under terms of the original Exchange, Arvin-Edison annually would receive up to
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128,300 acre-feet of water from the Cross Valley Canal Exchangors delivered on an irrigation
demand schedule in return for delivery of up to 174,300 acre-feet per year of its Class 1 and
Class 2 Friant-Kern supply to eight Exchangor agencies located along the Friant-Kern Canal
on the east side of the San Joaquin Valley. The District's Friant-Kern Canal supply to be
delivered to the Exchangors would vary from year to year, but should average 128,300 acre-
feet per year over the long term. Due to the termination of a portion of the exchange in 1995
by two districts, the size of the exchange has been reduced from its original size to its

present size of a 66,096 AF maximum return and a 70,984 AF maximum delivery to six

exchangors.

CONCEPT OF PROJECT OPERATIONS

The conceptual plan of the Arvin-Edison project includes the use of surface water and
groundwater storage to regulate an erratic water supply to an irrigation demand schedule.
Through service of this regulated water supply to about 40 percent of the land in the District
formerly irrigated with groundwater, groundwater overdraft is being relieved and the
remaining lands continue to be irrigated from a stabilized groundwater source. Several
factors dictated that full water service be provided to a portion of the lands rather than partial
service to all lands including economies of distribution system construction, the financial
burden of operating a dual system to serve individual farms, and the desirability of
introducing surface water to specified portions of the District with groundwater at greater
depths and/or of poor quality.

To the extent there is a coincident demand, water conveyed to Arvin-Edison is
delivered directly for irrigation through the District's distribution system. Water in excess of
this coincident irrigation demand is banked in underground storage in District-operated

spreading works. The spreading works are described in more detail later in this outline.



Figure 3

ARVIN—EDISON WATER STORAGE DISTRICT
MAX. ENTITLEMENT, FRIANT DIV. C.V.P.
CLASS 1 - 40,000 AF.
CLASS 2 - 313,000 AF.

EXCHANGORS
AND AMOUNTS

FRESNO CO.
3,278 AF.

TRI-VALLEY 1.D.
1,248 AF.

(1) " HILLS VALLEY 1.0.

ARVIN-EDISON MAKES AVAILABLE 3,655 AF.

THE FIRST 174,300 AF. OF TS ——

FRIANT-KERN CANAL ENTITLEMENT LOWER TULE RIVER LD.

TO EXCHANGORS. 51,658 A.F.
FRIANT—-KERN

TULARE CO.
CANAL

5,799 AF.

PIXELY LD.
51,658 AF.

RAG GULCH W.D.
13,300 AF.

CALIFORNIA o
STATE AQUEDUCT 43.704 AF.

POINT OF DELIVERY
FROM FRIANT—KERN
CROSS VALLEY CANAL
AND 'KERN RIVER.

BY EXCHANGE, ARVIN—EDISON
RECEIVES 128,300 A.F. OF C.V.P.
WATER ORIGINATING IN DELTA

- AND CONVEYED THROUGH STATE
AQUEDUCT AND CROSS VALLEY

CANAL.

ARVIN—-EDISON
INTAKE CANAL

ARVIN—EDISON
W.S.D.

(1) BECAUSE OF ERRATIC CLASS 2 SUPPLY, 174,300 AF.
MADE AVAILABLE TO EXCHANGERS AVERAGES 128,300 AF.

OVER A LONG PERIOD OF TIME.

_ ARVIN-EDISON WATER STORAGE DISTRICT
CROSS VALLEY CANAL WATER EXCHANGE PROGRAM




When water from the surface supplies are insufficient to meet demands of the District's
Surface Water Service Area, water previously banked in underground storage by the District is
recovered through District wells and delivered into the system to meet this deficiency. The
program is diagrammed in Figure 4.

Over the long term, over 1,000,000 acre-feet of underground storage capacity will be
utilized to regulate the District's water supply. Geologic studies show that there is in excess of

this volume of de-watered storage capacity available for this purpose.

WATER SERVICE CHARGES

Surface water service is provided to water users under terms of individual water user
contracts executed by the District and its water users. The charges for surface water service
consists of two components: A Water Standby Charge and a Water Use Charge. The Water
Standby Charge is a per acre charge and is due the District regardless of the quantity of water
used. The Water Use Charge consists of a water component and an energy component. The
energy component is a variable amount per acre-foot based upon the number of pumping lifts
required to convey the water to the water user and is intended to recapture District power
costs associated with the delivery of water. The water component of the Water Use Charge
provides for a portion of the cost of the water. The total of the average water costs and the
energy costs to surface water users approximates the average variable cost (PG&E energy
cost) of pumping groundwate;r within the District. The Water Standby Charge for the 2003
Water Year is $49.00 per acre. The energy component of the Water Use Charge is $9.00 per
lift per acre-foot and the water component is $37.00 per acre-foot. This results in an average
composite Water Use Charge of approximately $60.00 per acre-foot. The water service
charges are set annually by the District's Board of Directors and have been reduced in three of

the last four years. A history of water charges is shown in Figures 5 and 6.
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In addition to long term water service, the Arvin-Edison Board of Directors has
established a policy by which temporary water service is made available to lands outside the
Service Area during those periods when the District is percolating water to underground
storage.

Revenue to pay Project financial obligations is raised from water tolls as outlined
above; and from General Administrative (GA) and General Project Service (GP) Charges
levied on benefited lands within the District. The General Administrative and General Project
Service Charges were initially levied by Board action for the 1973-74 Fiscal Year at the rate
of $6.65 per acre and a flat charge of $3.00 per parcel for sub-acre parcels. By this means,
all irrigated lands have contributed financially toward Project benefits. The same service
charges for the 2003 Fiscal/Water Year are projected to be $23.00 per acre and a flat charge
of $10.40 per parcel for sub-acre parcels. Collection of the charges was suspended in the

1982-83 and 1983-84 Fiscal Years, but reinstituted in the 1984-85 Fiscal Year, and collection

remains in force at present.

PROJECT FACILITIES

"The principal elements of the Arvin-Edison project were constructed during the period
1964 through 1968. The project, financed under Public Law 130, was administered by the
Bureau of Reclamation and the United States Department of the Interior. The assistance
and continued cooperation of the Bureau of Reclamation have contributed greatly in bringing
this project to reality. The loan contract between the United States and the District provided
for a 40-year repayment period following a max.imum five-year development period which
terminated as of January, 1972. Project facilities were completed for the Federal loan
amount of $41 million, plus an additional contribution by the District landowners of $4.6

million used for the purpose of securing lands, easements, and rights-of-way.



FIGURE 5
HISTORY OF WATER COSTS AND ASSESSMENTS

Water ||Water Service Charges - $/AF| Total || Standby | GA & GP || Total Costs
Year | Power | Water | Total $/AC $/AC ($/AC) | ($/AC)|($/AF)
(1) (2) (3) (4) (5) (6) (7) (8) (@)
1966 230 0.00f 2.70 7.43 | 33.00 0.00 40.43{14.70
1967 2.70 0.00] 2.70 7.43 || 33.00 0.00 40.43114.70
1968 2.70 0.00f 270 7.43 | 33.00 0.00 40.43114.70
1969 2.70 0.00f 2.70 7.43 || 33.00 0.00 40.43{14.70
1970 2.70 0.00f 2.70 7.43 | 33.00 0.00 40.43[14.70
1971 2.70 0.00{ 2.70 7.43 | 33.00 0.00 40.43114.70
1972 2.70 0.00f 2.70 7.43 || 33.00 0.00 40.43114.70
1973 2.70 0.00f 2.70 7.43 | 33.00 6.65 47.08{17.12
1974 2.70 0.00f 2.70 7.43 | 33.00 6.65 47.08[17.12
1975 2.70 0.00] 2.70 7.43 | 33.00 6.65 47.08(17.12
1976 2.70 0.00] 2.70 743 || 33.00 6.65 47.08|17.12
1977 2.70 0.00f 2.70 7.43 | 33.00 6.65 47.08(17.12
1978 7.20 0.00f 7.20 |19.80| 44.00 6.65 70.45]|25.62
1979 7.20 0.00| 7.20 |19.80| 49.50 6.65 75.95|27.62
1980 7.20 0.00| 7.20 [19.80| 49.50 6.65 75.95|27.62
1981 7.20 0.00] 7.20 | 19.80| 68.75 6.65 95.20]34.62
1982 7.20 0.00f 7.20 |19.80| 68.75 0.00 88.55(32.20
1983 11.00 0.00; 11.00 |30.25| 68.75 0.00 99.00] 36.00
1984 13.50 0.00| 13.50 |37.13)| 74.25 6.65 | 118.03]42.92
1985 18.90 0.00] 1890 |51.98| 90.75 6.65 || 149.38|54.32
1986 24.30 0.00f 24.30 |66.83|| 74.25 6.65 || 147.73|53.72
1987 | 27.00 0.00| 27.00 |74.25| 74.25 6.65 | 155.15|56.42
1988 27.00 0.00f 27.00 |74.25| 74.25 6.65 | 155.15(/56.42
1989 || 27.00 0.00| 27.00 |74.25| 79.75 6.65 | 160.65[58.42
1990 27.00 5.00| 32.00 | 88.00|| 79.75 6.65 || 174.40|63.42
1991 27.00 10.00| 37.00 |101.75] 79.75 6.65 | 188.15|68.42
1992 27.00 6.00f 33.00 |[90.75| 101.75 6.65 | 199.15|72.42
1993 24.30 12.00| 36.30 |99.83] 110.00 17.55 | 227.38|82.68
1994 | 24.30 21.00f 4530 ([124.58] 118.25 18.00 || 260.83|94.85
1995 | 24.30 41.00f 65.30 [179.58| 71.00 23.00 | 273.58(99.48
1996 | 24.30 41.00| 65.30 (179.58] 71.00 23.00 | 273.58(99.48
1997 24.30 41.00f 65.30 {179.58] 71.00 23.00 | 273.58/99.48
1998 20.80 44.00( 64.80 {178.20f 57.00 23.00 | 258.20{93.89
1999 20.80 30.00{ 50.80 |139.70} 57.00 23.00 |/ 219.70(79.89
2000 20.80 30.00f 50.80 |139.70| 57.00 23.00 | 219.70/79.89
2001 20.80 30.00f 50.80 |139.70) 48.00 10.00 (1 197.70|71.89
2002 20.80 30.00( 50.80 |[139.70{ 48.00 10.00 | 197.70{71.89
2003 23.40 37.00] 60.40 (166.10] 49.00 23.00 | 238.10(86.58

Shaded cells indicale esimated or proposed ’ 04/28/03
NOTES: (1) MARCH THROUGH FEBRUARY WTREPWR/charge2.xls
(2) POWER CHARGE BASED ON AN AVERAGE OF 2.6 LIFTS
(3) REQUIRED PURSUANT TO RECLAMATION LAW
(4) SUM OF (2) AND (3)
(5) 2.75 X (4). ASSUMES A 2.75 AF/AC WATER APPLICATION RATE
(6) FIXED CHARGE BASED ON CONTRACT ACRE-FT THROUGH 1994 (ASSUMES 2.75 AF/AC),
THEN BASED ON CONTRACT $/AC RATES FROM 1995 ON.
(7) ESTABLISHED IN 1973, WAIVED FOR 1982 & 1983, CONSISTS OF GENERAL ADMINISTRATIVE AND GENERAL
PROJECT SERVICE CHARGES
(8) (5)+ (6) + (7). TOTAL PER ACRE COSTS FOR WATER SERVICE AND ASSESSMENTS
(9) (8)/2.75 ASSUMES A 2.75 AFIAC WATER APPLICATION RATE
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In July of 1988, the District paid off the remaining $26 million principal balance of its PL-130
Loan, at a "discounted" payoff amount of $9 million. $3.4 million of the $9 million was paid
out of AEWSD reserves; and the remaining $5.6 million was refinanced through the
investment group of MNC Leasing Corp., to be repaid over a period of 7 years at a 7.5%
annual rate. The refinanced annual loan payments were $952,000 per year, and the final
payment date was July 1995.

The primary facility of the project is a 45-mile canal system which, as shown on the
attached District map, extends from the terminus of the Friant-Kern Canal, through the
increasingly urbanized area of Southwest Bakersfield and through the District. This canal
has a capacity in its initial 30 miles of 1,000 cubic feet per second, which rate of flow is
required to accommodate maximum water deliveries as provided in the District's Federal
water service contract.

Another major feature of the project is the Forrest Frick Pumping Plant, located about
three miles to the west of the District's westerly boundary and about 14 miles from the
terminus of 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 approximately 1,000 cubic feet per éecond. The plant
discharges water into a three-mile long, eleven-foot diameter pipeline, which is constructed of
pre-stressed reinforced concrete.

Other facilities in the system include about 170 miles of pressure pipeline varying in
diameter from 6 to 60 inches, and 45 booster pumping plants having a total horsepower of
25,000, and 440 farm turnouts.

From an operational standpoint, three key facilities are the spreading works and the

12



associated well fields through which water is stored in the underground and later recovered

when required through District wells.

Spreading Works - A program of investigation and analysis was conducted by the

District's engineering consultants prior to final design to determine the most favorable location
and the area needed for the spreading basins. The Sycamore Spreading Works comprises 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 is located on the Tejon Creek alluvial fan
approximately six miles south of the Sycamore Spreading Works and covers an area of 516
acres. In Water Year 2000, the construction of the North Canal Spreading Works was
completed. Located approximately 4 miles northwest of Sycamore, this new facility covers
about 350 acres. All three facilities are shown on the attached map of the District.

Diversion of water into the spreading ponds is accomplished by gravity flow from the
Arvin-Edison Canal through turnout structures equipped with manually operated slide gates. A
portion of the Tejon Spreading Works comprising about 260 acres is located upslope from the
Arvin-Edison Canal, requiring a 65-foot maximum pumping lift. Because electrical energy is
required, the Tejon Pumping Plant is operated only when the availability of water exceeds the
capacity of the Sycamore Spreading Works and the gravity portion of the Tejon Spreading
Works. The Tejon Pumping Plant has fourteen 200 horsepower, electrically-driven pumps
which have a capability of delivering a total of 280 cubic feet per secohd. The North Canal
Spreading Works also consists of a pumped area and a gravity area. Two 100 hp electrically-
driven pumps with a combined capacity of 40 cfs serve approximately 114 net acres, with the
remaining 186 acres served by gravity through a 60” diameter reinforced concrete pipeline.

The principal operating difficulty experienced to date ha_s been maintaining the
spreading basin infiltration rates over prolonged periods of spreading. One factor, which

contributes heavily to these difficulties, is that water delivered from the Cross Valley and
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Friant-Kern Canals occasionally contains silt concentrations which exceed acceptable levels
for spreading. Methods employed to maintain or restore infiltration rates include: (1) periodic
drying of surface soils; (2) promotion of grass growth on pond surfaces; (3) termination of
spreading operations when total suspended solids in the imported water exceeds 25 parts per
million; (4) restriction of vehicular travel within basins; (5) scarification of surface soils by
chiseling or discing; and (6) removal of silt accumulations by mechanical means.

Well Fields - The North Canal, Sycamore, and Tejon Well Fields are associated with
the previously described spreading works and include 72 wells. Energy to operate the wells is
supplied through District operated 12 kv power distribution facilities.

District wells are of the rotary, gravel envelope type of construction. Each well is
equipped with 16-inch diameter casing, a 6 or 7-stage pump bowl assembly and a 300 to 400
hp electrically powered motor. The wells range in depth from 750 to 1,078 feet with pump
bowl settings varying from 450 to 600 feet. The individual pumping units are designed to
produce approximately 4 cfs at a total pumping head of approximately 450 feet.

The North Canal Spreading Works is comprised of 9 wells, all of which are located
within the facility boundaries. The Sycamore Well Field is comprised of a total of 33 wells, 26
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, 20 of
which are located within the spreading works area, and 5 are located dutside the peripheral
dikes. In addition to the 67 wells included in the North Canal Spreading Works, Sycamore,
and Tejon Fields, 5 wells of similar design are located along the Arvin-Edison Canal in the

northern area of the District, bringing the total number of District wells to 72.

PROJECT ACCOMPLISHMENTS

Project operations commenced in July 1966, with the first diversions of water to the
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Sycamore Spreading Works. Since that time, over 5.5 million acre-feet of water has been
imported by the District. At the end of the 2000 Water Year, nearly 1.6 million acre-feet of
water had been percolated to the underground and over 4.3 million acre-feet had been
delivered directly to surface water users.

No significant groundwater extractions were made by the District prior to 1968.
Beginning in March 1968, it became necessary to operate District wells for the first time to
supplement the available surface water supply. Figures 7 and 8 reflect the history of
percolation and extractions from the District's spreading and water recovery facilities.

Groundwater level fluctuations in an observation well located approximately one-
quarter mile north of Sycamore Spreading Works are illustrated in Figure 9. Heavy
extractions of groundwater were required to maintain firm water service during the 1972,
1976, 1977, 1987-92, and 1994 Water Years, during which the District's imported water
supply was severely reduced. Such extractions were responsible for the sharp draw-down in
water levels indicated to have occurred during those years.

As a result of the accumulation of nearly 500,000 acre-feet of water in groundwater
storage achieved by the end of the 1980 Water Year, and the availability of additional
quantities of firm water as a result of the Cross Valley Canal Exchange, the District increased
its annual firm water service commitment to approximately 160,300 acre-feet.

The estimated net percolation (i.e., diversions to spreading less evaporation), ground
water extraction, accumulation of groundwater storage and direct delivery of imported
surface water which have occurred since 1966 are summarized by water year in Figure 7.

Stabilization of Groundwater Levels - The effect of District operations, which were

initiated in July 1966, is reflected by a general stabilization of groundwater levels, as
graphically illustrated in Figure 10. The water level decline shown to have occurred during

the pre-project period represents a continuation of the average annual long-term decline in
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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 Pumping Season average groundwater
levels in the Arvin-Edison area would have exceeded 590 feet. A review of project versus
non-project conditions is presented in Figure 10 and a hydrologic inventory in Figure 11.

The effect of the project operations has been to provide a firm surface water supply to a
large number of irrigators whose well supply was failing or who were pumping groundwater of
unsatisfactory quality. In addition, the importation of a substantial quantity of surface water
since the inception of District operations has resulted in a reduction in subsurface inflow from
neighboring areas and a significant improvement in both groundwater depths and water quality

for those irrigators in the District who continue to rely on groundwater.

ARVIN-EDISON/METROPOLITAN WATER MANAGEMENT PROGRAM

In December 1997, the District entered into a 25-year agreement with the Metropolitan
Water District of Southern California (MWD), in which the District agreed to bank
approximately 250,000 AF of MWD State Water Project Supply and return said water in certain
drought years. Said water will be returned during off-peak times so as not to interfere with
normal, historic District operations. In order to accomplish this program, nearly $25 million in
new facilities are under construction, which includes 500 acres of new spreading, 15 new
groundwater wells, and a 42 mile, bi-directional intertie pipeline connecting the terminus of the
District's south canal with the California Aqueduct, construction of which was completed in
2002. The District will utilize the new facilities to firm up its own water supplies as well as for
effecting banking programs for others. Funding for the new construction is accomplished by
the collection of water management fees as water is banked for and returned to MWD. With
construction generally completed, the District now is able to utilize a total of 72 groundwater

wells and close to 1,500 acres of spreading basins.
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FIGURE 7

ARVIN-EDISON WATER STORAGE DISTRICT
PROJECT OPERATIONS SUMMARY - 1966 TO 2002

(Values in acre-feet)

Und d St Losses

Imported | Deliveries A and
Water| Water | to Water Gros?; Evar?ora- Net .| Extractions| change | cumulative Metering
Year | Supply Users |Spreading| ration |Percolation Inaccuracy

() (2 (3 (4) (5) (6) (7) (8) (9 (10)
1966 39,008 0 42,137 735 41,402 0| 41402 41,402 -3,129
1967 83,851 17,867 64,903 1,239 63,664 0| 63,664 105,066 1,081
1968 61,015 63,940 5,550 93 5,457 11,374 -5,917 99,149 2,899
1969 | 199,996 95,251 110,844 3,016 107,828 447| 107,381 206,530 -5,652
1970 | 131,764 104,210 28,565 572 27,993 85| 27,908 234,438 -926
1971 146,753 100,625 45,425 1,208 44,217 32| 44,185 278,623 735
1972 53,420{ 104,626 309 3 3086 52,659| -52,353 226,270 1,144
1973 | 181,590f 119,128 65,824 2,018 63,806 769 63,037 289,307 -2,593
1974 | 199,845 133,996 66,121 1,885 64,236 1,725 62,511 351,818 1,453
1975 | 202,664 138,599 69,557 1,928 67,629 3,642| 63,987 415,805 -1,850
1976 | 108,777 148,374 5,290 45 5,245 49,875| -44,630 371,175 4,088
1977 31,563 107,067 0 0 0 81,979| -81,979 289,196 6,475
1978 | 182,916| 123,040 62,603 1,959 60,644 2,922) 57,722 346,918 195
1979 | 225,942| 148,438 74,613 1,815 72,798 308| 72,490 419,408 3,199
1980 | 224,093| 154,104 76,532 2,219 74,313 27| 74,286 493,694 -6,516
1981 172,139 152,673 20,649 432 20,217 14,599 5,618 499,312 13,416
1982 | 234,004 137,517 90,150 2,794 87,356 12| 87,344 586,656 6,349
1983 | 182,325{ 135,762 50,038 2,154 47,884 6,560 41,324 627,980 3,085
1984 | 166,632 148,175 16,428 347 16,081 9,321 6,760 634,740 11,350
1985 | 158,211f 141,865 10,156 263 9,893 11,892 -1,999 632,741 18,082
1986 | 214,124 139,176 73,268 3,174 70,094 5,660 64,434 697,175 7,340
1987 | 125,964 140,339 2,156 149 2,007 24,332| -22,325 674,850 7,801
1988 | 114,157 139,541 2,907 152 2,755 33,742f -30,987 643,863 5,451
1989 | 119,680 148,095 6,066 159 5,907 36,278 -30,371 613,492 1,797
1990 60,242] 149,969 2,403 62 2,341 99,152| -96,811 516,681 7,022
1991 36,795 113,312 173 3 170 80,544| -80,374 436,307 3,854
1992 66,042f 132,682 9,469 216 9,253 84,483| -75,230 361,077 8,374
1993 | 260,847 130,681 122,917 2,516 120,401 6,595| 113,806 474,883 13,844
1994 89,802 137,277 13,031 192 12,839 75,279 -62,440 412,443 14,773
1995 | 282,667| 135,481 112,971 3,745 109,226 1,095 108,131 520,574 35,210
1996 | 231,831 147,303 57,539 3,433 54,106 0] 54,106 574,680 26,989
1997 | 258,232 149,338 73,403 2,409 70,994 0f 70,994 645,674 35,491
1998 | 213,197 114,123 82,360 4,904 77,456 681 76,775 722,449 17,395
1999 | 251,342 151,376 87,179 6,639 80,540 1,049] 79,491 801,940 13,836
2000 | 257,207| 143,549 101,950 4,552 97,398 5,427 91,971 893,911 17,135
2001. 47,206| 153,343 2,737 180 2,557 117,608|-115,051 778,860 8,734
2002 99,001 148,054 9,090 326 8,764 80,519| -71,755 707,105 22,376
5,714,744| 4,648,896| 1,665,313| 57,536| 1,607,777 900,672| 707,105 301,207
NOTES: —

(1) Water Year - March through February of the following year.
(2) Total imported supply - all sources

(3) Metered deliveries to turnouts

(4) Measured deliveries to spreading basins

(5) Calculated from wetted area and measured pan evaporation
(6) Col 4 - Col 5

17

(7) Metered wellfield production plus farm wells

(8) Col6-Col 7

(9) Accumulated Col 7
{(10) Col 2 + Col 7 - Col 3 - Col 4
22,376 INCLUDES DELIVERIES TO AQUEDUCT

TURNQUT OF 11,483 AF
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SUMMARY

The Arvin-Edison Water Storage District is operating a project which embodies the
somewhat unique concept of managing an erratic surface water supply in conjunction with
existing groundwater reserves through the utilization of underground storage. Furthermore,
the District continues to be actively engaged in securing new banking and exchange
programs to better mitigate the effects of this variable water supply. In so doing the District
has been able to provide firm water service to its surface water users while stabilizing
groundwater supplies for those of its landowners who continue to depend upon that
underground source. The project concept and facilities have now been successfully tested
over a period of time, which has included years of both maximum and minimum imported
water supplies. Achievement of full firm water service for the 52,000-acre Surface Water
Service Area depends upon the year by year magnitude of imported water supplies under the
District's Federal water service and exchange agreements as well as the acceptability of that
water for spreading. Therefore, the occurrence of future wet years may enable additional

increases in firm water service and will be another step forward in achieving the objectives of

the project.
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ARVIN-EDISON WATER STORAGE DISTRICT
FIGURE 11: HYDROLOGIC INVENTORY

ITEMS OF SUPPLY PROJECT NON-PROJECT '

(acre-feet per year)
Effective Precipitation 19,000 19,000 |
Surface Inflow 22,000 22,000
’ Subsurface Inflow 60,000 103,000
Import 164,000 0 l
[
Subtotal 265,000 144,000

|| ITEMS OF DISPOSAL

\ Surface Outflow 4,000 4,000
Evaporation 1,000 1,000
Consumptive Use 265,000 265,000

| il

Subtotal 270,000 270,000
u SUPPLY MINUS DISPOSAL -5,000 126,000 h
| AVERAGE ANNUAL CHANGE 01 ft 7.4 ft h
IN GROUNDWATER LEVEL l
|

SAIC 9/13/2002
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ARVIN TILLER

Published: Wednesday, December 25, 2002, and Wednesday, January 1, 2003

PUBLIC NOTICE

ARVIN-EDISON WATER STORAGE DISTRICT

NOTICE OF PROPOSED RESOLUTION OF INTENTION
TO DRAFT A GROUNDWATER MANAGEMENT PLAN

NOTICE IS HEREBY GIVEN that at 12:00 pm on January 14, 2003, at 20401 Bear Mountain
Boulevard, Arvin, California, a public hearing will be hek to discuss whether or not Arvin-Edison
Water Storage District should adopt a resolution of intention to draft a groundwater management

plan.

Part 2.75 of Division 6 of the California Water Code permits the adoption and implementation of
groundwater management plans to encourage authorized local agencies to manage groundwater
resources within their service areas. The Arvin-Edison Water Storage District is an authorized local

agency covering all or portions of the following lands:

TOWNSHIP | RANGE | M.D.B.AM. SECTIONS
T.298S. ‘R28E. L 25-27,34,3536
T.29S. - | R 29E “ 28,30-34
T.30S. R.28E. w 1,12,13
T.305 R.29E. S 1-36
T.308. R.30E. " | 7-9,16-20,27-34
T.318. R.29E. « 1-17,20-28,34-36
T.318. R.30E. “ 3-10, 15-21, 22.28-32
T.328. R28E “ 13,21-29.31-36

"T.328S. R.2GE. « 1-5,7-23.26-35
T.32S. | R 30E. & 6,7.18
T.11N. R.18W. | SBEB&M. 5.8,17-20
T.1I' N. R 19 W, “ 1-24
T. i1l N. R.20W. = 1-5, 8-12_ 14-17
T.12ZN. R.I8W. * 29.31,32
TI2N. R.19 W, = 25-36
T.IZN. R20W. « 25-29,32-36

Landowners within the Arvin-Edison Water Storage District and other interested parties are invited
to attend the hearing. Copies of the proposed resolution and other relevant written materials will be
ayailable for review by the public at the hearing or may be obtained in advance at the District office.
20401 Bear Mountain Boulevard, Arvin, California. Opportunity for public questions/ input will be

provided at the hearing.

In compliance with Water Code §10753.4 (b}, landowners and other interested partics who wish to

participate in developing the groundwater management plan may do so by attending the hearing,

and indicating their interest, or by submiitting a written letter to Engineer Manager Steven Collup,
* Arvin-Edison Water Storage District, P.O. Box 175, Arvin, California. 93203-0175.

7 Dated this 20" day of A«Mzooz. k
(District Seal) //A. /]

Secretary f’f the Board” of Directors




BAKERSFIELD CALIFORNIAN

Published: Tuesday, December 24, 2002, and Tuesday, December 31, 2002

ARVIN-EDISON WATER STORAGE DISTRICT

NOTICE OF PROPOSED RESOLUTION OF INTENTION
TO DRAFT A GROUNDWATER MANAGEMENT PLAN

NOTICE IS HEREBY GIVEN that at 12:00 pin on January 14, 2003, at 20401 Bear Mountain
Boulevard, Arvin, California, a public hearing will be held to discuss whether or not Arvin-Edison
Water Storage District should adopt a resokution of intention to draft a groundwater management

plan.

groundwater management plans to encourage authorized local agencies fo manage groundwater
resources within their service areas. The Arvin-Edison Water Storage District is an authorized local
agency covering all or portions of the followmg lands: -

TOWNSHIP | RANGE | M.D B.&M. SECTIONS
T.298. R.28 L. “ 2527343536
T.29S. " | R29E. “ 28,30.34
T.308. R 28E. - “ 1,12,13
T.308. R.29E. T o 136

T30S, R.30E. “ 7-9,16-20,27-34
T.31 8. R.29E. “ 1-17,20-28,34-36
T.318. R 30 “ 3-10, 15-21, 22,28-32
T.328. R 28E. = 13,21-29,31-36

- T.328. R.29E. = - 1-5,7-23,26-35
T.328. R.30L. “ 6,7,18
T.1IN. | R.I8W. | SBB&M. | 5-8,17-20
TN R 19 W. = B 1-24
T.1IN. R 20W. “ 145,812, 14-17
T.12N. R 18W. “ 29-31,32
T12N. R I0W, “ 25-36
T.12N. [ R.20W. “ 25-29,32-36

Landowners within the Arvin-Edison Water Storage District and other interested parties are invited
1o attend the heamg Copies.ofthe proposed resolution and other relevant written materials will be
available for review by the public at the hearing or may be obtained in advance at the District office,

20401 Bear Mountain Boulevard, A.rvm. Califormnia. Opportumty for pubhc questions/ input will be

provided at the hearing.

in compliance with Water Code §10753.4 (b), landowners 'and other interested parties who wish to
participate in developing the groundwater management plan may do so by attending the hearing,

Arvm—Edtson Water Storage District, P.O. Box 175, Arvin, California. 93203-0175.

| Datedﬂns élo ~day of Q(»a«ném—zooz

-(D;stnct E_S‘gaa&, :

Part 2.75 of Division 6 of the Califomia Water Code permits the adoption and implementation of

and indicating their interest, or by submitting a written letter to Engineer Manager Steven Collup, -
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P.O. BOX 440
BAKERSFIELD, CA 93302

RECEIVEL
MAY 2 8 2003

AEWSD

ARVIN EDISON WATER STORAGE DISTR
PO BOX 175

ARVIN CA 93203

STATE OF CALIFORNIA
COUNTY OF KERN

I AM A CITIZEN OF THE UNITED STATES AND A
RESIDENT OF THE COUNTY AFORESAID: I AM OVER THE
AGE OF EIGHTEEN YEARS, AND NOT A PARTY TO OR
INTERESTED IN THE ABOVE ENTITLED MATTER. ] AM
THE ASSISTANT FRINCIPAL CLERK OF THE PRINTER OF
THE BAKERSFIELD CALIFORNIAN, A NEWSPAPER OF
GENERAL CIRCULATION, PRINTED AND PUBLISHED
DAILY IN THE CITY OF BAKERSFIELD COUNTY OF

KERN,

AND WHICH NEWSPAPER HAS BEEN ADJUDGED A
NEWSPAPER OF GENERAL CIRCULATION BY THE
SUPERIOR COURT OF THE COUNTY OF KERN, STATE OF
CALIFORNIA, UNDER DATE OF FEBRUARY 5, 1952, CASE
NUMBER 576 10; THAT THE NOTICE, OF WHICH THE
ANNEXED IS A PRINTED COPY, HAS BEEN PUBLISHED IN
EACH REGULAR AND ENTIRE ISSUE OF SAID NEWSPAPER
AND NOT IN ANY SUPPLEMENT THEREOF ON THE
FOLLOWING DATES, TO WIT:

05/18,25
ALL IN THE YEAR 2003
[ CERTIFY (ORWDECLARE) UNDER PENALTY OF PERJURY

THAT THE F OING IS ?qm CORRECT.
DAWL&D CALIFORNIA
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PROOF OF PUBLICATION

(GENERAL FORM)

(U153 C.C)

STATE OF CALIFORNIA
County of Kern } oy

I, the undersigned, am a citizen of the United
States and a resident of the County aforesaid: I
am over the age of eighteen years, and not a party
to or interested in the above entitled matter. I am
the chief clerk/publisher of The Arvin Tiller, a
newspaper of general circulation, printed and pub-
lished weekly, in the City of Arvin, County of
Kern, and which newspaper has been adjudged a
newspaper of general circulation by the Superior
Court, order number 37403, of the County of Kem;
that the notice, of which the annexed is a printed
copy, has been published in each regular and en-
tire issue of said newspaper and not in any supple-
ment thereof on the following dates, to-wit:

M&% A AE, 003

I certify (or declare) under penalty of perjury that
the foregoing 3~gue and correc

[
(Signature)

Executed on ﬂ OM J\g 01.& 03

at Arvin, California (

The ARVIN TILLER
P.O.Box 548 Phone (661) 845-3704
LAMONT. CALIFORNIA 93241

PUBLIC NOTICE
ARVIN-EDISOM WATER STORAGE

. DISTRICT

NOTICE OF PUBLIC HEARING

NU'I'IC'EISI‘EEB_YGVB{MB‘I
1:00 p.m. on June 5, 2003 at the Arvin-
Edison Water Storage District Office st
20401 Bear Mountain Biwd., Arvin, Caf-
fornia, the Board of Directors of the Arvin-
Edison Water Storage Disirict will hold a
public hearing to receive comment con-
ceming whether the District shoud adopt
a groundwater managemert plan (Plan)
pursuant to Division 6, Part 2.75 of the

_ Cakifornia Water Code.

The District covers approximately
132,000 acres wholly within Kern County
and s situated at the extreme southem
end of the San Joaquin Valley of Califor-
_nia, approximately 14 m¥ies southeast of
the City of Bakersfield and bes just south
of Highway 58 on the southem side of
the Kem River. A description of the pre-
cisa boundaries of the Arvin-Edison Wa-
ter Storage District is avadable at the Dis-
trict office.

The goai of the Plan is to continue

" water resource for the District's water

negative impacts to other affected par-
ties. Upon its adoption, this goal will be
pursued through the Implementation of
specific programs Ested within tha Plan.
The initial programes will include continu-
ation of existing monitodng and repoct-
ing programs of groundwater levels and
groundwater quality, as well as contin-
ved operation and maintenance of exist-
ing water management, conjunctive use
and groundwater storage facilities, The
District will continue to cooperate with

As the need axises, other componets
of the Plan that may be implemented in-
clude additional measures to mitigate
conditions of overdiraft and facilitate con-

will develop rules and reguiations to
implement the Pan if it is adopted, and
will consider the potential impact of those
rules and regutations on business activi-
ties, Including agricuttural operations,
and to the extent

acopyoflhelefuﬂnwstdrapm-
duction at the District Office located at
the above address.

In addition;, on June 5, 2003, the Dis-
mmdsuhaulmm

Publish Arvin Taler May 21, 28, 2003
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BEFORE THE BOARD OF DIRECTORS OF
ARVIN-EDISON WATER STORAGE DISTRICT

IN THE MATTER OF: RESOLUTION NO. 03-01

OF INTENTION OF THE ARVIN-EDISON WATER STORAGE DISTRICT
TO DRAFT A GROUNDWATER MANAGEMENT PLAN

WHEREAS, adoption of a Groundwater Management Plan is in furtherance of and
consistent with the District’s adopted project approved by the landowners and the historic
operations of the District; and

WHEREAS, Part 2.75 of Division 6 of the California Water Code permits the
adoption and implementation of groundwater management plans to encourage authorized
local agencies to manage groundwater resources within their service areas; and

WHEREAS, the Arvin-Edison Water Storage District (the "District") is an authorized
local agency and may therefore adopt and implement such a groundwater management
plan; and

WHEREAS, a public hearing was held on January 14, 2003, to discuss the adoption
and implementation of a groundwater management plan; and

WHEREAS, the Board believes the groundwater can best be managed, as in the
past, by local agencies in coordination with owners of lands overlying the groundwater

basin; and

WHEREAS, the Board believes the adoption of a groundwater management ptén
will be in the best interests of the District's landowners and water users and can help meet
the projected long-term water needs of the District;

BE IT RESOLVED, by the Board of Directors as follows:
The foregoing ﬁndinés are true and correct:

1. ltis the intention of the District to draft a groundwater management plan
in accordance with Part 2.75 of Division 6 of the California Water Code,
and the District's consultant is hereby authorized and directed to draft

such a plan;

2. That this resolution shall be deemed a resolution of intention in
accordance with California Water Code Section 10753.2;

3. After such a plan has been prepared, the District will conduct a second
public hearing in accordance with the California Water Code Section
10753.5, et seq. to determine whether to adopt the plan;



4. That the Engineer-Manager and the Assistant Manager are authorized
and directed to publish this resolution of intention to draft a groundwater
management plan in accordance with the provisions of California Water
Code Section 10753.3 and to provide interested persons with a copy of
this resolution upon written request;

9. That the Board hereby authorizes its Engineer-Manager and Assistant
Manager to execute all documents and take any other action necessary
or advisable to carry out the purposes of this resolution.

_ Allthe foregoing being on motion of Director, Valpredo seconded by Director,
Giumarra and authorized by the following vote, to wit:

AYES: Directors' Frick, Giumarra, Moore, Fanucchi, Johnston, Fry,
and Valpredo.

NOES: None

ABSTAIN: None

ABSENT:  Dpirectors’ Camp and Lehr.

I HEREBY CERTIFY that the foregoing resolution is the resolution of said District as
duly passed and adopted by said Board of Directors on the 14" day of January 2003.

WITNESS my hand and seal of said Board of Directors this 14" day of January
2003.

JOHN ¢. MOORE
Secretary-Treasurer
of the Board of Directors




ARVIN-EDISON WATER STORAGE DISTRICT
CERTIFICATE OF ASSISTANT SECRETARY-TREASURER

OF THE BOARD OF DIRECTORS

I, DAVID A. NIXON, Assistant Manager/Assistant Secretary-Treasurer of the Board
of Directors of Arvin-Edison Water Storage District, hereby certify that the foregoing is a full,
true, and correct copy of Resolution No. 03-01, OF INTENTION OF THE ARVIN-EDISON
WATER STORAGE DISTRICT TO DRAFT A GROUNDWATER MANAGEMENT
PIAN.

I further certify that the original resolution has not been amended, modified, or
rescinded in any manner since the date of its adoption.

In Witness Whereof, I have executed this certificate and affixed the seal of Arvin-
Edison Water Storage District hereto this 4™ day of March, 2003.

David A. Nixon
Assistant Manager/Assistant  Secretary-
Treasurer
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MINUTES OF THE MEETING
OF THE BOARD OF DIRECTORS OF
ARVIN~EDISON WATER STORAGE DISTRICT
JANUARY 14, 2003

President Howard Frick called to order the regular meeting

»of the Board of Directors of Arvin-Edison Water Storage District

at the hour of 12;10 p.m., in +he Board Roem of District
Headquarters, at 20401 Bear ' Mountain Boulevard, Arvin,
California, with a quorum of the Board being then and there
present, to wit:

Howard Frick, President

Salvador Giumarra, Vice President
John C. Moore, Secretary-Treasurer
Charles Fanucchi

Don Johnston

George FTry

Donald Valpredo

There were twe absent Directors to wit:

Edwin Camp
Renald Lehr

District staff present:

Steven C. Coliup, Enginesr-Manager

David A. ©Nixon, Assistant Manager/Assistant Secretary-
Treasurer

Steve Lewis, Staff Engineer

Chris P. Krauter, General Superintendent

District consultants present:

Ernest Conant, District Legal Counsel

Scott Kuney, District Legal Ccunsel (departed @ 12:50 p.m.)
Norm Hile, District Legal Counsel (Via Conference Call @
12:15 p.m. and ended @ 12:50 p.m.)

Michael J. Day, P.E., Provost & Pritchaxrd Engineering Group,
Inc.

Richard $t.Claire, Provost & Pritchard Engineering Group,
Inc.

Visitors and guests‘present:
Rick Iger, Kern County Water Agency (arrived @ 12:50 p.m.
and departed @ 2:05 p.m.)

RECOGNITION OF VISITORS AND GUESTS

Mr. Frick requested that the order of the agenda be changed;

if necessary, to facilitate the schedule and departure times of
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guests, consultants and board members. The Bcard unanimously
agreed. Mr. Frick then stated that Rick Iger of the Kern County
Water Agency is expected to be in attendance at today’s scheduled
public hearing on the District’s Draft Groundwater Management

Plan.

PUBLIC COMMENT

There was no public comment.

ACCEPTANCE OF THE MINUTES OF THE BOARD OF DIRECTORS’ MERTING HELD
ON DECEMBER 10, 2002

Mr. Collup stated that there is a change on Page 5 of the

minutes on the second line from the bottom the word “tired”
should be “tiered.” The minutes of the Board of Directors’
meetiﬁg were then approved on the motion of Director Valpredo,
seconded by Director Johnston, and unanimously carried that the
minutes from the December 10, 2002, Board of Directors’ meeting

be approved after the change is made to Page 5.

ACCEPTANCE_OF THE DISTRICT TREASURER'S REPORT FOR DECEMBER 31,
2002, AND REVIEW OF“DELINQUENCY_LIST

Mr. Nixon briefly summarized the Treasurer’s Report for

December 31, 2002, stating that the District held cash and
investments totaling $22,835,417 with a current average yield on
invested funds of approximately 2.30%. Mr. Nixon then stated
that as of January 8, 2003, the total delinquent amounts due the
District were $117,737. Director Fanucchi motioned, seconded by
Director Giumarra, and unanimously carried that the District
Treasurer’s Report for December 31,A2002, be approved, as mailed.
Mr. WNixon then stated that the District is currently being
audited for the approximately $2,000,000 in FEMA grants the

District received for 1998 flood damage irrigation.

RESOLUTION NO. 03-02; ORDERING PAYMENT OF ACCOUNTS AND CLATIMS
(December 2002, WARRANT NUMBERS 13859 THRCUGH 14004)

Mr. Collup stated that inecluded in this month’s payments is

$1,230,486,12 to W.M. Lyles Company for liner repair. Mr. Collup
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also stated that the total amount of the project is 51,417,206.80
with retenticn and remaining work still to be pald. Mr., Nixon
then presented a form of rescluticn whereupon Director Fanucchi
motioned, seconded by Director Giumarra, and unanimously carried
that Resolution No. 03-02, ORBERING PAYMENT OF ACCOUNTS AND
CLAIMS {December 2002, Warrant Numbers 13859 through 14004}, be
adopted. A copy of Resolution No. 03-02 is on file in the
Resolution book and is hereby made apart of these minutes.

CLOSED SESSION (S54956.9 CONFERENCE WITE COUNSEL REGARDING

PENDING LITIGATION) INTERTIE PIPELINE CSR HYDRO CONDUIT VS,
ARVIN-EDISON WATER STORAGE DISYWRICT

Based on advice from Legal Counsel that the matters involved
litigation currently pending with Hydro Conduit Corperation .vs.
Arvin-Edison Water Storage District (CIV-F~01-0630-REC-SMS), and
a relzted counter claim, which may result in other possible
litigation; therefore, discussing this agenda item in open
session could cause prejudice to the Distxict, the Board
adjourned into closed session in accordance with Government Code
§54956.9 at 12:15 p.m. and reconvened into regular session at

12:50 p.m.

PUBLIC HEARING REGARDING THE RESOLUTION OF INTENTION TO DRAET 2
GROUNDWATER MANAGEMENT PILAN FOR THE ARVIN-EDISON WATER STORAGE
DISTRICT

Ernest Conant called the hearing to order at 12:50 p.m. and
introduced Rick Iger, Engineering & Operations Manager of the
Kern County Water Agency and acknowledged him as the only person
from the public present at the hearing. Mr. Conant then
explained that the Arvin-Edison Water Storage District is
conducting this heéring in order to give the public & chance to
participate and comment on the Resolution of Intention to Draft a
Groundwater Management Plan. Mr. Conant continued by stating
that a Groundwater Management Plan is a written plan documenting
existing and proposed Distriet activities, and to monitor ~and

manage groundwater conditions within the District noundaries for
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the benefit of water users, landowners, and any other affected
parties., Mr. Conant then stated that this Groundwater Management
Plan is drafted in accordance with AR 3030 and SB 1938 and is
required to have priority to receive State funding under
Propositions 13 and 50.

Michael Day of Provost & Pritchard then presented a Power
Polnt Presentation and reviewed the District’s intention as well
as the process to adopt a Groundwater Maragement Plan, and how
the public may participate. Rick Iger of the Kern County Water
Agency stated that a Groundwater Management Plan is very
important if this District intends to apply for State Funding
under Propositions 13 or 50. Mr. Collup then expréssed his
appreciation %o Mzr. Iger and the Kern County Water Agency for
their help and support in this process and other actions. There
was a long discussicn, and then Mr. Conant asked if there wers
any other comments. There being none, he declareg the public

hearing adjourned at 1:20 p.m.

RESOLUTION N0.03~01:_ RESOLUTIOH OF INTENSION OF ARVIN-EDISON
WATER STORAGE DISTRICT TO DRAFT A _GROUNDWATER MANAGEMENT PLAN

Mr. Nixon presented a form of resclution whereupon Director

Valpredo motioned, seconded by Director Giumarra and unanimously
carried that Resoluticn 03-01, RESCLUTION OF INTENTION OF ARVIN-
EDSICON WATER STORAGE DISTRICT TO DRAFT A GROUNDWATER MANAGEMENT
PLAN, be adopted. & copy of Resolution No. 03-01 is on file in

the Resclution book and is hereby made apart of these minutes.

DISCUSSION REGARDING CHANGING THE REGULARLY SCHEDULED DATE OF THE
FEBRUARRY BOARD OF BIRECTORS' MEETING

After a brief discussion regarding the regularly scheduled

date of February 11, 2003, Board of Directors' meeting, the Board
unanimously agreed to tentatively reschedule the meeting for

Thursday, February 20, 2003, at 12:00 noon.

REVIEW OF DISTRICT OPERATIONS AND RELATED MATTERS
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Engineer-Manager Collup briefly reviewed the Report of
District Operations for December 2002, highlighting pictures of
winter maintenance activities, extensive concrete liner repair,
and repairs to the $64-P3 Pumping Plant.

Mr. Lewis stated December deliveries of 937 acre—feet'were
48% or 854 acre-feet below the 10-year historical average., Mr.
Lewis then stated that year-to-date deliveries of 140,%01 acre-
feet are €% or 7,59% acre-feet above the 10-year historical
average. Mr. Lewis also stated that the Tejon Wellfield was
utilized in December to meet irrigation demand at the south canal
with 527 acre-feet pumped. Mr. Lewis then stated that 3,103
acre-feet was spread during the month consisting of 465 acre-
feet, 236 acre-feet, 2,400 acre~feet, and 2 acre-feet at N1
Ponds, North Canal Spreading Works, Sycamore Spreading Works, and
the Tejon Basin respectively. Mr. Lewis further stated that the
District’s total water supply for the 2002 Water Year is 178,022
acre-feet with an estimated cost of 58,151,088, There was a
brief discussion. Mr. Lewis then stated that the 2003 Water Year
is peginning to look dry, as the water co;tent of‘tha snow pack
in the S8an Joaguin Basin has dropped below average for this *ime
of year.

Mr. Collup briefly reviewed the status of various agreements
still in progress for the AE/MWD Water Management Program as well
as comprehensive water quality modeling/monitoring program the
District is administering, and then stated that We are currently
delivering tc MWD a portion of their stored groundwater. Me.
Collup continued by stating that we anticipate being able to
deliver approximately 6,000 acre-feet in both January and
February 2003, depending on water users demand in the south
canal. The costs associated with the proegram were also
discussed.

Mr. Collup stated that as discussed at the December Board of
Directoers’ meeti;g, the District has signed a one-year agreement

with Improvement District #4, and Kern Tulare/Rag Gulch Water
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District.

Mr. Collup then presented %o the Board bids for repaving
District facilities at headquarters and at the Forrest Frick
Pumping Plant: Granite

Kern Asphalt Construétion Griffith

Headquarters $45,849.00 $39,08%4.00 572,111.00
FFPP $61,505.00 $51,664.00 $78,793.00
Total $107,354.00  $90,758,00 $151,904.00

After a long discussion, Director Valpredo metioned, seconded by
Director Giumazrra, and carried by a majority vote with Birector
Fry wvoting no, to accept the bid of $90,758.00 from. Granite
Construction, Inc. to repave headquarters and the Forrest Frick
Pumping Plant.

Mr. ©Nixon then informed the Board that KV Farms is
interested in selling their 91 acre grape vineyard adjacent to
the District’s Sycamore Spreading Works. Mr. Nixon stated that
there is a current long-term water service contract on 19 acres
of the property. After a long discussiony the Board authorized

staff to make an offer, but not to exceed 52,000 per acre.

RESQLUTION NC.03-03, DETERMINATION THAT NO ELECTION BE HELD ON
MARCH 4, 20063, ¥FOR DIVISIONS 2:4£6£au AND 9: AND REQUESTING
APPOIN?MENT OF DIRECTORS THEREFORE

Mz. Nixon presented a form of resolution whereupen Director
Fanuechi motioned, seconded by Director Fry, and unanimeously
carried that Resolution 03-03, DETERMINATION THAT NO ELECTION RE
HELD ON MARCH 4, 2003, FOR DIVISIONS 2, 4, 6, 8, AND 9; AND
REQUESTING APPOINTMENT OF DIRECTORS THEREFORE, be adopted. A
copy ©f Resolution-'No. 03-03 is on file in the Resolution book

and is hereby made apart of these minutes.

DISCUSSION AND POSSIBLE APPROVAL OF FINAL 2003 WATER YFAR BUDGET

Mr. Collup reviewed with the Board the procedures for the
preparation of the budget, and then reviewed the 2003 Budget and

Water Charges, stating that projected total ecash inflow is
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$15,418,000, and teotal cash outflow is sstimated at $17,555,000
with 32,137,000 of reserves being utilized. .Mr. Cellup further
stated that the 2003 Water Year Budget reflects an increage in
the District’s average “Water Use” Charges of approximately 18%,
and a 2% increase in “Standby” Charges. Mr. Collup then stated
that the budget also includes increasing the General
Administrative and General Service Charges from $10.00 per acre
to 523.00 per acre. After a long discussion regarding the cost
of groundwater pumping, tiered pricing, District banking
programs, and District «reserves, Director Moore motioned,
seconded by Director Fry, and unanimously carried to approve the

2003 Water Year Budget,

RESOLUTION NO. 03-04, FIXING SURFACE WATER SERVICE AREA STANDRY
AND WATER USE CHARGES FOR THE 2003 WATER YEAR; CONSISTING OF A
“"STANDBY CHARGE" AND A “WATER USE CHARGE”

Mr. Nixon presented a form of resolution whereupon Director
Moore motioned, seconded by Director Fry, and unanimousiy carried
that Resoclution Wo. 03-04, FIXING SURFACE WATER SERVICE AREA
STANDBY AND WATER USE CHARGE FOR THE 5003 WATER YEAR; AND
ORDERING THAT SAID CHARGES BE COLLECTED UNDER THE TERMS AND
CONDITIONS AS SET FORTH IN THE WATER USER CONTRACTS, WITH THE
DISTRICT’S WATER USERS AND CONTRACTORS; AND THE DISTRICT’S RULES
AND  REGULATIONS FOR THE DISTRIBUTION OF WATER, AND THAT
DELINQUENT CHARGES AND PENALTIES SHALL CONSTITUTE A LIEN UPON THE
AFFECTED REAL PROPERTY AS SET FORTH IN THE SAME; be adopted. A
copy of Resolution No. 03-04 is on file in the Resclution book
and is hereby made apart of these minutes.

REVIEW AND POSSIBLE APPROVAL OF 2003 MEMBERSHIP DUES TO THE WATER
EDUCATION FOUNDATION IN THE AMOUNT OF $338 '

Mr. WNixon presented the Water Education Foundation 2003
Memberships Dues in the amount of $338. After a brief

discussion, Directer Giumarra moticned, seconded by Director
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Fanucchi, and unanimously carried to approve the Water Education

Foundation 2003 Membership Dues in the amount $338.

REVIEW AND POSSIBLE APPROVAL OF 2003 MEMBERSEIP? DUES FOR THE
AGRICULTURAL ENERGY CONSUMERS ASSOCIATION IN THE AMOUNT OF $5,000

Mr. Nixzon presented the Agricultural Enexrgy Consumers
Association 2003 Memberships Dues in the amount ¢f $5,000. After
& brief discussion, Director Giumarra motioned, seconded by
Director Fanucchi, and unanimously carried to approve the
Agricultural Energy Consumers Association 2003 Membership Dues in

the amount $5,000.

REVIEW AND POSSIELE APPROVAL OF 2003 MEMBERSHIP DUES FOR 'THE
CENTRAL VALLEY PROJECT WATER ASSOCIATION IN THE AMOUNT OF $27,8952

Mr. Nixon presented the Central Valley Project Water
Association 2003 Memberships Dues in the amount of 527,892,
After a brief discussion, Director Giumarra motioned, seconded by
Director Fanucchi, and unanimously carried to approve the Central
Valley Project Water Association 2003 Membership Dues in the

amount of $27,892.

CORRESPONDENCE

There was no additional correspondence.

MATTERS OF DISTRICT COUNSEL

Legal Counsel Conant advised the Board that he would like to

discuss existing litigation, anticipated litigation, and real

property transaction, namely: Westlands vs. Patterson, NRDC vs.

Rodgers, Delta Mendota Canal Authority vs. _USBR, County

Sanitation District #2 of IL.A. County va.iCounty of Kern, Guzman

& Calderon wvs. Arvin-Edison Water Btorage District, Tejon Creek
Water Rights Filing, PG&E Bankruptey/FERC Piling, Westlands Water
Bistrict’s August 3, 2000, application to the State Water
Resources Control Board to appropriate San Joaquin River water,
which anticipated litigation may arise and personnel issues.

Based on advise from Legal Counsel, discussing such matters in
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cpen session would cause prejudice to the District; therefore,
the Board adjourned into closed session in accordance with
Government Code §54956.5, €54956.8 and §54957.6 at 2:40 p.m., and
reconvened into regular session at 3:20 p.m.

OTHER ITEMS TO BE DISCUSSED PURSUBNT TO GOVERNMENT CODE SECTION

£54954.2 (RELATING TO ITEMS NOT APPEARING ON THE POSTED AGENDA) ;
AND ADJOURNMENT

President Howard Frick then asked if there were any further
matters that needed to be brought before the Board of Directors;
and there being none, Director Moore motioned to adjourn the
meeting, seconded by Director Fry, and by unanimous wvote the

meeting was declared adjourned at 3:25 p.m.

Respectfully submitted,

@Vﬁ?&/@

David A. Ni¥on,

Assistant Manager/A531 nt Secretary-
Treasurer

{District Seal)
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ATTENDANCE SHEET

ARVIN-EDISON BOARD OF DIRECTORS’ MEETING
DATE: January 14, 2003
12:00 P.M, ARRIVED  DEPARTED
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Spring of 2002 Groundwater Maps to be included
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APPENDIX G



May 8, 2000

Mr. Steve Collup, Engineer-Manager
Arvin-EBdison Water Storage District
20401 Bear Mountain Blvd.

Arvin, CA 93203

Re: Groundwater Quality Evaluation
Dear Steve:

Following is a draft report on my review and evaluation of the
long-term monitoring of well water quality in the District. 1In
reviewing the records, I decided that it was useful to combine the
Digtrict North Canal wells with private irrigation wells for this
evaluation. The parameters discussed are electrical conductivity,
boron, and nitrate, in this order. Under each parameter the
discussion is as follows:

1. Private irrigation and North Canal wells.

2. Sycamore Spreading Works wells.

3. Tejon Spreading Works wells.

We first made a tabulation of the dateg of when samples were
collected from each well. Because of the wvariability of the

sampling results, wells with more sampling rounds were favored over

wells with less rounds. I thug gelected wells with the most




2
sampling rounds for evaluation. Values for the three parameters
were tabulated for each of the sgelected wells, and these are
provided in Attachment A. Hydrographs were then prepared for these
parameters for each of the selected wells. Hydrographs enable one
to carefully examine changes in concentration over the period of
record. One then attempts to relate the observed trends to the
moet likely causative factors.

Problems with some of the sampling results and data gaps are
discussed in a subsequent section of this report. The relatively
large variability in some of the sampling results makes
determination of time trends difficult in some cases. Lastly,
recommendations are provided for modifying the existing program, so
that long term trends in well water quality can be more readily
determined.

Backgxround

In Summer 1966, prior to importation of canal water to the
District, I sampled over 600 private irrigation wells in the
District for irrigation suitability analyses. In addition, each
District well was normally sampled near the end of the pump test
following the initial development. Prior to importation of canal

mrater to the District, water levels were declining an average of
about seven feet per year. District records indicate that an

average of 156,100 acre-feet per year of canal water have been




3
imported since 1966. Of this, 114,300 acre-feet per year have been
water of low salinity, primarily from the Friant-Kern Canal. The
remainder of the imported water has been from the Cross Valley
Canal (normally California Aqueduct water) of somewhat higher
salinity. Water-level hydrographs indicate that importation of
this water has nearly stabilized groundwater levels in the
District. An average of 45,400 acre-feet per year of imported
water has been recharged at the Sycamore and Tejon Spreading Works.
An average of 22,500 acre-feet of water has been pumped from
District wells. Years of heavy District well pumping were 1872,
1976-77, 1987-%2, and 1994. A water-level hydrograph for
Obgervation Well A, located just north of the Sycamore Spreading
Works, shows at least four periods of overall water-level decline
or rise. Significant water-level rises followed the cessation of
heavy pumping during the last two major droughts.

Bookman-Edmonsgton Engineering, Inc. (1974) evaluated the chem-
ical quality of existing and potential water supplies available to
the District. As part of that evaluation, salt accumulation in the
groundwater under pre-project conditions (prior to 1966) and as of
1974 were evaluated. First, a water budget was developed. The
largest item of water input was groundwater inflow into the
Disgtrict. The sole item of water output was consumptive use

(primarily evapotranspiration). A groundwater overdraft of about




4
183,000 acre-feet per year was indicated for the pre-project
conditions. Salt input from the most important sources was esti-
mated. The salt input under pre-project conditions from these
sources was estimated to be about 85,000 tons per year. As of
1974, the annual salt input was estimated to be about 124,000 tons
per vyear. Most of the increase was due to increased gypsum
applications associated with use of Friant-Kern Canal water, and
salt in this water. There was essentially no salt output, as the
Digtrict is considered a closed hydrologic basin.

One ton of salt dissoclved in an acre-feet of distilled water
would result in a total dissclved solides (TDS) concentration of
about 735 mg/l. Bookman-Edmonston Engineering, Inc. (1974)
estimated the size of the mixing zone within the groundwater
beneath the District to be about 20 million acre-feet as of 1974.
This zone essentially comprises the depth interval tapped by
irrigation wells. They projected that the continued use of Friant-
Rern Canal water would result in an average increase in TDS
concentration in the groundwater of about 4 mg/l per year.

Experience indicates that in groundwater basins that are
solely dependent on groundwater for irrigation, the groundwater
galinity eventually increases due to concentration of salts in the
deep percolation by evapotranspiration. That is, while mogt of the

applied water is consumed, most of the salt remains in the deep
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percolation. At an irrigation efficiency of two-thirds, for
example, the salt concentration in the deep percolation would be
increased three-fold compared to that in the applied water.
However, when the depth to water is several hundred feet or more,
it may take decades for this deep percolation to reach the water
table. In basins that are not closed and where significant amounts
of surface water are used for irrigation, much less increase in
groundwater salinity is expected. An example would be for the
Fresno Irrigation District. In this case, groundwater outflow
removes large amounts of salt, and canal seepage contributes large
amounts of recharge that is low in salinity (i.e. 30 to 50 mg/l
TD8). Lastly, some of the major constituents in irrigation water,
such as calcium and bicarbonate, can precipitate in the topsoil
between irrigation events. Some of the precipitated salt may not
be re-introduced into the deep percolation during subsequent
irrigation events. Because of this, salt buildup in groundwater is
more accelerated for certain water types, such as sodium chloride.
This type of water is common in the Salt River Valley of Arizona,
but is relatively unusual in the District. Groundwater in most of

the District ia of the bicarbonate type.




Blectrical Conductivity

Private Irrigation Wells and
North Canal Wellsg

The wells selected for evaluation are as follows:
AEN-1, 2 and 5.
T305/R29E-3K1, 7L2, 15L3
T30S/R30E-601
T31S/R29E-16C1 & 36Gl
T31S/R30E-17E1
T32S/R28E-33R1
T328/R29E-4R1 & 28C2
T11N/R18W-18N1
T11IN/R19W-7R1 & 22E1
T12N/R20W-33P2
Once the hydrographs were prepared, significant fluctuations
in electrical conductivity became apparent in a number of cases.
Thus boundary lines for both maximum and minimum values were added
to help visualize long-term trends. Examples of the electrical
conductivity hydrographs are shown in Figure 1. Ten of the
selected wells showed increasing electrical conductivities for a
gignificant part of the record. For most of these wells, long-term
electrical conductivity increases ranged from 3 to 15 micromhos per

centimeter at 25°C, and averaged 7 micromhos per year. The
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increase of 7 micromhog per year equals an average TDS increase of
about 5 mg/l per year. This value is close to that projected by
Bookman-Edmonston Engineering, Inc. in their 1974 report.
Electrical conductivity increases for two wells (T328/R28E-33R, and
T1IN/R19W-7R1) ranged from 34 to 53 micromhos per year. These are
considered unusual cases, and probably are indicative of some type
of localized groundwater contamination and/or a well conduit.

Three of the selected wells showed relative constant
electrical conductivities for the period of record. Seven wells
showed overall decreagses in electrical conductivity for a
congiderable part of the record. These decreases ranged from 4 to
14 micromhos per year, and averaged 5 micromhos per year. These
wells were generally located in one of the following areas.

1. Near the Spreading Works.

2. Near the Eastside canal, along the western edge of the

District.

3. Near Caliente Creek.

In considering all of the private and North Canal wells that
were evaluated, the overall trend is an average electrical
conductivity increase of only about 2 micromhos per year, or
slightly more than 1 mg/l of TDS per year. This lower than
projected increase is due to the following:

1. Local recharge of low galinity water, both in the vicinity




of the spreading works and elsewhere.

2. Layering of the deposits and the large perforated
intervals and relatively great depths of many of the
gsampled wells. This minimizes the apparent salt buildup,
which is expected to be greater in the shallow groundwater
(i.e. within several hundred feet of the water level).

3. Possible precipitation of some salt in the topsoil.

Sycamore Spreading Works Wells

The following wells were selected for evaluation:
AE-4, 5, 6, 10, 13, 16, 22, 31, and 34.
Figure 2 shows examples of electrical conductivity hydrographs for
wells in the spreading works. Seven of the wells showed long-term
electrical conductivity increases ranging from 3 to 12 micromhos
per year, and averaging 6 micromhos per year. However, during
drought periods and heavy pumping of District wells, electrical
conductivity increases ranged from 10 to 23 micromhos per year.
Five of the wells showed decreasing electrical conductivities for
the periods of record, which generally ended prior to 1987. During
periods of prolonged recharge, decreases in electrical conductivity
ranged from 7 to 20 micromhos per year. This is attributed to the
influence of recharge of the low salinity water. Six wells showed

an overall constancy in electrical conductivity during at least
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eight years of record. In summary, electrical conductivities of
water from these Digtrict wells decreased significantly during and
following prolonged recharge cycles, and then increased at a
similar rate during prolonged extraction cycles.

The extent of mixing of water recharged in the spreading works
with native groundwater was evaluated. For the evaluated District
wells, the lowest electrical conductivities (in the range of 140 to
200 micromhos) usually occurred in the mid-1970's, late 1970's,
and early 1980's, associated with prolonged recharge cycles.
Because the electrical conductivity of Friant-Kern water averages
about 50 micromhos, and the average electrical conductivity of
water from these wells was initially about 370 micromhos (prior to
recharge), this indicates that about two-thirds of the water pumped
from the Sycamore wells was recharged water and the remainder was
native groundwater. The highest electrical conductivities were
generally in 1992-94, at the end of the longest extraction cycle,
and averaged about 320 micromhos. This indicates that at the end
of the longest extraction cycle, about 15 percent of the water
pumped from these wells was from water recharged in the spreading
works. These results thus show the extent of mixing of the

recharged water with native groundwater in the vicinity.
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Tejon Spreading Works Wells

The following wells were selected for evaluation:

AE-72, 74, 75, 77, 79, 84, 89, and S1.
Electrical conductivities for almost all of these wells decreased
due to recharge in the late 19608 and early 1970s. Thereafter,
electrical conductivities remained relatively stable in water from
five wells, and increased in water from three wells (examples shown
in Figure 2). The increases ranged from 5 to 13 micromhos and
averaged 8 micromhos per year. These increases are about the same

as for many private wells in the District.

Summary of Electrical Conductivity Changes

In much of the District, electrical conductivity of water
pumped from irrigation wells has increased an average of several
micromhos per vear. This is only about one-third the rate of what
has been predicted on the basis of salt input and output. The most
likely reasons are:

1. Recharge of low salinity water in the spreading works and

elsewhere, such as Caliente Creek.

2. The relatively great depths and large perforated intervals

of many irrigation wells, which dilute or mask the salt

buildup that occurs in the shallow groundwater.
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3. Precipitation of some salt in the topsoil and possibly
vadose zone.

Recharge of low salinity water in the two spreading works and from

other sources, such ag Caliente Creek streamflow, has acted to

stabilize or decrease electrical conductivities in well water in

parts of the District.

Nitrate

Private and North Canal Wells

Figure 3 provides some examples of nitrate hydrographs.
Nitrate hydrographs for the evaluated wells were almﬁst evenly
divided between ones showing increases, decreases, and a long-term
constancy. Records for five wells showed increasing nitrate
concentrations. Hach of these wells had nitrate concentrations
exceeding the maximum contaminant level (MCL) of 45 mg/l for at
least part of the record. Two of these wells (T328/R28E~33R1 and
T11N/R19W-7R) had very high nitrate concentrations (exceeding 100
mg/l), and these wells also had large increases in electrical
conductivity over the same time period. The nitrate increases in
most of these welle had already occurred by about 1980.

Records for six wells, including AEN-1, showed decreases in
nitrate concentrations. Records for six wellg, including AEN-2,

showed no long-term change in nitrate concentrations.
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The overall trend in these wells was for relatively constant

or decreasing nitrate concentrations. However, in several
localized cases, there were gignificant increases in nitrate
concentrations between the late 1960's and about 1980. These wells

also generally had nitrate concentrations above the MCL.

Syvcamore Wells

Records for five wells indicate long-term constant nitrate
concentrations, and records £for four wells show a long-term
decrease in nitrate concentration. None of the selected wells had
high nitrate concentrations, and most were less than 10 mg/l
(compared to the MCL of 45 mg/l) in the 1990's. These trends are
as expected, as the recharged water is very low in nitrate
concentration. Also, nitrate concentrations in groundwater in this

part of the District were relatively low prior to importation of

canal water.

Tejon Wells

Most of the selected wells showed slight long-term decreases
in nitrate concentrations, and the remaining showed Ilong-term
gtable nitrate concentrations. As for the Sycamore wells, pre-
project nitrate concentrations were relatively low, and recharge of

low nitrate groundwater hag resulted in even lower concentrations.
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Boron

Private and North Canal Wells

Examples of boron hydrographs are shown in Figure 4. The
overall trend is predominantly a constancy of boron concentrations.
In a number of cases, the 1966 sampling results don’t appear to be
representative of later concentrations. Boron concentrations in
water from some of these wells increased during drought periods,

but then returned to pre-exisgting levels.

Sycamore Wells

Records indicate relatively constant boron concentrations for
the period of record for the District wells. However, boron
concentrations tended to increasge during extraction cycles. This
is particularly noticeable for the northernmost District wells.
For AK-31, boron concentration normally ranged from about 0.1 to
0.4 mg/1l, but during the recent drought increased to the range of
0.4 to 1.7 mg/l. The increases in boron concentrations in water
from the northernmost wells are indicated to be from the southerly

migration of the high boron groundwater present north of the

Sycamore Spreading Works.

Tejon Wells

Records indicate relatively constant boron concentrations for
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the period of record for the selected wells. Boron concentrations
are relatively low in groundwater in this area, normally about 0.1
to 0.2 mg/l or less. There has been a slight increase in boron
concentrations during extraction cycles, but these are indicated to

be minor.

Data Gaps and Problems

There are several primary problems with the sampling program.
First, some of the sampled private wells have apparently been
replaced by new deep wells, and careful records as to when this
happened aren’t available. The depth and perforated well interval
normally have a major influence on the guality of water pumped from
a well. Second, some of the water samples were collected from
domestic storage tanks that are associated with some irrigation
wells. In some cases these tanks were also connected to another
water source, such as canal water. Third, the duration of pumping
prior to water sample collection is very important in terms of the
quality of water pumped from a well. For large capacity wells that
have been idle, sampling results prior to at least several days of
pumping are normally of limited wvalue. It appears that pumping
durations prior to sample collection were too short in some cases,
and overall have not been documented. More consistent sampling

results could be obtained by collecting water samples only after
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prolonged pumping.

Recommendations

Following are recommendations for modifications to the
program, to provide results that would be more representative of
long-term trends.

1. For District wells, sample only when in routine use.
Collect a sample after about one week of pumping for determination
of electrical conductivity. Collect a sample about one week before
shutdown for determination of electrical conductivity. Boron would
be determined on the second group of samples for Sycamore wells
north of Bear Mountain Boulevard, North Canal wells, and DiGiorgio
wells. An irrigation water suitability analysis would be obtained
about every five yvears from selected District wells (about one-
third) .

2. For private wells, sample only when in use during heavy
pumping. Before sampling, contact well owner to insure that well
has been pumping at least several day prior to sampling.
Concentrate on wells with long-term hydrographs. Sample only out
of discharge line when pumping, as opposed to pressure tank or
elsewhere. Select about 100 wells for electrical conductivity
measurements to be made every five years. The District should

purchase and maintain a suitable electrical conductivity meter.
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3, Consider installation of some cluster monitor wells around

the north part of Sycamore wells and near DiGiorgio wells for

routine monitoring, as is done for the Kern Fan and Semitropic WSD
water banking projects.

Please call me if you have any questions.

Sincerely yours,

Kenneth P. Schmidt

KDs/sll




ATTACHMENT A

TABULATIONS FOR RESULTS OF ANALYSES
FOR SELECTED PARAMETERS
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Date

08/11/72
08/14/73
07/04/75
08/31/76
07/27/77
08/15/78
08/10/79
08/14/81
08/20/82
07/01/83
08/04/92
07/15/93
08/08/94
08/22/95
08/05/96
08/20/97
07/22/8%

SELECTED INORGANIC CHEMICAL CONSTITUENTS

FOR NORTH CANAL WELL AEN-1

Electrical Total

Conductivity Pissolved Boron
(micromhos/cm @ 25°C) Solids {(mg/l) (mg/1)
930 391 0.10
410 256 0.12
430 283 0.15
500 298 0.15
600 377 0.14
440 275 0.22
410 284 0.15
500 437 0.12
500 405 0.10
480 420 0.17
810 480 0.17
560 456 0.17
750 473 0.30

- 330 0.15

- 320 0.16

- 350 0.15

- 350 <0.1

Nitrate

(mg/1)

33

15
39
<l
<0.5

<0.4
<0.4




08/04/72
08/15/73
08/08/74
09/16/75
08/31/76
07/27/77
08/15/78
08/08/79
07/18/80
08/14/81
08/04/92
07/15/93
08/08/94
11/13/95
08/05/96
08/20/97
07/08/98
07/22/99

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity

FOR NORTH CANAL WELL AEN-2

Total
Disseclved

(micromhos/cm @ 25°C) Solids (mg/l)

970
400
370
400
480
760
440
460
51¢
670
1,050
460
950

434
223
206
219
264
491
273
315
295
526
659
341
623
300
540
370
270
320

Boron

(mg/1)

0.21
0.31
0.35
0.27
0.17
0.14
0.42
0.38
0.36
0.21
0.19
0.36
0.30
0.34
0.26
0.31
0.34
<0.1

Nitrate

{mg/1)

56

N

105
87
38

i5
<1




05/27/172
08/17/73
08/16/74
05/09/75
08/31/76
07/27/77
08/16/78
08/15/79
07/18/80
08/14/81
09/20/82
09/14/84
08/13/85
08/04/92
07/15/93
08/08/94
08/22/95
08/05/96
08/07/97
07/22/99

SELECTED INORGANIC CHEMICAL CONSTIUENTS

Electrical
Conductivity

FOR NORTH CANAL WELL AEN-5

Total
Diasclved

(micromhos/cm @ 25°C) Solids {(mg/l)

474
499
421
470
421
428
457
542
559
675
624
593
617
608
762
487
620
630
650
560

Boron Nitrate
(mg/1) (mg/1)
0.25 32
0.16 48
0.16 61
0.13 53
0.06 57
0.25 35
0.22 5
0.28 59
0.02 58
0.17 55
0.20 50
0.20 38
0.26 55
0.27 104
0.30 132
0.39% 43
0.25 99
0.25 86
0.24 84
0.13 74




SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR WELL T30S8/R29E-3K1

Electrical Total
Conductivity Pissolved Boron Nitrate

Date {micromhos/cm @ 25°C) Solids (mg/1) (mg/1) {mg/1)

0S/R04/66 628 572 0.20 6
07/12/71 1,050 584 0.17 68
05/17/72 1,080 671 0.15 108
06/28/73 1,040 644 0.19 109
06/17/74 990 615 0.13 114
07/03/75 1,030 632 0.15 126
06/11/76 800 514 <0.01 86
06/24/77 1,130 723 0.16 133
07/12/78 890 590 0.10 81
07/08/80 1,120 701 0.28 118
07/28/81 1,110 820 0.17 84
08/03/82 1,040 641 0.16 74
06/07/83 800 658 06.26 44
07/25/84 860 628 0.27 46
06/24/85 660 540 0.18 8
08/05/87 620 555 0.21 <1.0
06/13/88 610 550 0.21 <1.0
08/14/89 640 572 0.23 <1.0
08/09/94 610 335 0.3

Most samples were taken from domestic tap. Samples after 1985 do
not appear to be for same water as previously.




SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR WELL T30S/R29E-7L2

Electrical Total
Conductivity Dissolved Boron Nitrate
Date (micromhos/cm @ 25°C) Solids (mg/l) {mg/1) {(mg/1)
05/05/66 1,388 1,015 <0,.1 45
08/31/71 1,111 808 0.13 31
06/06/72 1,520 981 0.17 39
06/28/73 1,800 1,086 0.21 35
07/31/74 1,610 977 0.09 35
07/08/75 1,780 1,072 ¢6.10 32
08/22/77 1,160 739 0.17 20
07/12/78 1,400 818 0.07 25
07/05/79 980 706 0.07 20
07/08/80 1,410 863 0.12 27
08/10/81 1,260 916 0.09 24
08/03/82 1,030 622 0.10 16
06/27/83 890 667 ¢.15 13
07/29/84 1,660 1,081 0.17 30
06/24/85 1,180 815 0.20 21
07/18/86 860 676 0.17 13
08/05/87 1,070 744 0.17 16
06/13/88 800 626 0.18 i2
08/14/89 820 590 0.19 10
11/08/90 600 432 0.17 2
08/10/92 700 408 0.16 6

Most samples were taken from a domestic tap.



07/17/66
07/12/71
04/25/72
07/11/73
06/18/74
07/03/75
06/24/77
07/18/78
06/28/79
07/17/80
08/03/81
08/12/85
07/21/93
08/21/97

SELECTED INORGANIC CHEMICAL CONSTITUENTS

FOR WELL T31S/R29E-36G1l

Electrical
Conductivity

(micromhos/cm @ 25°C) Solids (mg/l)

445
540
370
650
580
440
380
440
390
450
480
450
500
400

Total
Digaolved

246
267
307
391
363
261
220
262
247
266
285
301
354
260

Boron

(mag/1)

<0.1
.17
0.31
0.29
0.33
0.15
0.20
«<0.01
0.13
¢.14
.12
.15
.21
.16

Lon 0 o T v B

Nitrate

{ma/1)

12
15
22

12
41
11

11
11
18
12




Date

06/23/66
09/08/71
04/26/72
07/12/73
06/17/74
07/08/75
08/19/76
06/24/77
07/19/78
06/27/79
07/09/80
07/28/81
08/04/82
06/27/83
08/01/84
06/25/85
07/22/86
08/10/87
07/25/88
08/14/89

SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR WELL T30S/R30-6J1

Electrical
Conductivity

Total
Dissolved
Solids (mg/l)

{micromhosg/cm @ 25°C)

1,225
1,000
1,120
1,210
1,180
1,140
1,200
1,110
1,530
1,730
1,110
1,130
1,560
1,060
1,180
1,150
1,110
1,180
1,110
1,120

852
836
1,025
822
793
768
870
767
759
764
782
847
872
760
817
820
819
896
811
835

Boron

(ma/1)

0.80
1.8

0.66
0.62
0.49
0.63
0.43
0.48
0.18
0.59
0.40
0.61
0.52
6.90
0.92
0.87
0.88
0.80
0.79
0.38

Nitrate

{(mg/1)

18
13
18
15
20
15
11
15
14
23
15
14
12
15
30
13
12
12
iz
12




SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR WELL T31S/R30E-17El

Electrical Total
Conductivity Dissolved Boron Nitrate

Date {micromhog/cm @ 25°C) Solidg {(mg/l) {me/1) {(mg/1}

05/19/66 533 412 1.80 8
07/12/71 580 313 0.98 9
04/28/72 470 367 1.13 9
07/16/73 550 355 0.51 40
06/18/74 4790 299 1.12 7
07/17/75 420 252 0.74 2
06/23/76 420 253 0.73 6
07/21/77 370 217 1.0 4
07/13/78 450 240 0.94 <1
06/28/79 410 252 1.1 1
07/08/80 470 253 0.88 2
07/29/81 480 326 1.1 3
08/03/82 470 322 0.86 3
08/08/94 550 339 2.99 <1
10/25/95 600 360 2.9 <1




Date

06/07/66
06/01/71
05/04/72
07/09/73
06/19/74
07/03/75
06/24/76
07/21/77
07/13/78
06/28/79
07/10/80
08/03/84
08/06/87
07/28/88
08/10/94

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity

{(micromhos/cm @ 25°C)

FOR WELL T32S/R28E-33R1

Total
Disgsolved
Solids (mg/1)

628
1,300
790
1,300
860
720
650
710
1,400
1,390
1,750
2,100
2,200
2,240
1,080

502
761
547
872
572
438
437
465
993
1,219
1,302
1,638
1,689
1,683
700

Boron Nitrate
{mg/1) (ng/1)
0.15 51
0.36 150
0.44 72
0.24 154
0.23 179
0.21 55
0.30 39
0.20 59
0.10 199
0.07 224
0.18 292
0.41 319
0.41 252
0.41 283
0.33 67




SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR WELL T32S/R29E-4R1

Electrical Total
Conductivity Digsolved Boron Nitrate
Date {micromhog/cm @ 25°C) Solids (mg/1) (mg/1) (mg/1)

05/23/66 681 456 0.25 6
07/12/71 580 291 0.17 1
04/25/72 640 483 0.33 5
06/28/73 750 473 0.33 6
06/24/74 630 375 0.33 4
07/03/75 800 465 0.23 6
07/21/77 610 349 0.17 4
07/13/78 590 338 0.10 5
06/28/79 500 324 0.17 4
07/09/80 630 345 0.17 4
07/29/81 700 472 0.17 4
08/31/82 560 400 0.18 6
06/29/83 650 469 0.25 5
07/30/84 550 372 0.22 14
08/14/85 540 383 0.26 5
07/24/86 510 369 0.19 4
08/06/87 510 374 0.18 5
08/29/88 500 366 0.19 4
08/25/89 600 432 0.22 6
08/14/92 600 322 0.23 4
08/09/9%4 540 361 0.28 2
08/01/96 470 310 0.18 4

7

07/14/98 640 370 0.21




07/09/75
07/22/77
07/13/78
06/28/79
07/09/80
07/29/81
07/30/84
06/25/85
08/06/87
06/13/88
08/14/92
08/09/94
07/14/98

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity
(micromhos/cm @ 25°C)

580
560
570
490
570
610
530
580
560
550
440
530
520

FOR WELL T32S/R29E-28C2

Total
Digsolved

Solids (mg/1)

336
319
344
338
487
457
457
463
433
249
308
300

Boron Nitrate
{mg/1) (mg/1)
0.11 28
0.20 22
0.10 51
0.13 19
0.15 18
0.14 23
0.22 44
0.20 23
0.18 22
0.19 19
0.16 26
0.24 11
0.17 20




06/16/66
07/01/71
05/05/72
07/11/73
06/19/74
07/07/75
07/22/77
07/13/78
07/31/78
07/05/79
07/10/80
07/29/81
08/05/82
08/03/83
07/23/86
08/24/87
06/29/88

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity
(micromhos/cm @ 25°C)

570
660
540
620
580
570
570
560
490
510
620
630
640
560
590
580
610

FOR WELL T1IN/R18W-18N1

Total
Disgolved

Solids (mg/l) {mg/1)

442
331
374
367
348
343
347
349
315
355
364
514
488
466
458
463
445

Boron Nitrate
{(mg/1)
0.70 8
0.08 27
0.34 23
0.24 22
0.29 34
0.17 43
0.15 31
0.12 34
0.20 36
0.17 22
0.17 36
0.17 3s
0.18 45
0.23 42
0.23 25
0.22 22
0.2¢ 22




SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR WELL T11N/19W-7R1

Electrical Total
Conductivity Digsolved Boron Nitrate

Date (micromhos/em @ 25°C) Solids (mg/1) (mg/1) (mg/1)

06/15/66 463 382 0.75 8
07/02/71 550 417 0.29 23
05/10/72 560 369 0.23 32
07/09/73 840 547 0.22 21
06/24/74 800 512 0.25 85
07/03/75 600 367 0.23 35
07/21/77 640 423 0.22 51
07/27/78 1,070 778 0.18 160
07/02/79 1,010 807 <Q.1 164
07/21/80 1,200 808 <0.1 166
08/27/81 1,200 915 0.22 172
08/04/82 1,170 883 0.18 1568
07/12/83 1,130 840 0.26 159
08/08/84 1,270 884 0.27 177

Samples after July 1977 appear to be for different water than
previously. Most samples after July 1997 are from a domestic tap.



Date

06/ /66
06/30/71
05/11/72
07/09/73
06/17/74
07/07/75
07/21/77
07/19/78
07/12/79
07/10/80
07/29/81
08/04/82
08/14/92
08/09/94
08/01/96

SELECTED INORGANIC CHEMICAL CONSTITUENTS

FOR WELL T11N/R19W-22El

Electrical
Conductivity

{micromhos/cm @ 25°C) Solids (mg/1)

500
580
500
490
510
490
500
500
460
550
720
560
380
760

Total
Dissolved

393
289
318
298
294
274
291
316
317
315
455
424
203
512
360

Boron

(mg/1)}

0.60
0.17
0.12
0.28
0.21
0.21
0.22
0.62
.17
0.20
0.14
0.20
0.24
0.32
0.25

Nitrate

(mg/1)
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Date

06/08/66
- 06/01/71
05/15/72
07/23/73
06/07/74
07/07/75
07/29/77
07/13/78
06/28/79
08/22/81
08/31/82
07/06/83
05/03/84

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity
{micromhos/cm @ 25°C) Seolids (mg/l)

FOR WELL T12N/20W-33P2

Total
Dissolved

1,021
1,300
1,130
1,300
1,390
1,380
1,200
1,430
1,110
1,320
1,210
1,240
1,350

759
785
832
850
925
08
853
8972
955
1,048
924
1,020
989

Boron Nitrate
{mg/1) (mg/1)
0.55 14
0.63 45
0.63 26
0.61 27
0.54 39
0.69 33
0.63 27
0.45 31
0.50 29
0.61 27
0.50 22
0.71 22
0.81 23




SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR WELL T31S/R2SE-16C1

Electrical Total

Conductivity Dissclved Boron
Date (micromhos/cm @ 25°C) Solide (mg/l} (mg/1)
05/16/66 817 562 <0.,1
06/29/71 790 382 0.20
04/20/72 710 506 0.17
07/09/73 740 471 0.22
06/14/74 730 451 0.21
06/26/75 740 437 0.09
07/03/75 740 439 0.19
06/29/77 770 440 0.18
07/14/78 800 486 0.10
07/16/79 720 527 0.07
07/08/80 830 5058 0.15
07/29/81 870 664 0.17
06/24/85 660 496 0.28
08/14/87 710 551 0.28
07/25/88 700 542 0.27
08/28/85 650 527 0.29
07/18/90 720 514 0.28

08/13/92 980 342 0.32

Nitrate

{(mg/1)

51
35
40
42
€3
50
53
57
60
66
63
74
28
34
35
26
29
67




06/25/67
09/09/71
06/14/72
08/16/73
08/21/74
09/10/75
08/27/76
07/26/77
08/09/78
08/02/79%
10/30/80
08/14/81
09/15/82
07/06/83
09/12/84
08/27/85
08/28/89
08/04/92
07/15/93
08/08/94
08/22/95
08/05/96

SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR SYCAMORE SW WELL AE-4

Electrical
Conductivity
(micromhos/cm @ 25°C)

333
180
270
140
120
140
130
260
100
110
130
180
210
210
210
200
160
360
290
350

Total
Dissolved

8clids (ma/l

191
95
133
83
69
67
68
160
61
59
73
119
145
138
153
148
147
200
175
194
160
140

Boron

(mg/1)

0.04
0.02
0.06
0.04
0.03
0.06
<0.1
0.15
¢.03
<0.1
0.04
0.04
0.04
0.06
0.02
<0.1
<0.1
<0.1
0.10
0.13
<0.1
<0.1

Nitrate

{(mg/1)

[
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Date

06/02/67
04/29/68
09/21/71
07/05/72
08/21/74
11/25/75
08/27/76
07/26/77
11/09/77
08/09/78
07/30/79
07/17/80
08/14/81
09/12/84
08/26/85
07/24/86
08/03/88
08/28/89
08/04/92
07/15/93
08/08/9%4

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity
{micromhosg/cm @ 25°C)

FOR SYCAMORE SW WELL AE-5

Total
Dissolved

Boron

Solids (mg/l)  (mg/1)

377
442
190
250
le60
150
140
270
2%0
130
120
150
210
210
210
190
180
192
310
350
300

257
208
115
145

97

78

74
189
155

74

71

84
134
148
135
140
1459
162
166
228
189

Nitrate
(mg/1)

0.10
0.06
0.05
0.06
0.07
<0.01
0.18
0.13
0.08
0.05
<0.01
0.12
0.01
0.06
<0.01
<0.01
<0.1
<0.1
<0.1
0.08
0.11
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SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR SYCAMORE SW WELL AE-6

Electrical Total
Conductivity Dissolved Boron Nitrate

Date (micromhog/cm @ 25°C) Solids (mg/1) (mg/1) (mg/1)

05/22/67 316 167 0.10 4
12/23/70 360 200 0.03 20
07/11/72 300 121 ¢.10 g
08/20/74 250 140 0.04 8
11/25/75 200 108 <0.01 6
08/27/76 250 156 0.14 9
07/26/77 230 132 0.10 11
11/09/77 260 134 0.08 11
08/09/78 200 112 0.06 6
07/30/79 180 110 0.01 4
07/17/80 180 95 0.12 3
08/14/81 230 156 0.07 1
09/15/82 200 154 0.04 3
07/06/83 200 158 0.06 3
09/12/83 180 134 0.12 2
08/27/85 220 156 <0.1 1
07/24/86 210 160 <0.1 2
08/09/88 230 174 <0.1 4
08/28/89 250 183 <0.1 4
08/04/92 250 140 <0.1 5




Date

07/17/67
09/16/71
06/14/72
08/29/74
11/25/75
08/27/76
07/26/77
11/08/717
08/09/78
08/02/79
07/17/80
08/14/81
09/15/82
09/12/84
08/27/85
07/24/86
08/03/88
08/28/89
08/04/92
07/15/93
08/08/94

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity
(micromhog/cm @ 25°C)

345
iso
270
120
120
130
260
280
130
130
160
200
1760
180
150
140
180
240
280
200
300

FOR SYCAMORE SW WELL AE-10

Total
Dissolved

Solids (mg/l

194
108
138

69

59

62
150
1490

74

77

86
126
125
129
112
116
148
180
152
145
157

Boron

{ma/l)

Nitrate
{(mg/1)

0.09
0.04
0.12
0.03
<0.01
0.01
0.20
0.14
0.10
0.03
0.14
0.04
0.086
0.08
0.13
<0.10
<0.10
0.10
0.10
0.33
0.17
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Date

03/14/67
09/20/71
06/14/72
08/28/74
11/25/75
08/27/76
07/26/77
08/19/78
08/03/79
07/17/80
08/14/81
09/15/82
07/06/83
09/12/84
08/28/85
08/03/88
08/29/89
08/04/92
07/15/93
08/06/94
08/19/97
07/07/98
07/23/99
07/27/99%

SELECTED INORGANIC CHEMICAIL CONSTITUENTS

Electrical
Conductivity

FOR SYCAMORE SW WELL AE-13

Total
Dissolved

(micromhos/cm @ 25°C) Solids (mg/1l)

369
220
260
160
160
150
270
170
170
150
200
160
180
180
150
180
184
350
220
350

200
130
127

85

89

76
157

95

82

85
133
156
131
136
131
153
165
186
155
isl
120
120
120
120

Boron

0.15
0.07
0.1l6
0.02
<0.01
0.14
0.25
0.10
0.06
0.12
0.01
0.04
0.08
0.06
0.13
<0.10
0.10
0.24
0.12
0.36
<0.10
<0.10
<0.10
<0.10

Nitrate

(mg/1)

12
12
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Date

02/23/67
06/27/68
09/13/71
07/05/72
08/16/73
08/28/74
09/09/75
08/27/76
07/27/77
11/08/77
08/10/78
08/08/79
07/17/80
08/14/81
09/15/82
07/06/83
09/17/84
08/28/85
07/28/86
08/03/88
08/29/89
08/04/92
07/15/93
08/08/94
08/22/95

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity

(micromhog/cm @ 25°C)

421
608
400
370
250
280
260
250
370
390
330
200
250
300
240
290
240
320
260
360
350
430
400
350

FOR SYCAMORE SW WELL AE-16

Total
Digasolved
Solids (ma/l)

268
294
220
223
171
167
le2
137
227
223
207
125
140
240
194
231
185
229
195
260
274
244
316
225
180

Boron Nitrate
{mg/1) (mg/1)
0.72 29
0.62 47
0.25 21
0.80 27
0.20 B
0.19 10
0.21 25
0.20 2
0.7% 23
0.87 25
0.69 10
0.17 3
0.28 4
0.31 9
0.10 4
0.41 11
0.17 3
0.50 7
0.14 4
0.78 9
0.68 16
0.8%0 26
0.92 17
0.5% &
0.11 6




Date

03/21/70
06/14/72
08/17/73
08/31/74
09/16/75
08/27/76
07/27/717
11/09/77
08/19/78
08/08/79
07/18/80
09/17/82
09/12/84
08/29/85
08/03/88
08/24/89
08/04/92
07/16/93
08/08/94
08/22/95
08/05/96
07/23/99

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity
(micromhos/cm @ 25°C)

370
300
240
240
is0
220
280
310
200
170
180
200
220
230
240
250
290
250
280

FOR SYCAMORE SW WELL AE-22

Total
Dissgolved

Solides (mg/l

189
167
151
144
104
124
160
168
117
104
101
153
164
163
183
200
159
206
169
160
140
130

Boron Nitrate
{mg/1) (mg/1)
<0.01 14
0.04 12
0.06 11
0.07 9
<0.01 3
<0.01 5
0.18 11
p.12 11
0.10 5
0.08 4
0.08 4
0.10 3
0.06 3
<0.10 2
<0.10 4
<0.10 5
<0.10 8
0.17 9
0.13 5
<0.310 6
<0.10 3
<0.10 2




SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR SYCAMORE SW WELL AE-31

Electrical Total
Conductivity Dissoclved Boron Nitrate

Date (micromhos/cm @ 25°C) Solids (mg/l} {mg/1) (mg/1)

03/08/70 423 269 0.41 12
06/14/72 340 196 0.34 <0.5
08/20/74 200 108 0.05 2
09/12/75 200 104 <0.01 2
08/27/76 200 106 0.22 1
07/27/17 320 176 0.26 2
11/09/77 340 198 0.38 10
08/08/78 280 161 0.22 6
08/08/79 180 113 0.17 4
07/18/80 180 105 0.12 3
08/14/81 230 156 0.07 2
09/17/82 310 239 0.10 4
09/24/84 210 150 0.12 2
08/29/85 240 162 0.11 2
08/10/88 240 187 0.24 2
08/04/92 480 260 1.2 0.4
07/15/93 340 243 0.46 3
08/08/%4 510 302 1.86 <1.0




SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR SYCAMORE SW WELL AE-34

Electrical Total
Conductivity Dissolved Boron Nitrate
Date (micromhos/cm @ 25°C) Solids (mg/l) {mg/1) (mg/1)

05/08/70 520 257 0.36 28
06/14/72 300 159 0.38 16
08/16/73 200 129 0.12 6
08/22/74 260 146 0.28 13
09/16/75 270 174 0.29 15
08/27/76 210 125 0.16 5
07/27/77 340 205 0.36 23
08/10/78 330 200 0.38 7
08/08/79 200 124 0.17 3
07/17/80 280 170 0.28 15
08/14/81 260 230 0.24 8
09/17/82 250 178 0.10 3
09/12/84 250 191 0.18 4
08/29/85 250 213 0.20 5
07/28/86 270 208 0.16 4
09/03/88 300 227 0.24 5
08/259/89 360 265 0.38 14
08/04/92 410 228 0.67 14
07/15/93 380 292 0.46 13

9

08/18/94 360 208 0.33




Date

12/18/06
11/02/71
05/06/72
08/10/73
08/12/74
08/27/76
07/25/77
08/11/78
08/09/79
07/16/80
08/14/81
09/17/82
06/28/83
11/13/84
08/14/85
07/29/86
08/03/88
08/28/89
08/05/92
07/21/93
08/08/94
08/23/95

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity

{micromhos/cm @ 25°C)

450
780
480
380
340
360
380
230
2860
300
210
320
300
300
300
290
310
340
380
260
260

-

FOR SYCAMORE SW WELL AE-72

Total
Dissolved
Solids (mg/l}

294
306
317
221
181
225
212
140
158
161
164
256
234
230
230
223
240
268
206
181
136
220

Boron Nitrate
{mg/1} (mg/1)
0.10 7
8.32 22
0.323 20
0.12 12
0.12 8
0.24 30
0.14 7
0.20 3
0.11 5
0.11 7
0.04 6
0.10 7
0.08 6
0.08 7
<0.10 7
0.10 7
0.10 9
0.12 9
0.12 13
0,089 6
0.13 3
<0.1 ]




Date

12/06/66
08/22/71
05/08/72
08/09/74
11/25/75
08/31/76
07/25/77
08/14/78
08/08/79
07/16/80
08/28/81
08/17/82
07/16/83
09/18/84
08/04/85
07/29/86
08/09/88
08/28/89
08/05/92
07/16/93
08/08/94

SELECTED INORGANIC CHEMICAL CONSTITUENTS

FOR SYCAMORE SW WELL AE-74

Electrical
Conductivity

(micromhos/cm @ 25°C)

505
480
540
430
480
460
480
390
400
450
440
430
410
400
400
390
400
440
450
380
420

Total
Dissolved

Solids (mg/l)

304
324
382
236
273
253
284
243
255
241
344
345
340
304
316
309
322
350
252
281
284

Boron

{(mg/1)

0.22
0.05
0.33
0.14
0.10
0.06
0.17
0.22
0.11
0.11
0.13
0.10
0.14
0.22
0.15
0.13
0.14
0.14
0.14
0.19
.26

Nitrate

{mg/1)

5
12
10
10
10
11
10
10

~1
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Date

11/11/66
09/22/71
05/08/72
08/15/74
11/25/75
08/27/76
07/25/77
08/14/78
08/09/79
07/16/80
08/28/81
09/17/82
06/28/83
09/13/84
08/14/85
07/29/86
08/03/88
08/20/89
08/5/92

07/16/93
08/08/94

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity
(micromhos/cm @ 25°C)

516
400
500
440
390
480
430
360
360
430
400
400
380
350
340
360
350
360
400
230
380

FOR SYCAMORE SW WELL AE-75

Total
Diagolved Boron
Solidg (mg/l) (mg/1)
304 0.16
279 0.04
339 0.31
251 0.12
228 0.04
281 0.14
260 0.18
228 0.20
227 0.07
238 0.11
324 0.13
314 0.10
306 0.12
274 0.10
308 <0.10
283 0.12
285 0.13
296 0.13
219 0.13
169 0.12
235 0.20

Nitrate

{mg/1)

6
11
11
1l

8
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Date

09/23/66
05/08/72
08/31/74
08/31/76
07/25/77
08/11/78
08/09/79
07/16/80
08/28/81
08/17/82
08/14/85
08/09/88
08/28/89
08/05/92
07/16/93
08/08/54
07/07/98
07/22/99

SELECTED INORGANIC CHEMICAL CONSTITUENTS

FOR SYCAMORE SW WELL AE-77

Electrical Total
Conductivity Disgsgolved Boron Nitrate
(micromhos/cm @ 25°C) Solids (mg/1) (mg/1) (mg/1)

550 338 0.10 12
441 337 0.33 14
120 62 0.02 2
210 112 <0.01 2
310 188 0.18 7
220 126 0.12 3
230 127 0.18 2
260 138 0.05 0.5
350 244 0.04 4
250 196 0.10 2
210 174 <0.10 2
270 216 <0.10 4
270 220 <0.1 4
340 183 <0.10 6
420 313 0.21 9
280 i61 0.14 3

- 100 <0.1 2

- i20 <0.1 1



Date

10/17/66
12/16/70
05/08/72
08/10/73
08/08/74
09/5/75

08/31/76
07/21/77
08/10/78
08/09/79
07/16/80
08/28/81
09/17/82
06/29/83
09/13/84
08/14/85
08/28/89
07/16/93
07/16/93
08/08/94
07/07/98
07/22/99%

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity

FOR SYCAMORE SW WELL AE-79

Total
Dissolved

(micromhos/cm @ 25°C) Solids (mg/l)

700
730
670
590
470
320
340
340
400
310
290
370
320
280
280
260
300
450
410
470

-

428
379
409
353
266
174
194
238
248
202
160
274
242
219
210
207
236
237
279
300
130
140

Boron

{mg/1)

0
0.18
0.29
0.12
0.16
0.17
<0.01
0.18
0.17
0.15
0.09
0.13
0.10
0.14
6.12
0.10
0.10
0.13
0.18
0.20
<0.1
<0.1

Nitrate
(mg/1)

19

1
33
28
21

7
10
11
11

-~
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Date

07/03/70
05/08/72
08/04/73
09/05/74
09/17/75
08/31/76
07/25/77
08/10/78
08/09/79
07/16/80
08/28/81
09/25/84
08/14/85
07/29/86
08/03/88
08/28/89
08/05/92
07/16/93
08/08/94
08/23/95

SELECTED INORGANIC CHEMICAL CONSTITUENTS

FOR SYCAMORE SW WELL AE-84

Electrical
Conductivity

{(micromhos/cm @ 25°C)

719
640
660
480
450
480
550
540
380
360
410
350
380
350
360
400
500
470
410

Total
Digsolwved

Solids (mg/l)

414
381
396
347
254
295
319
317
257
200
322
261
289
270
289
324
269
313
260
260

Boron

{ma/l)

0.14
0.26
0.12
0.02
0.10
0.15
0.17
0.20
0.18
0.13
0.18
0.15
0.18
0.14
0.14
0.14
6.15
6.20
0.21
0.14

Nitrate
(mg/1)

35
27
36
31
18
19
18
16

o
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Date

04/28/70
03/14/72
05/08/72
08/15/73
08/6/74

08/08/75
08/31/76
07/25/77
08/14/78
08/29/79
07/18/80
08/28/81
09/20/82
08/14/85
07/29/86
08/03/88
08/28/89
08/05/92
07/16/93
08/08/94
08/23/95
08/05/96
07/08/98

SELECTED INORGANIC CHEMICAL CONSTITUENTS

Electrical
Conductivity

FOR SYCAMORE SW WELL AE-89

Total
Digsolved

Solids (mg/l)

(micromhos/cm @ 25°C)

650
620
580
580
560
550
560
530
470
450
530
510
500
450
490
440
470
5490
370
400

313
408
356
360
322
320
322
320
306
309
318
427
400
366
398
377
388
301
259
235
320
320
330

Boron Nitrate
(mg/1) (mg/1)
0.15 32
0.18 18
0.33 23
0.18 21
0.18 20
0.17 11
0.09 20
0.17 21
0.27 17
0.16 20
0.24 15
0.18 16
0.10 12
0.12 9
0.18 i3
0.17 iz
0.15 17
0.16 23
0.25 3
0.23 4
0.16 8
0.17 14
0.17 18



Date

03/15/72
05/08/72
09/06/74
08/27/76
07/25/77
08/14/78
08/29/79
07/16/80
08/28/81
09/08/82
07/06/83
09/13/84
08/14/85
07/29/86
08/03/88
08/28/89
08/05/92
07/16/93
08/08/94

SELECTED INORGANIC CHEMICAL CONSTITUENTS

FOR SYCAMORE SW WELL AE-91

Blectrical
Conductivity

(micromhos/cm @ 25°C)

590
570
550
540
520
440
440
460
640
460
420
440
430
410
400
400
510
340
380

Total
Dissolved

Solide (mg/1)

385
369
312
314
310
289
287
250
399
380
353
341
339
328
331
333
288
218
210

Boron

{mg/1)

0.23
0.34
0.18
0.14
0.22
0.24
0.16
0.13
0.16
0.12
0.15
0.18
6.15
0.14
0.14
0.14
0.16
0.18
0.23

Nitrate

(mg/1)

S
9
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20
10
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08/05/75
06/24/77
07/12/78
08/22/79
07/08/80
07/28/81
08/03/82
06/17/83
07/25/84
06/24/85
07/18/86
08/05/87
06/13/88
08/04/89

SELECTED INORGANIC CHEMICAL CONSTITUENTS
FOR WELL T30S/R29E-15L3

Electrical Total
Conductivity Diggolved
(micromhos/cm @ 25°C) Solids (mg/1)
470 -

550 297
560 346
480 319
620 345
730 507
660 502
620 503
750 539
730 531
770 605
790 617
640 501
800 638

Most samples were taken from a domestic tap.

Boron

(mg/1)

.11
0.18
0.12
0.19
0.11
0.09
0.08
0.16
0.15
0.15
0.14
0.15
0.13
0.19

Nitrate

(mg/1)

<1

<l
<1

<l
<1l

<l
<1
<1
<1
<1
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The Porter-Cologne Water Quality Control Act defines
water quality objectives as “...the limits or levels of
water quality constituents or characteristics which are
established for the reasonable protection of beneficial
uses of water or the prevention of nuisance within a
specific area” {Water Code Section 13050(h)}. It also
requires the Regional Water Board to establish water
quality objectives, while acknowledging that it is
possible for water quality to be changed to some
degree without unreasonably affecting beneficial uses.
In establishing water quality objectives, the Regional
Water Board must consider, among other things, the
following factors:

» TPast, present, and probable future beneficial uses;

¢ Envirorunental characteristics of the hydrographic
unit under consideration, including the quality of
water available thereto;

*  Water quality conditions that could reasonably be
achieved through the coordinated control of all
factors which affect water quality in the area;

* Hconomie considerations;

*  The need for developing housing within the
regiorn;

* The need to develop and use recycled water.
{Water Code Section 13241}

The federal Clean Water Act requires a state to submit
for approval of the Administrator of the U. S. Environ-
mental Protection Agency (USEPA) all new or reviged
water quality standards which are established for
surface and ocean water. The ground water objectives
contained in this plan are not required by the federal
Clean Water Act. In California, water quality stan-
dards are either water body specific or are based on
beneficial uses designated for a water body and the
water quality objectives that protect those uses.

There are six important points about water quality
objectives. The first point is that water quality objec-
tives can be revised through the basin plan amend-
ment process. Objectives may apply region-wide or
specifically to individual water bodies or parts of
water bodies. Site-specific objectives may be devel-
oped if the Regional Water Board believes they are
appropriate. Federal regulations require the review of
water quality standards at least every three years.
These "Triennial Reviews" provide one opportunity to
evaluate the effectiveness of existing water quality

ll. WATER QULITY OBJECTIVES

objectives because the reviews begin with an identifi-
cation of potential and actual water quality problems.
The results of the Triennial Review are used to identify
and prioritize Regional Water Board actions to achieve
objectives and protect beneficial uses. Actions include
assessment, remediation, monitoring, or whatever else
may be appropriate, to address water quality prob-
lems. For example, a beneficial use may be impacted
because the existing water quality objective is inad-
equate, This water quality objective should be re-
evaluated and a proper objective should be amended
into the Basin Plan, along with a plan and schedule for
attainment. In other cases, the existing water quality
objective may be adequate and it may be necessary to
develop new implementation strategies to address the
problem.

Changes to a water quality objective can also occur
because of new scientific information on the effects of
a pollutant on beneficial uses. A major source of
information is USEPA data on the effects of chemical
and other constituent concentrations on particular
aquatic species and human health. Other common
information sources for data on protection of beneficial
uses include the National Academy of Science, which
has published data on bioaccumulation, and the
federal Food and Drug Administration, which has
issued criteria for unacceptable levels of chemicals in
fish and shellfish used for human consumption. The
Regional Water Board may also make use of other state
or federal agency information sources when assessing
new or revised water quality objectives.

The second point is that achievement of water quality
objectives depends on applying them to regulate
controllable water quality factors, although regulating
controllable water quality factors may not necessarily
cause water quality objectives to be achieved. Control-
lable water quality factors are those actions, condi-
tions, or circumstances resulting from human activities
that may influence the quality of the waters of the
State, that are subject to the authority of the State
Water Board or the Regional Water Board, and that
may be reasonably controlled. These factors are
subject to the authority of the State Water Board or the
Regional Water Board. Controllable factors are not
allowed to degrade water quality unless it is demnon-
strated that degradation is consistent with maximum
benefit to the people of the State. In no cases may
controllable water quality factors unreasonably affect
present and anticipated beneficial uses of water nor
result in water quality less than that prescribed in
water quality control plans and policies. In instances
where uncontrollable factors have already resulted in
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water quality objectives being exceeded, controliable
factors are not allowed to cause further degradation of
water quality. The Regional Water Board recognizes
that manmade changes that alter flow regimes can
affect water quality and impact beneficial uses.

The third point is that water quality objectives are
achieved primarily through the adoption of waste
discharge requirements (including federal NPDES
permits) and enforcement orders. When adopting
requitements and ordering actions, the Regional Water
Board considers the beneficial uses within the area of
influence of the discharge, the existing quality of
receiving waters, and water quality objectives that
apply to the reach or uses of the receiving water.
Effluent limits may be established to reflect what is
necessary to achieve water quality objectives, or, if
more stringent, will reflect the technology-based
standard for the type of discharge being regulated.
The objectives in this plan do not require improvement
over naturally occurring background concentrations.
Water quality objectives contained in this plan, and any
State or Federally promulgated objectives applicable to
the Tulare Lake Basin, apply to the main water mass.
They may apply at or in the immediate vicinity of
effluent discharges, or may apply at the edge of an
approved mixing zone. A mixing zone is an area of
dilution or criteria for diffusion or dispersion defined
in the waste discharge requirements. The Regional
Water Board recognizes that immediate compliance
with water quality objectives adopted by the Regional
Water Board or the State Water Board, or with water
quality criteria adopted by the federal Environmental
Protection Agency, may not be feasible in all circum-
stances. Where the Regional Water Board determines it
is infeasible for a discharger to comply immediately
with such objectives or criteria, compliance shall be
achieved in the shortest practicable period of time, not
to exceed ten years after the adoption of applicable
objectives or criteria. This policy shall apply to water
quality objectives and water quality criteria adopted
after the effective date of this Basin Plan update.

The fourth point is that, in cases where water quality
objectives are formulated to preserve historic condi-
Hions, there may be insufficient data to determine
completely the temporal and hydrologic variability
representative of historic water quality. When viola-
tions of such water quality objectives occur, the Re-
gional Water Board evaluates the reasonableness of
achieving those objectives through regulation of the
controllable factors in the areas of concern.

The fifth point is that the State Water Board adopts
policies and plans for water quality control that can
specify water quality objectives or affect their imple-
mentation. Chief among the State Water Board’s

1112

policies for water quality control is State Water Board
Resolution No. 68-16, Statement of Policy with Respect to
Maintaining High Quality of Waters in Californig (Anti-
degradation Policy). It requires that, wherever the
existing quality of surface or ground waters is better
than the objectives established for those waters, the
existing quality will be maintained unless as otherwige
provided by Resolution No. 68-16 or any revisions
thereto. This policy and others establish general
objectives.

The sixth point is that water quality objectives may be
in numerical or narrative form. The enumerated
milligram-per-liter (mg/1) limit for dissolved oxygen is
an example of a numerical objective; the objective for
color is an example of a narrative objective.

WATER QUALITY OBJECTIVES FOR
INLAND SURFACE WATERS

Surface water quality in the Basin is generally good,
with excellent quality exhibited by most eastside
streams. The Regional Water Board intends to main-
tain this quality. The water quality objectives below
are presented by categories which, like the beneficial
uses of Chapter II, were standardized for uniformity
among the regional water boards.[ Designated benefi-
cial uses of the waters of the Tulare Lake Basin for
which provisions should be made are identified in
Chapter II; this chapter gives the water quality
objectives to protect those beneficial uses. As new
information becomes available, the Regional Water
Board will review the appropriateness of these objec-
tives, and may modify them accordingly.

Ammonia

Waters shall not contain un-ionized ammonia in
amounts which adversely affect beneficial uses. Inno
case shall the discharge of wastes cause concentrations
of un-ionized ammonia (NH,) to exceed 0.025 mg /1 (as
N) in receiving waters.

Bacteria

In waters designated REC-1, the fecal coliform concen-
tration based on a minimum of not less than five
sampies for any 30-day period shall not exceed a
geometric mean of 200/100 mi, nor shall more than ten
percent of the total number of samples taken during
any 30-day period exceed 400/100 ml.

Biostimulatory Substances

Waters shall not contain biostimulatory substances in
concentrations that promote aquatic growths to the
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extent that such growths cause nuisance or adversely
affect beneficial uses.

Chemical Constituents

Waters shall not contain chemical constituents in
concentrations that adversely affect beneficial uses.
The Regional Water Board will consider all material
and relevant information submitted by the discharger
and other interested parties and numerical criteria and
guidelines for detrimental levels of chemical constitu-
ents developed by the State Water Board, the Califor-
nia Office of Environmental Health Hazard Assess-
ment, the California Department of Health Services,
the U.08. Food and Dug Administration, the National
Academy of Sciences, the U. 5. Environmental Protec-
tion Agency, and other appropriate organizations to
evaluate compliance with this objective.

At a2 minimum, water designated MUN shall not
contain concentrations of chemical constituents in
excess of the maximum contaminant levels (MCLs)
specified in the following provisions of Title 22 of the
California Code of Regulations, which are incorpo-
rated by reference into this plan: Tables 64431-A
(Inorganic Chemicals) and 64431-B (Fluoride) of
Section 64431, Table 64444-A (Organic Chemicals) of
Section 64444, and Table 64449-A (Secondary Maxi-
mum Contaminant Levels-Consumer Acceptance
Limits) and 64449-B (Secondary Maximum Contami-
nant Levels-Ranges) of Section 64449. This incorpora-
tion-by-reference is prospective, including future
changes to the incorporated provisions as the changes
take effect. Ata minimum, water designated MUN
shall not contain lead in excess of 0.015 mg/l. The
Regional Water Board acknowledges that specific
treatment requirements are imposed by state and
federal drinking water regulations on the consump-
tion of surface waters under specific circumstances.
To ensure that waters do not contain chemical con-
stituents in concentrations that adversely affect
beneficial uses, the Regional Water Board may apply
limits more stringent than MCLs

Color

Waters shall be free of discoloration that causes
nuisance or adversely affects beneficial uses.

Dissolved Oxygen

Waste discharges shall not cause the monthly median
dissolved oxygen concentrations (DO} in the main
water mass (at centroid of flow) of streams and above
the thermocline in lakes to fall below 85 percent of
saturation concentration, and the 95 percentile concen-

tration to fall below 75 percent of saturation concéntra-
tion.

The DO in surface waters shall always meet or exceed

the concentrations in TableQHI-1 for the listed specific
water bodies and the following minimum levels for all
aquatic life:

Waters designated WARM 5.0 mg/1
Waters designated COLD or SPWN 7.0 mg/1

Where ambient DO is less than these objectives,
discharges shall not cause a further decrease in DO
concentrations,

Floating Material

Waters shall not contain floating material, including
but not limited to solids, liquids, foams, and scum, in
concentrations that cause nuisance or adversely affect

beneficial uses. -
Qil and Grease

Waters shall not contain oils, greases, waxes, or other
materials in concentrations that cause nuisance, result
in a visible film or coating on the surface of the water
or on objects in the water, or otherwise adversely affect
beneficial uses.

pH

The pH of water shall not be depressed below 6.5,
raised above 8.3, or changed at any time more than 0.3
units from normal ambient pH.

In determining compliance with the above limits, the
Regional Water Board may prescribe appropriate
averaging periods provided that beneficial uses will be
fully protected.

Pesticides

Waters shall not contain pesticides in concentrations
that adversely affect beneficial uses. There shall be no
increase in pesticide concentrations in bottom sedi-
ments or aquatic life that adversely affect beneficial
uses. (For the purposes of this objective, the term
pesticide is defined as any substance or mixture of
substances used to control objectionable insects,
weeds, rodents, fungi, or other forms of plant or
animal life.} The Regional Water Board will consider
ali material and relevant information submitted by the
discharger and other interested parties and numerical
criteria and guidelines for detrimental levels of
chemical constituents developed by the State Water
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TABLE Hi-1
TULARE LAKE BASIN
SPECIFIC DISSOLVED OXYGEN WATER QUALITY OBJECTIVES

Stream Location Min mg/l
Kings River

Reach I Above Kirch Flat 9

Reach {1 Kirch Flat to Pine Flat Dam 9

Reach Il Pine Flat Dam to Friant-Kern 9

Reach IV Friant-Kern to Peoples Weir 7

Reach V Peoples Weir to Island Weir 7
Kaweah River Lake Kaweah 7
Tule River Lake Success 7
Kern River

Reach I Above Lake Isabella 8

Reach III Lake Isabella to Southern California Edison Powerhouse (KR-1) 8

Board, the California Office of Environmental Health
Hazard Assessment, the California Department of
Health Services, the U.OS. Food and Dug Administra-
tion, the National Academy of Sciences, the U. 5.
Environmental Protection Agency, and other appropri-
ate organizations to evaluate compliance with this
objective.

At a minimum, waters designated MUN shall not
contain concentrations of pesticide constituents in
excess of the maximum contaminant levels (MCLs)
specified in Table 64444-A (Organic Chemicals) of
Section 64444 of Title 22 of the California Code of
Regulations, which is incorporated by reference into
this plan. This incorporation-by-reference is prospec-
tive, including future changes to the incorporated
provisions as the changes take effect. The Regional
Water Board acknowledges that specific treatment
requirements are imposed by state and federal drink-
ing water regulations on the consumption of surface
waters under specific circumstances. To ensure that
waters do not contain chemical constituents in concen-
trations that adversely affect beneficial uses, the
Regional Water Board may apply limits more stringent
than MCLs.

In waters designated COLD, total identifiable chlori-
nated hydrocarbon pesticides shall not be present at
concentrations detectable within the accuracy of
analytical methods prescribed in Standard Methods for
the Examination of Water and Wastewater, 18th Edition, or
other equivalent methods approved by the Executive
Officer.

1114

Radioactivity

Radionuclides shali not be present in concentrations
that are deleterious to human, plant, animal, or
aquatic life nor which result in the accumulation of
radionuclides in the food web to an extent that
presents a hazard to human, plant, animal, or aquatic
life.

At a minimum, waters designated MUN shall not
contain concentrations of radionuclides in excess of
the maximum contaminant levels (MCLs) specified in
Table 4 (MCL Radioactivity) of Section 64443 of Title
22, California Code of Regulations, which are incorpo-
rated by reference into this plan. This incorporation-
by-reference is prospective, including future chianges
to the incorporated provisions as the changes take
effect,

Salinity

Waters shall be maintained as close to natural concen-
trations of dissolved matter as is reasonable consider-
ing careful use of the water resources.

"The only reliable way to determine the true or
absolute salinity of a natural water is to make a
complete chemical analysis. However, this method is
time-consuming and cannot yield the precision
necessary for accurate work" {Standard Methods for the
Examination of Water and Wastewater, 18th Edition}.
Conductivity is one of the recommended methods to
determine salinity.
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The objectives for electrical conductivity in Table III-2 ment discharge rate of waters shall not be altered in

apply to the water bodies specified. Table III-3 speci- such a manner as to cause nuisance or adversely affect
fies objectives for electrical conductivity at selected beneficial uses.
streamflow stations.

Settleable Material
Sediment Waters shall not contain substances in concentrations

that result in the deposition of material that causes
The suspended sediment load and suspended sedi- nuisance or adversely affects beneficial uses.

TABLE II1-2
TULARE LAKE BASIN

MAXIMUM ELECTRICAL CONDUCTIVITY LEVELS

Max. Electrical

Stream Location Conductivity (umho/cm)

Kings River
Reach I Above Kirch Flat 100
Reach I Kirch Flat to Pine Flat Dam 100°
Reach IIi Pine Flat Dam to Friant-Kern 100
Reach IV Friant-Kern to Peoples Weir 200
Reach V Peoples Weir to Island Weir 300*
Reach VI Island Weir to Stinson Weir on Nerth Fork
and Empire Weir No. 2 on South Fork 300°
Kaweah River
ReachI Above Lake Kaweah 175
Reach II Lake Kaweah 175¢
Reach HI Below Lake Kaweah d
Tule River
ReachI Above Lake Success ) 450
Reach II Lake Success 450°
Reach III Below Lake Success d
Kern River
Reach I Above Lake Isabella 200
Reach II Lake Isabella 300
Reach I Lake Isabella to Southern California Edison Powerhouse
{KR-1) 300
Reach IV KR-1 to Bakersfield 300f
Reach V Below Bakersfield d

*  Maximum 10-year average - 50 pmhos

®  During the period of irrigation deliveries. Providing, further, that for 10 percent of the time (period of low
flow) the following shall apply to the following reaches of the Kings River:

ReachV 400 pmhos
Reach V1 600 pmhos
¢ Maximum 10-year average - 100 umhos

¢ During the irrigation season releases should meet the levels shown in the preceding reach. At other times the
channel will be dry or controlled by storm flows.

®  Maximum 10-year average - 250 pmhos
¢ Maximum 10-year average - 175 pmhos
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TABLEIII-3
TULARE LAKE BASIN
ELECTRICAL CONDUCTIVITY OBJECTIVES AT SELECTED STREAMFLOW STATIONS

Streamflow Electrical Conductivity {pmhos/cm)
Station Number Location 90-Percentile  Median Mean
UsGS DWR

- C01140.00 Kings River below Peoples Weir 198 81 102
11-2185  C11460.00 Kings River below North Fork 68 48 47
11-2215  (11140.00 Kings River below Pine Flat Dam 54 36 42
11-2105 C21250.00 Kaweah River near Three Rivers 154 95 94
11-2032 3115000 Tule River near Springville 429 278 367
11-2049 C03195.00 Tule River below Success Dam 368 244 235
11-1870 C51500.00 Kemn River at Kernville 177 116 118
11-1910 C5135.00 Kern River below Isabella Dam 278 141 165
11-1940 C05150.00 Kern River near Bakersfield 233 158 167
Suspended Material In determining compliance with the above limits, the

Waters shall not contain suspended material in
concentrations that cause nuisance or adversely affect

beneficial uses.

Tastes and Odors

Waters shall not contain taste- or odor-producing
substances in concentrations that cause nuisance,
adversely affect beneficial uses, or impart undesirable
tastes or odors to fish flesh or other edible products of
aquatic origin or to domestic or municipal water
supplies.

Temperature

Natural temperatures of waters shall not be altered
unless it can be demonstrated to the satisfaction of the
Regional Water Board that such alteration in tempera-
ture does not adversely affect beneficial uses.

Temperature objectives for COLD interstate waters,
WARM interstate waters, and Enclosed Bays and
Estuaries are as specified in the Water Quality Control
Plan for Control of Temperature in the Coastal and Inter-
state Waters and Enclosed Bays of California, including
any revisions. {See Appendix 10.)

Elevated temperature wastes shall not cause the
temperature of waters designated COLD or WARM to
increase by more than 5°F above natural receiving
water temperature.

Regional Water Board may prescribe appropriate
averaging periods provided that beneficial uses will be
fully protected.

Toxicity

All waters shall be maintained free of toxic substances
in concentrations that produce detrimental physiologi-
cal responses in human, plant, animal, or aquatic life.
This objective applies regardless of whether the
toxicity is caused by a single substance or the interac-
tive effect of multiple substances. CompHance with
this objective will be determined by analyses of
indicator organisms, species diversity, population
density, growth anomalies, biotoxicity tests of appro-
priate duration, or other methods as specified by the
Regional Water Board. The Regional Water Board will
also consider all material and relevant information
submitted by the discharger and other interested
parties and numerical criteria and guidelines for toxic
substances developed by the State Water Board, the
California Office of Environmental Health Hazard
Assessment, the California Department of Health
Services, the U.0S. Food and Dug Administration, the
National Academy of Sciences, the U. S. Environmen-
tal Protection Agency, and other appropriate organiza-
tions to evaluate compliance with this objective.

The survival of aquatic life in surface waters subjected
to a waste discharge or other controllable water
quality factors shall not be less than that for the same
water body in areas unaffected by the waste discharge,
o, when necessary, for other control water that is
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consistent with the requirements for “dilution water”
as described in Standard Methods for the Examination of
Water gnd Wastewuter, 18th Edition. As a minimum,
compliance shall be evaluated with a 96-hour bioassay.

In addition, effluent limits based upon acute bio-
toxicity tests of effluents will be prescribed where
appropriate; additional numerical receiving water
quality objectives for specific toxicants will be estab-
lished as sufficient data become available; and source
control of toxic substances will be encouraged.

Tarbidity

Waters shall be free of changes in turbidity that cause
nuisance or adversely affect beneficial uses. Increases
in turbidity attributable to controllable water quality
factors shall not exceed the following limits:

©  ‘Where natural turbidity is between 0 and 5
Nephelometric Turbidity Units (NTUs), increases
shall not exceed 1T NTU.

°  Where natural turbidity is between 5 and 50
NTUs, increases shall not exceed 20 percent.

®  Where natural turbidity is equal to or between 50
and 100 NTUs, increases shall not exceed 10
NTUs,

°  Where natural turbidity is greater than 100 NTUs,
increases shall not exceed 10 percent.

In determining compliance with the above limits, the
Regional Water Board may prescribe appropriate
averaging periods provided that beneficial uses will be
fully protected.

WATER QUALITY OBJECTIVES FOR
GROUND WATERS

The following objectives apply to all ground waters in
the Tulare Lake Basin.

Bacteria

In ground waters designated MUN, the concentration
of total coliform organisms over any 7-day period
shall be less than 2.2/100 ml.

Chemical Constituents

Ground waters shall not contain chemical constituents
in concentrations that adversely affect beneficial uses.
The Regional Water Board will consider all material
and relevant information submitted by the discharger

IH-7

and other interested parties and numerical criteria and
guidelines for detrimental levels of chemical constitu-
ents developed by the State Water Board, the Califor-
nia Office of Environmental Health Hazard Assess-
ment, the California Department of Health Services,
the U.08. Food and Dug Administration, the National
Academy of Sciences, the U. S. Environmental Protec-
tion Agency, and other appropriate organizations to
evaluate compliance with this objective.

At a minimum, waters designated MUN shall not
contain concentrations of chemical constituents in
excess of the maximum contaminant levels (MCLs)
gpecified in the following provisions of Title 22 of the
California Code of Regulations, which are incorpo-
rated by reference into this plan: Tables 64431-A
(Inorganic Chemicals) and 64431-B (Fluoride) of
Section 64431, Table 64444-A (Organic Chemicals) of
Section 64444, and Table 64449-A (Secondary Maxi-
mum Contaminant Levels-Consumer Acceptance
Limits) and 64449-B (Secondary Maximum Contami-
nant Levels-Ranges) of Section 64449. This incorpora-
tion-by-reference is prospective, including future
changes to the incorporated provisions as the changes
take effect. At a minimum, water designated MUN
shall not contain lead in excess of 0.015 mg/1. To
ensure that waters do not contain chemical constitu-
ents in concentrations that adversely affect beneficial
uses, the Regional Water Board may apply limits more
stringent than MCLs.

Pesticides

No individual pesticide or combination of pesticides
shall be present in concentrations that adversely affect
beneficial uses.

At a minimum, waters designated MUN shall not
contain concentrations of pesticide constituents in
excess of the maximum contaminant levels (MCLs)
specified in Table 64444-A (Organic Chemicals) of
Section 64444 of Title 22 of the California Code of
Regulations, which is incorporated by reference into
this plan. This incorporation-by-reference is prospec-
tive, including future changes to the incorporated
provisions as the changes take effect. The Regional
Water Board acknowledges that specific treatment
requirements are imposed by state and federal drink-
ing water regulations on the consumption of surface
waters under specific circumstances. More stringent
objectives may apply if necessary to protect other
beneficial uses.

Radioactivity

Radionuclides shall not be present in ground waters in
conicentrations that are deleterious to human, plant,
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animal, or aquatic life, or that result in the accumula-
ton of radionuclides in the food web to an extent that
presents a hazard to human, plant, animal or aquatic
life,

At a minimum, ground waters designated MUN shall
not contain concentrations of radionuclides in excess
of the maximum contaminant levels (MCLs) specified
in Table 4 (MCL Radioactivity) of Section 64443 of Title
22, California Code of Regulations, which are incorpo-
rated by reference into this plan. This incorporation-
by-reference is prospective, including future changes
to the incorporated provisions as the changes take
effect.

Salinity

All ground waters shall be maintained as close to
natural concentrations of dissolved matter as is
reasonable considering careful use and management
of water resources.

No proven means exist at present that will allow
ongoing human activity in the Basin and maintain
ground water salinity at current levels throughout the
Basin. Accordingly, the water quality objectives for
ground water salinity control the rate of increase.

The maximum average annual increase in salinity
measured as electrical conductivity shall not exceed
the values specified in Table 11I-4 for each hydro-
graphic unit shown on Figure 1II-1.

The average annual increase in electrical conductivity
will be determined from monitoring data by calcula-
ton of a cumulative average annual increase over a 5-
year period.

Tastes and Odors

Ground waters shall not contain taste- or odor-
producing substances in concentrations that cause
nuisance or adversely affect beneficial uses.

Toxicity

Ground waters shall be maintained free of toxic
substances in concentrations that produce detrimental
physiological responses in human, plant, animal, or
aquatic life associated with designated beneficial
use(s). The Regional Water Board will also consider all
material and relevant information submitted by the
discharger and other interested parties and numerical
criteria and guidelines for toxic substances developed
by the State Water Board, the California Office of
Environmental Health Hazard Assessment, the
California Department of Health Services, the U.O8S.
Food and Drug Administration, the National Academy
of Sciences, the U. 5. Environmental Protection
Agency, and other appropriate organizations to
evaluate compliance with this objective. This objective
applies regardiess of whether the toxicity is caused by
a single substance or the interactive effect of multiple
substances.

TABLE III-4
TULARE LAKE BASIN
GROUND WATER QUALITY OBJECTIVES FOR SALINITY

Maximum Average Annual Increase

Hydrographic Unit

in Electrical Conductivity (nmhos/cm)

Westside (North and South) i
Kings River 4
Tulare Lake and Kaweah River 3
Tule River and Poso 6
Kern River 5
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DRAFT 12/23/02

Required and Recommended Components of
Local Groundwater Management Plans

A. REQUIRED COMPONENTS

Recent amendments to Water Code Section 10750 et seq. resulting from
the passage of SB1938 (Stats 2002, Ch 603) require new groundwater
management plans prepared under that authority (commonly referred to as
AB3030 Plans) to include the seven components below. In addition, plans
prepared under other authorities shall include components 2 through 7 to
be eligible for the award of funds administered by DWR for the
construction of groundwater projects or groundwater quality projects.

1. 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,” which may include appomtmg a technical
advisory committee (Water Code § 10753.4 (b)).

2. Basin management objectives (MOs) for the groundwater basin that is subject to
the plan. (Water Code § 10753.7 (a)(1)).

3. Components relating to the monitoring and management of groundwater levels,
groundwater quality, inelastic land surface subsidence, and 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)).

4. A plan by the managing entity 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.” (Water Code § 10753.7 (a){2)). 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)).

5. Adoption of monitoring protocols (Water Code § 10753.7 (a){4)) for the
components in Water Code § 10753.7 (a){1). Monitoring protocols are not
defined in the Water Code, but the section is interpreted to mean developing a
monitoring program capable of tracking changes in conditions for the purpose of

meeting MOs.

6. A map showing the area of the groundwater basin, as defined by DWR Bulletin
118, with the area of the local agency subject to the plan as well as the
boundaries of other local agencies that overlie the basin in which the agency is
developing a groundwater management plan (Water Code § 10753.7 (a)}(3)).

7. For local agencies not overlying groundwater basins, plans shall be prepared
including the above listed components and using geologic and hydrologic
principles appropriate to those areas (Water Code § 10753.7 (a)(5)).
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' B. RECOMMENDED COMPONENTS

In addition to the requirements of SB 1938, included in A above, it is
recommended that components 1 through 7 below be included in a
groundwater management plan to be implemented by the managing entity.
None of the suggested data reporting in the components below should be
construed as recommending disclosure of information that is confidential

under state law.

1. Establish an advisory committee of stakeholders (interested parties) within the
plan area that will help guide the development and implementation of the plan.

2. Describe the area to be managed under the plan, including:

a. The physical structure and characteristics of the aquifer system underlying
the plan area in the context of the overall basin.

b. A summary of the availability of historical data including, but not limited to,
the components in Section A3 above.

¢. lssues of concern including, but not limited to, issues related to the
components in Section A3 above.

d. A general discussion of historical and projected water demands and

supplies.

3. For each MO, describe:
a. How meeting the MO will contribute to a more reliable supply for long-term

beneficial uses of groundwater in the plan area.
b. Existing or planned management actions to achieve MOs.

4. Describe the plan monitoring program adopted under Section A5 above,
including:

a. Map indicating the general locations of any applicable monitoring sites for
groundwater levels, groundwater quality, subsidence stations, or stream
gages.

b. A summary of monitoring sites indicating the type (groundwater level,
groundwater quality, subsidence, stream gage) 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 (public,
irrigation, domestic, industrial, monitoring).

5, Describe any current or planned actions by the local managing entity to
coordinate with other land use, zoning, or water management planning.

6. Provide for periodic repori(s) summarizing groundwater basin conditions and
groundwater management activities. The repori(s), prepared annually or at other
frequencies as determined by the local management agency, should include:
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a. Summary of monitoring results, including a discussion of historical trends.

b. Summary of management actions during the period covered by the repott.

c. A discussion, supported by monitoring results, of whether management
actions are achieving progress in meeting MOs.

d. Summary of proposed management actions.

e. Summary of any plan component changes, including addition or
modification of MOs, during the period covered by the report.

7. Provide for the periodic re-evaluation of the entire plan by the managing entity.
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Arvin-Edison Water Storage District
Groundwater Level Monitoring Program

The Arvin-Edison Water Storage District conducts a groundwater level survey biannually
(spring & fall). The United States Bureau of Reclamation (USBR) provides a schedule
and list of wells with known measuring point elevations to be measured and provided as
Attachment A.

The Arvin-Edison Water Storage District conducts the biannual surveys by measuring
wells both by wire and acoustic sounders. The results are submitted to the USBR and to
the District’s contract engineers to produce groundwater maps. A map of the USBR well
run is provided as Attachment B.

The District also conducts a monthly groundwater level survey of its own wells. A list of
the District’s wells including location, well completion and perforation depths is provided
as Attachment C. These surveys are performed using airlines within the wells when able.



Attachment A

United States Department of the Interior

BUREAU OF RECLAMATION
South-Centra! Californiz Area Office
2666 North Grove Industrial Drive, Suite 106
Fresno, California 93727-1551

s g I ol S
2y —J J L

SCC-439
RES5-3.10 ace

Arvin-Edison Water Storage District

PO Box 175
Arvin, CA., 93203

Subject: Semiannual Groundwater Measurement Schedule - Fall 2000
South-Central California Area Office (Friant Dam)

Ladies and Gentlemen: E
© . Spwirey 200/

The Semiannual Groundwater Measurement Program for (@EmisetPea® will start on
October 2, and extend through the following two weeks, . Please schedule your
observation and measuring programs accordingly,

utilize this data for various studies and

As you know numerous agencies,
please performing all data

reports. To ensure consistency of collected data,
collection within the allotted time frame.

Please return all the enclosed data collection forms when completed to:

Bureau of Reclamation
Friant Dam

Attention: Bruce Russell
PO Box 267

Friant, CA. 93626

If you should have any

Thank you for your support and participation.
) 822-2211 or for the hearing

questions, please contact Bruce Russell at (559
impaired at (559} 487-5397.

Sincerely,

P. Bruce Russell
Hydrologic Technician
Friant Dam

Enclosures
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Attachment C

AEWSD Location Well Completion Perforations
Field | AE Well #| Twp. Ang. Sec. 40 Ac. Well # | MP Elev. | Bowl Depth | Total Depth | Airline Depth | Start End
1 318 30E 29 M 1 475.00 500 800 500 400 800
2 318 30E 29 L 1 495.20 570 876 570 420 852
4 318 30E. 29 F 1 504.85 550 858 550 420 852
5 318 B0 E 29 F 2 489.09 530 827 530 420 816
6 318 30E 29 E 1 478.87 510 876 510 420 852
7 315 30E. 29 F 3 491.20 510 830 510 420 816
8 31 8. 30E. 29 F 4 505.56 510 860 570 420 852
9 315 30E. 29 B 1 503.60 530 886 530 420 852
S 10 315 30E 29 [5 1 495.30 510 850 510 420 852
y 11 318 30E 29 D 2 483.50 490 880 490 420 B76|(
12 318 30E 20 Q 1 506.83 530 860 530 456 8B4l
¢ 13 315 | 80E 20 K 1 495.00 510 B50 510 208 816
a 14 318 30E. 20 L 1 486.25 490 810 490 408 816
m 15 318 30E 20 J 1 505.51 590 B20 590 408 816
o 16 3S 30E. 20 H 1 506,25 530 BB8 530 458 864
i 17 318 30 E. 20 H 2 485.25 590 820 590 408 81§
18 3S 30 E. 20 G 1 492.30 570 820 500 408 816
£ 20 318 30 E. 29 N 2 468.13 490 804 490 408 780
21 318 30 E. 29 E 2 476.65 490 856 490 420 852
w 22 318 30 E. 30 H 1 461.92 490 792 490 408, 768
e 23 318 30E. 30 A 2 459.03 490 788 490 420 768|
I 24 318 30E. 29 D 1 470.13 480 780 490 420 768
25 315 30E 19 J 2 463.70 490 777 490 408 768
! 26 318 30E 20 N 1 469.28 490 816 490 408 792
s 28 318 30 E 20 M 1 474.04 490 782 560 408 768
29 31S 30 E. 20 L 2 486.62 510 787 510 408 768
31 318 30E. 20 G 2 478.82 470 725 470 408 720)
32 31S 30E 20 G 2 486.17 500 739 490 408 720
33 318 30E 20 G 3 491.80 430 780 490 408 768|l
34 318 30E. 20 H 3 502.04 550 781 550 408 768
35 3 S 30E. 20 [ 1 487.00 N/A NIA NA NA NA
36 31 8. 30E 20 D 1 476.00 520 730 530 450 710]
37 1S 30E. 20 E 1 481.00 540 820 550 450 800
71 32S. 29 E. 21 H 1 495.00 600 1050 600 528 1044
72 328 29 E. 22 E 1 495.00 600 1045 600 528 1044
73 328 20E 22 C 1 495.00 600 1018 600 516 1044
74 3285, 29E 21 G 2 484.00 600 1084 600 528 1044
75 32 8. 29 E 21 H 2 482.00 600 1045 600 528], 1044,
76 328, 29E. 21 A 1 482.00 580 996 580 576 1008
T 77 32 8. 29E. 22 D 1 487.00 600 1066 500 504 1032
e 78 32 8. 29 E 15 N 1 487.00 600 1038 600 492 1020
i 79 328 29 E 15 P 1 487.00 600 1032 600 529 1032
80 325 29E 21 B 1 467.74 600 996 600 504 972
o 81 32 S. 29E 21 B 2 456.66 600 925 600 504 972
n. 82 328. 29E 16 R 3 472.46 580 996 580 504 972
83 328S. 29 E. 16 R 4 462.46 600 096 604 504 972
w 84 328 20E 15 N 2 473.87 580 955 580 504 972
A 86 32 8. 29E 21 i 1 501.00 640 996 640 504 972
87 328. 29E. 21 R 1 502.49 600 984 600 504 960
I 88 328 20E 28 A 1 497.26 600 948 600 504 924
I 89 328 29 E 21 Q 1 476.59 620 996 620 504 972
s 90 32 8. 29E 21 J 2 483.41 600 996 600 504 972
91 32 8. 29 E 21 G 1 461.79 600 996 580 504 972
92 325 29 E. 22 N 1 531.00 650 996 660 590 960
93 328 29E 22 M 1 521,00 640 996 650 570 1030
94 32 S. 20 E. 22 E 2 514.00 660 996 660 560 1030)
95 328 20E 22 P 1 546.00 660 996 670
96 32 S, 29E. 22 E 1 541.00 645 996 650
N AEN-01 30S. 29 E. 16 L 1 513.81 450 B840 450 480 816
AEN-02 30 S 29E 21 G 1 513.97 450 840 450 480 816]|
g AEN-03 308S. 29E 27 M 1 513.22 450 840 450 480 816
r AEN-04 | 30S. 29E 34 A 1 508.96 450 864 480 480 840
t AEN-05 | 318 29E 2 D 1 510.84 450 864 450 480 840
h AEN-06 | 318 29 E 11 C 1 508.27 540 920 532 550 880
AEN-07 318 29 E. 11 C 2 505.09 540 1010 562 570 970}
AEN-08 [ 318 29E. 11 B 1 511.26 560 970 562 580 930
c AEN-0S | 318 25E 1 E 1 496.68 560 850 562 580) 950
a AEN-10 | 31 S 20E. 11 E 2 496.21 560 1040 562 580 1000]
n AEN-11 31 8 29E 11 K 1 505.52 562 1020 562 580 980f
a AEN-12 | 318 29 E. 11 Q 1 496.20 540 1030 562 570 9g0f
AEN-13 318 20E. 11 J 1 505.19 540 1000 612 630 960}
! AEN-14 | 318 29 E. 11 D 1 NA 410 N/A 410 NA NA |l
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ARVIN-EDISON WATER STORAGE DISTRICT
MEMORANDUM

DATE: January 31, 2000

TO: Steve Collup

CC: Howard Frick

FROM: Steve Lewis & Tim Long % ﬁ@%_\
RE: Summary of Groundwater Quality Monitoring Program

GENERAL DESCRIPTION

The District's Water Quality Survey is an annual sampling of groundwater involving roughly
30 farm wells and 25 District wells for a total of 55 to 60 wells per year. The Engineering
Department identifies and monitors areas within the District with water quality issues, and the
results of groundwater analyses have shown considerable variability in historical water quality
trends within the District. This variability is geographical and reflects the aquifer's response
to climatological variations (droughts and floods) as well as to District activities such as
spreading and groundwater extraction. Our sampling objectives for conducting the survey
are 1) to obtain a representative sampling of District wells, 2) to obtain a representative
sampling of private farm wells from the geologic sub-areas within the District, and 3) to
maintain continuity of historical data.

PROGRAM COSTS

The annual survey requires approximately two weeks or 80 man-hours to complete the
fieldwork portion and an additional two weeks to tabulate and review laboratory results.
Laboratory analytical costs are approximately $70/per sample. The cost to the District,
excluding wages, is approximately $5,000 each year.

GROUNDWATER QUALITY ISSUES

The USGS in Water Supply Paper 1656 (1964) identified certain areas of inferior
groundwater quality in the Eastern part of the Edison-Maricopa portion of the Southern San
Joaquin Valley. Specifically, Arvin-Edison Water Storage District boundaries encompass
sections of land with elevated nitrates (NOs), boron (B) and salinity (NaCl). General irrigation
analysis tests for these and other water quality indicators. A review of the levels of these
various constituents shows patterns of variability that appear to reflect hydrological as well as
District and farming operations influences. For example, boron levels have increased in
successive drought years in some areas, and water quality in the vicinity of spreading basins
have shown improvement following large spreading efforts.

LIST OF ATTACHMENTS

e Program Summary
e Map-Farm Well Water Quality Sample Locations
e Sample Water Analysis

SHL:sh\lewis\grdwtrsummary.doc



PROGRAM SUMMARY

Procedures and Materials:

1 Qt. Plastic Sample Bottles (provided by Laboratory)
Cooler with Ice

1.

£

Determine that the sample tap to be used is upstream of any chemicals injected into the system to
prevent contamination, and that the well has been running for at Ieast 10 minutes before a sample
is drawn.

Note the location, date & time, analyses to be performed (General Irrigation), and who performed
the sampling on both the bottle and the laboratory's Chain of Custody form. Include District's
purchase order number (P.O. #) on report and include the proper District accounting routing
number for billing purposes. The Arvin-Edison Water Storage District’s accounting routing
number are as follows: 56375-030 (for samples from District’s well fields). 58375-030 (for
private farm well samples).

Rinse the bottle 3 times with the water to be sampled before sampling. Fill bottle to overflowing.
Rinse cap and seal bottle. Place bottle on ice in cooler.

Return samples to lab within 48 hours. Samples must be continuously refrigerated while in
District possession.

District Wells

Consideration in obtaining representative samples from District groundwater wells is a priority and
accounts for a minimum of 25 groundwater samples. A comprehensive District well groundwater quality
survey is recommended at least once every 5 years. The annual minimum should include the following
wells for continuity in historical data from each of the following District groundwater pumping facilities:
North Canal (Map I, Edison, Calif. Quadrangle):

AEN-1

AEN-2

AEN-3

AEN-4

AEN-5

Sycamore Spreading Works Wells (Map 2, Sycamore Well Field)

AE-01

AE-08

AE-13

AE-17

AE-22

AE-26

AE-32

AE-36

Tejon Spreading Works (Map 3, Tejon Well Field)

AE-77

AE-79

AE-80

AE-82

AE-90

AE-92

AE-96

North Canal Spreading Works (Map 4, North Canal Spreading Works)

AEN-08

AEN-09

AEN-12

AEN-13

AEN-14

L]



Farm Wells

A list of private agricultural farm wells was produced to insure historical continuity in water quality data
(Map 5, Farm Well Water Quality Sample Locations (1993-1999)). This list also targets representative
samples from the 4 water producing geologic sub-areas, and areas of poor water quality within the District
(Maps 6-8). The target list of Agricultural Farm wells with preferred alternative wells is as follows (Map

9, Farm Well Water Quality):

Target Alternate
e 11/19-07R3 11/19-08N1
e 11/19-12R1 11/18-07G2
e 11/19-22E1
o 11/19-03P1
e 11/19-02H1 11/19-01P1
e 11/20-04H2
e 12/19-25Q1 12/18-31D2 or 31E2
e 12/20-32R1
e 32/28-33R2 32/28-33R1
e 32/28-22RI 32/28-22F2 or 23F2
e 32/29-3INI1
e 32/29-04R1 32/29-03Q1
e 32/29-17G2 32/29-17R2
e 32/29-28C2 32/29-27D1
e 32/29-19P3 32/29-19L1
o 31/29-36Gl
e 31/29-01BI
e 31/29-08J2 31/29-08A1
o 31/29-22A2 31/29-27A1
e 31/30-17E1 31/30-18H1
e 31/30-16C1
e 31/30-21P1 31/30-21G1
o 30/30-18B4 30/30-18G2
o 30/30-17Al
e 30/29-03K1
e 30/29-05D3 30/29-05B1
e 30/29-20C2 30/29-17K1
o 30/29-29A1 30/29-29C1
o 30/29-26]2 30/29-27A2
o 30/28-12]2 30/29-18J2

I
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ZALCO LABORATORIES, INC.

Analytical & Consulting Services

4308 Armour Avenue (661) 385-0539
Bakersfield, California 83308 FAX (661) 385-3068
Arvin Ediscn Water Storage District Laboratory No: 93907294-6
P O Bax 175 Date Received: 07/22/99
Arvin, CA 93203 Date Reported: 08/01/99

Attention: Tim Long

Sample Identification: ' AEN-03
Sampled by Ryan Kroeger on 07/21/99 at 14:00

IRRIGATICN WATER ANALYSIS

pH 8.3
Electrical Conductivity, EC
(millimhos/cm @ 25 C) 1.04
Constituents mg/1 meq/1
Calcium, Ca 110 5.49
Magnesium, Mg 33 2.71
Sodium, Na (calculated) 56 2.42
Potassium, K 9.9 0.25
Alkalinity as: '
Hydroxide, OH 0 0
Carbonate, CO3 0 0
Bicarbonate, HCO3 270 4.36
Chloride, C1 63 1.78
Sulfate, S04 140 2.96
Nitrate, NO3 110 1.77
Totals (Sum) 650 21.74
Boron, B 0.11
Total Dissolved Solids, (Grav) 650
Calculated Hardness, CaCO3 410
Sodium Adsorption Ratio, SAR . 1.2
Exchangeable Sodium Percentage, ESP 0.5
Cation/Anion Balance, % 0.43
Sodium, Na (determined), mg/l 60
Langelier Scale Index 1..39
Gypsum Requirement, lbs/ac-ft 0
Director

This report is furnithed for the exclutive uze of our Customer and applies only to the samples tested. Zalco is not responsibla for report alierafion or detachment.
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Arvin-Edison Water Storage District

Agricultural Well Survey

(December 1998)

Well Energy Source

Electrical (86%)
Diesel (9%)
Gas (5%)
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Total Wells

- Groundwater Service Area
_ Surface Water Service Area
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Farm Wells

The target list of private agricultural farm wells below was produced to insure historical continuity in water
quality data (Map 5, Farm Well Water Quality Sample Locations (1993-1999)), as well as gathering
representative samples from the 4 water producing geologic sub-areas, and areas of poor water quality
within the District (Maps 6-8), the groundwater wells below represent a target list of Agricultural Farm
wells with preferred alternative wells (Map 9, Farm Well Water Quality):

Target Alternate
e 11/19-07R3 11/19-08N1
e 11/19-12R1 11/18-07G2
e 11/19-22E1
e 11/19-03P1
e 11/19-02H1 11/19-01P1
e 11/20-04H2
e 12/19-25Q1 12/18-31D2 or 31E2
e 12/20-32R1
o 32/28-33R2 32/28-33R1
e 32/28-22R1 32/28-22F2 or 23F2
e 32/29-3]INI
e 32/29-19P3 32/29-19L1
e 32/29-04R1 32/29-03Q1
e 32/29-17G2 32/29-17R2
e 32/29-28C2 32/29-27D1
e  32/29-19P3 - 32/29-19L1
e 31/29-36Gl
e 31/29-01B1
e 31/29-0812 31/29-08A1
s 31/29-22A2 31/29-27A1
e 31/30-17E1 31/30-18H1
e 31/30-16C1
e 31/30-21P1 31/30-21G1
e 30/30-18B4 30/30-18G2
o 30/30-17A1
e 30/29-03K1
e 30/29-05D3 30/29-05B1
e 30/29-20C2 30/29-17K1
e 30/29-29A1 30/29-29C1
s 30/29-2612 30/29-27A2
o 30/28-1212 30/29-1812
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BEFORE THE BOARD OF DIRECTORS OF
ARVIN-EDISON WATER STORAGE DISTRICT

IN THE MATTER OF: RESOLUTION NO. 01-25

AUTHORIZING THE INVESTIGATION OF WATER MANAGEMENT
OPPORTUNITIES WITH KERN DELTA WATER DISTRICT

WHEREAS, Arvin-Edison Water Storage District (Arvin-Edison) and Kern Delta
Water District (Kern Delta) are special districts, organized under the laws of the State of
California, serving Kern County, with service areas of approximately 132,000 acres and

125,000 acres, respectively; and

WHEREAS, the goais of both districts are {o provide a reliable, affordable water
supply to landowners and to improve groundwater conditions; and

WHEREAS, the districts are located adjacent to one another, share a common
boundary, and overly a contiguous groundwater basin; and

WHEREAS, water service within both districts are dependent upon conjunctive use
of the underlying groundwater supplies and imported surface water supplies o meet

their predominantly agricultural areas; and

WHEREAS, Arvin-Edison has contracted for a Friant-Kern Central Valley Project
supply of up to 351,675 acre-feet per year, and Kern Delta has contracted for a State
Water Project supply of up to 25,500 acre-feet per year and administers pre-1914 Kern
River water rights under which it has historically imported up to 225,000 acre-feet per

year; and :

WHEREAS, the districts combined, operate various water conveyance facilities
totaling approximately 180 miles of canals and 180 miles of pipelines, with interties with
the California Aqueduct, Cross Valley Canal, Friani-Kern Canal, and Kern River, and

WHEREAS, both districts have constructed or are in the process of constructing
groundwater banking facilities to be operated for the benefit of district landowners and
third parties, with Arvin-Edison’s capability fo bank and/or extract at 150,000 acre-feet
per year and Kemn Delta’s capacity to bank and/or extract projected to be at 60,000

acre-feet per year; and

WHEREAS, Arvin-Edison has contracted with Metropolitan Water District of Southern
California (MWD) to provide water banking services to MWD and Kern Delta is currently
negotiating a contract to also provide water banking services to MWD; and

WHEREAS, the districts have the combined capability to transfer or exchange water
and/or otherwise pursue opportunities to coordinate water management activities with



various State, Federal, and local agencies, as well as environmental groups, and private
parties throughout the State of California; and

WHEREAS, the districts desire to investigate programs of mutual benefit, which will
further enhance their individual and collective abilities to manage their various water

supplies and reduce their costs.

NOW, THEREFORE, BE IT RESOLVED that this Board of Directors has directed staff
and consultants to explore, investigate, and identify mutually beneficial activities that
may be implemented with Kern Delta within the following broad categories:

a) Coordinated Use of Groundwater Basin: Coordinated use of the
groundwater basin underlying the two districts to meet existing and
future water supply needs for the districts’ landowners and joint use
of groundwater banking facilities for the districts’ mutual benefit, as
well as benefits for third parties.

b) Joint Regulation of Surface Water Supplies:
Transfers/Exchanges between the two districts of available water
resources to maximize the water supply reliability and groundwater
benefit while minimizing cost; and

c) Facilities Use and Interconnections: Use existing and proposed
conveyance facilities throughout and between the two districts to
enhance water delivery operations, reduce losses, maximize
deliveries and minimize cost.

All the foregoing being on motion of Director _ Valpredo , seconded by
Director Moore . and authorized by the following vote, to wit:

AYES: Directors' Frick, Moore, Fanucchi, Fry, Johnston, Valpredo, and
NOES:  None et |

ABSTAIN: None

ABSENT: Directors' Giumarra and Camp.

I HEREBY CERTIFY that the foregoing resolution is the resolution of said District
as duly passed and adopted by said Board of Directors on thg 9" day of October 2001,

WITNESS my hand and seal of said Board of Difedtors this day of October

j/)@ W
JOHN C.[MOORE
Secretary-Treasurer

of the Bdard of Directors

2001.
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ARVIN-EDISON WATER STORAGE DISTRICT
SUMMARY OF DISTRICT TOURS - Jan '99 to Present

DATE VISITOR(S) REPRESENTING
215 Jon Pamnell Cross Valley Canal Manager
3115 District Managers Friant Disfricts; D.E.LD., KT/R.G., and S.W.LD.
3/24 BDAC Committee Cal-Fed Process
727 Lindsay Beck State Water, New South Wales, Australia
o | 916 Jo-Ellen McChesney Chief Consuitant - CA Water, Parks & Wildlife
&110/13  Water District Officials Country of Spain
i 11/3 Managers & Directors Stockton East Water District
11/10  Gary Shanks CA Dept. of Water Resources
11118  Bill Luce & Staff USBR - Fresno
12/16  Manager & Directors James Irrigation District
12/26  Randy McFariand Friant Waterline Publisher
112 Bruce Babbitt & staff U.S. Dept of the Interior
219 Directors and Staff California and Kern County Farm Bureaus
4/18 David Behar NRDC Environmental Consultant
5/10  Cliff Trotter, Steve Murray Tasmanian Delegation
5/18 Water Quality Staff MWD - Pump-In Guidelines Workgroup
o | 8/18  Lou Barbich & Staff Barbich, Longerier, Hooper & King Accountancy
§ 6/23  Conner, Langiano & Staff P.G.&E.
7/12  John Burke & Staff USBR Water Acquisition Program Team
10/18  Mark Ysusi, Vicki Fry et al Azurix and BE Sacramento Staff
10/25 CSUB ElderCollege Presentation at Sycamore Canyon and N. Canal site tour
111 Water Officials Egyptian delegation - USBR Fresno coordinated tour
1211 Executive Btaff and Directors Metropolitan W.D. and Friant Water Users Authority
12/6 Management and Staff Cadiz Land Company and Sunworld, Inc.
2114 Representatives Michigan Sugarbeet Growers Assoc. UC Coop. Extension.
2121 Management and Directors Kings County Water District
4/12 Mayor & City Manager City of Orange Cove
5/23  Minister, staff and press Ministry of the Environment, Catalonia, Spain. UC tour.
S| 726 Water Officials Yunnan Province, China
&| 817  Directors and Staff Kings River Water Assoc. and MWD Staff
1172 Management Hawaiian Commercial & Sugar Company
11/5  General Manager & Staff Friant Water Users Authority
11121 Management & Consultants KDWD & MWD, including tour of proposed KD facilities
12/18  UCD Graduate Students wiGary Perez, FWUA
1130 Dennis Keller FT-A CVC Exchange Group
2/8 Directors and Staff Texas Water Development Board
&1320 Management North Kern WSD
&|5M7  Staff USBR - Fresno and Asacramento Offices
7125 Dave Sundig and Georgina Moreno UCB and Claremont Coltege Economists
11/4 Mike Day, Manager Provost & Pritchard Bakersfield Office
o | 3/28  Officials and Management Rural Water Supply of Ministry of Water Resources of China
§ 413 Directors, Staff & Consultants Kings River Water Assoc, and MWD Staff
4/21 * Directors, Staff & Consuitants San Luis Obispo County - Water Officials

*Franned

5/5/2003
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