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Abbreviations and Acronyms
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CORS
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California Water Code
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dibromochloropropane
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EDB
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Kern County Water Agency

MCL

maximum contaminant level

NAD

North American Datum

NAVD

North American Vertical Datum
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North Kern Water Storage District

ppm

parts per million
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U.S. Bureau of Reclamation

RWMG

Poso Creek Regional Water Management Group
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Regional Water Quality Control Board

Rosedale Ranch

Rosedale Ranch Improvement District

SWP

State Water Project
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1

Introduction

In the 1950s, in response to a long-term decline in groundwater levels, North Kern Water
Storage District (North Kern) adopted and implemented its irrigation distribution system
project based on the conjunctive use of available groundwater and surface water resources.
In 1993, in conjunction with the Rosedale Ranch Improvement District (Rosedale Ranch),
North Kern organized its existing groundwater management plan under provisions of
California Water Code Sections 10750 et seq. which were added through enactment of AB255 (in 1991). This was one of only seven plans in the state to be developed under this initial
legislation. To a very large degree, this plan formalized the many groundwater management
practices that had evolved over many years of operational experience with a significant
conjunctive-use project. Further, it affirmed the District’s commitment to local control and
management. This present effort is intended to update the District’s groundwater
management planning to comply with the requirements of subsequently enacted groundwater
management legislation; namely, AB-3030 and SB-1938.
Fundamentally, development of a groundwater management plan involves 1) setting an
overarching goal; 2) identifying issues of concern within the context of that goal; 3)
formulating basin management objectives (BMOs) that address the issues of concern; 4)
establishing management strategies and actions to achieve the objectives; and 5) developing
an implementation plan which tracks progress in meeting the BMOs. This list of
fundamental elements generally reflects the order of the thought process that guided
development of the groundwater management plan set forth herein. Accordingly, this report
is generally ordered in this same manner. Each of these elements is listed following, along
with the report section where it is addressed.
1) Overarching goal

Section 1

2) Issues of concern

Section 5

3) Basin management objectives

Section 5

4) Basin management strategies and actions

Section 5

5) Plan implementation

Section 6

The Groundwater Management Plan presented herein reflects the District's commitment to
conjunctive use, basin-wide cooperation, and local control and management.
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1.1

Overarching Goal

The goal articulated in the District’s 1993 Groundwater Management Plan is to “…preserve
and maximize the utility of the groundwater resource through conjunctive use with available
surface water, all with the view of obtaining an adequate water supply of satisfactory quality
at the least possible cost.” Though fundamentally similar, the overarching goal of
formulating and implementing this updated plan has been restated to the following:
“preserve the groundwater resource as a viable source of water supply to support overlying
uses into the foreseeable future through local control and management.” This goal is the
point of beginning for the formulation of the amended groundwater management plan.

1.2

Management Area

For the purpose of this plan, the “management area” consists of North Kern, which comprises
a gross area of about 60,000 acres, and Rosedale Ranch, which adds another 9,000 acres.
The area has been fully developed to irrigated agriculture for many years. Today, permanent
crops are in the majority, and include nuts and grapes. Irrigation water requirements are met
through a combination of surface water deliveries and pumped groundwater. All lands
overlie useable groundwater and it is used to make up any shortfalls in surface water
deliveries. Accordingly, groundwater extraction is very high in “dry” years and is much
reduced in “wet” years. The principal source of surface water is the Kern River. While
North Kern remains developed almost exclusively to irrigated agriculture and related uses,
portions of Rosedale Ranch have urbanized in recent years as the City of Bakersfield has
expanded to the north.
In Bulletin 118, DWR delineated groundwater basins in California, and Figure 1 shows
North Kern in relation to these groundwater basins. In particular, North Kern lies within
DWR Groundwater Basin No. 5-22.14, which is within the Tulare Lake Hydrologic Region,
which is part of the San Joaquin basin. Unlike some localized basins within the state, North
Kern overlies a small part of a regional, if not super-regional, basin. Figure 2 focuses on
Kern County and shows the location of the District in relation to the groundwater basin
boundary identified by DWR.
As suggested by the boundaries of the groundwater basin, the District shares a common (i.e.,
hydraulically connected) groundwater resource with neighboring water agencies.
Accordingly, water management practices in North Kern affect neighboring areas and vice
versa. Although the District only has authority to enact specific management practices
within its boundaries, the District may take actions to protect groundwater supplies from
activities outside of its area. As a practical matter, the area of influence is primarily within
the Kern County subbasin; however, part of the Tule subbasin may also be included.
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The Kern County subbasin is a highly developed groundwater basin where conjunctive use
has been practiced for decades. With highly developed water conveyance, replenishment,
and extraction capabilities, water agencies in the basin are in a position to manage the
resource to the benefit of all within the basin. Furthermore, with infrastructure in place to
engage in inter-basin water exchanges, the groundwater basin in Kern County plays a role in
the reliability of the water supply for the entire State of California. North Kern is physically
connected to these regional conveyance facilities in addition to being located on the
groundwater recharge forebay. These attributes put North Kern in a unique position with
regard to maintaining the groundwater resource and fostering both intra- and inter-basin
cooperation.

1.3

California Water Code

Part 2.75 of Division 6 of the California Water Code, titled Groundwater Management, is the
result of legislation passed initially in 1991, and subsequently amended. Presently, Part 2.75
consists of Sections 10750 through 10755.4. In this planning document, specific reference is
made to certain sections and some have been reproduced for ease of reference.
1.3.1 Statutory Authority
Development, adoption, and implementation of a groundwater management plan are
voluntary. §10753(a) provides that a “local agency” may adopt and implement a
groundwater management plan within its service area pursuant to Part 2.75 of the Water
Code. North Kern Water Storage District meets the definition of a “local agency” in that it is
a “local public agency that provides water service” (§10752(g)). Implementation of a plan
requires that the public agency have the necessary powers. In this regard, Water Code
Sections 10750 et seq. provides some additional powers. Most of these powers are already
provided under Water Storage District law (Division 14 of the Water Code) and many are
already being exercised under the District-approved projects.
1.3.2 Plan Requirements and Guidance
For those agencies electing to develop and implement a groundwater management plan, the
Water Code provides guidance respecting the content of a plan. Certain content is required if
the agency intends to apply for funding administered by DWR that may be available from
time to time; guidance respecting other content is discretionary. DWR Bulletin 118,
California’s Groundwater Update 2003, provides a summary of the guidelines set forth in
the Water Code, as well as additional suggestions. Table 1 presents a summary of these
guidelines, along with the location in this report where each is addressed.

9

2012 GROUNDWATER MANAGEMENT PLAN

Table 1: Potential Elements of a Groundwater Management Plan

Components

Location

Water Code Required Components [§10753.7(a)]
1.

Basin Management Objectives (BMOs).

Section 5

2.

Monitoring and management of groundwater elevations, groundwater quality,
inelastic land subsidence, and changes in surface water flows and quality that
directly affect groundwater levels or quality or are caused by pumping.

Section 6

3.

Plan to involve other agencies located in the groundwater basin.

Sections 5 &
6

4.

Map of groundwater basin boundary, as delineated by DWR Bulletin 118, with
agency boundaries that are subject to GMP.

Section 1

5.

Adoption of monitoring protocols.

Section 6

6.

Documentation of public involvement.

Section 5 &
Appendix C

Water Code Discretionary Components [§10753.8]
1.

The control of saline water intrusion.

N/A

2.

Identification and management of wellhead protection areas and recharge areas.

Section 5

3.

Regulation of the migration of contaminated groundwater.

Section 5

4.

The administration of a well abandonment and well destruction program.

Section 5

5.

Mitigation of conditions of overdraft.

Section 5

6.

Replenishment of groundwater extracted by water producers.

Section 5

7.

Monitoring of groundwater levels and storage.

Section 6

8.

Facilitating conjunctive use operations.

Section 5

9.

Identification of well construction policies.

Section 5

10. The construction and operation by the local agency of groundwater contamination
cleanup, recharge, storage, conservation, water recycling, and extraction projects.

Section 5

11. The development of relationships with state and federal regulatory agencies.

Section 5

12. The review of land use plans and coordination with land use planning agencies to
assess activities which create a reasonable risk of groundwater contamination.

Section 5

DWR Bulletin 118 Suggested Components
1.

Establish advisory committee of stakeholders.

Section 5

2.

Describe area to be managed.

Sections 1,
3, and 4

3.

Describe connection between BMOs, management actions, and water supply
reliability.

Section 5

4.

Periodic reports on basin conditions and management activities.

Section 6

5.

Periodic re-evaluation of Plan.

Section 6

10
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2

Groundwater Management

The area now included in North Kern Water Storage District was one of the earliest in
California to be considered for groundwater management, and investigations date back to
1913. Detailed investigations and proposals for a groundwater management plan involving
the conjunctive use of Kern River water were presented in a report entitled ”Kern River
Water Storage District” by A. L. Trowbridge, dated December 21, 1928.
This
comprehensive document set forth the water management concept currently being carried
out by the District.” (emphasis added)
----- San Joaquin Valley Agricultural Water Committee, Water Resources Management in the
Southern San Joaquin Valley, California, January 1979, p 58.
Groundwater management has been practiced in the San Joaquin Valley for decades, a fact
that was documented in a 1979 report initiated by the San Joaquin Valley Agricultural Water
Committee, Water Resources Management in the Southern San Joaquin Valley. As the
report title suggests, groundwater management activities existed under the broader umbrella
of water resources management. “Groundwater management plan” was codified in the 1990s
with the passage of groundwater management legislation. Accordingly, many agencies who
subsequently prepared groundwater management plans, including North Kern, were
formalizing in a standalone planning document many of the activities which had previously
been referred to as simply “water resources management”.
The plan formulation process included identification and consideration of adjoining or
overlapping agencies engaged in groundwater management. This section considers both
individual agency groundwater management planning documents and regional management
activities.

2.1

Neighboring Groundwater Management Plans

Cal. Water Code §10750(a): The Legislature finds and declares that groundwater is a
valuable natural resource in California, and should be managed to ensure both its safe
production and its quality. It is the intent of the Legislature to encourage local agencies to
work cooperatively to manage groundwater resources within their jurisdictions.

Similar to North Kern, neighboring water districts operate conjunctive-use projects , with
most based on the importation of supplemental water supplies from the State Water Project
(SWP), the federal Central Valley Project (CVP), or the Kern River. Accordingly,
groundwater management is on-going in these districts and is particularly relevant to this
plan given the shared (i.e., hydraulically connected) groundwater resource. The status of
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groundwater management in adjoining or overlapping areas is summarized below by agency
(reference Figure 2):
Cawelo Water District: Amended Groundwater Management Plan (July 2007)


Initially adopted in July 1994 and amended in 2007 to be compliant with planning
requirements which were added to the Water Code with the passage of SB-1938.



Basin Management Objectives include:
1. “Provide basin users with a long-term, reliable and affordable high-quality
groundwater supply.
2. Maintain the rights and beneficial uses of groundwater users within the basin.”
(p 1-6)



Groundwater monitoring programs include:
1. “Monitoring groundwater levels semi-annually;
2. Preparing District maps semi-annually of Lines of Equal Elevation of Water in
Wells and Lines of Equal Depth of Water in Wells;
3. Publishing an updated tabulation of the average depth to groundwater;
4. Monitoring groundwater quality annually in lieu of 5-year intervals; and
5. Preparing maps of the District’s groundwater quality for electrical conductivity,
boron and chloride content.” (p 3-1)

Shafter-Wasco Irrigation District: Groundwater Management Plan (July 2007)


“The District’s objective is to preserve the utility of the groundwater resource, both in
terms of quantity and quality at the least possible cost to sustain the agricultural
production and support urban development within the boundaries of the District.” (p
1-1)



“The Plan will enable the District to establish policies that will serve to enhance the
overall management of the water supplies available to the District.” (p 2-1)



The District’s Basin Management Objectives are:
1. “To promote and realize groundwater resource protection;
2. To facilitate groundwater resource sustainability;

12
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3. To develop groundwater resource understanding;
4. To develop groundwater basin understanding; and
5. To promote and facilitate information dissemination regarding the groundwater
source.” (p 4-1)


“Continued monthly monitoring of six (6) wells and semi-annual monitoring of 64
wells will assist in conclusions as to the status (availability) of the resource.” (p 4-3)



“Documentation in the form of an annual report will be prepared as required to record
the results of the management activities monitoring elements of the Plan.” (p 7-2)

Semitropic Water Storage District: Groundwater Management Plan (September 2003)


“The District’s objective is to preserve the utility of the groundwater resource within
its area, both in terms of quantity and quality.” (p 3)



Semitropic WSD is presently in the process of updating its groundwater management
plan, which is expected to be complete in 2012.

Improvement District No. 4 of the Kern County Water Agency:
Management Plan (June 2011)


2010 Urban Water

“ID4 currently monitors and records groundwater pumping quantities within its
service area boundaries, inclusive of NORMWD’s service area. Currently the region
does not have an AB 3030 Groundwater Management Plan. ID4 does produce an
annual report on water conditions. The report, titled Report on Water Conditions
within Improvement District No. 4, provides pumping and groundwater operations
within ID4’s boundaries (ID4 2009 ROWC). The report is published annually and
adopted by the Agency Board.” (p 3-17)

Rosedale-Rio Bravo Water Storage District: Groundwater Management Plan


Rosedale’s plan was prepared to 1) “to preserve and enhance groundwater resources”,
2) “enhance existing monitoring activities”, and 3) “provide for the continuance of
local management”. (p 2)



Rosedale operates a direct recharge project on behalf of its landowners and provides
water banking services to third parties. In this context, the District recently adopted a
“Policy Regarding Sustainable Groundwater Banking Operations”.
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City of Shafter: Urban Water Management Plan Update for 2010 (November 2011)


“The City of Shafter currently receives 100% of its water supply from an underground
aquifer.” (p 19)



“To date, the City has not adopted a groundwater management plan because it has not
experienced groundwater supply issues but will continually reassess the need to
prepare and adopt a plan.” (p 21)



“… City land owners help finance groundwater recharge programs and surface water
rights.” (p 21)



“… the City is within or adjacent to two irrigation district jurisdiction boundaries that
play a major role in groundwater management in the area. North Kern Water Storage
District (North Kern) and Shafter-Wasco Irrigation District (SWID) both practice
groundwater management through importation of surface water and monitoring of
groundwater levels and quality.” (p 27)

City of Bakersfield: 2005 Urban Water Management Plan Update (November 2007)


“The City of Bakersfield has not adopted a specific groundwater management plan for
the Kern County subbasin within the San Joaquin Valley Groundwater Basin.” (p 3-7)



“The goal of the water resource management is to limit groundwater extractions to no
more than the “safe yield” for the groundwater basin.” (p 3-8)

The above-referenced groundwater management planning documents were reviewed and
considered in the formulation of this plan, and was a key step in coordinating with the
planning efforts of other basin stakeholders. Summarized in Table 2, located at the end of
this section, are the adjoining entities and their adopted management plans.

2.2

Regional Cooperation and Collaboration

As noted near the beginning of this section, §10750(a) of the Water Code “encourage[s] local
agencies to work cooperatively to manage groundwater resources”. In addition to
coordinating with the individual efforts of the above-described districts, this section describes
overlapping agencies with regional extent as well as forums which include several groups of
districts who have come together cooperatively and collaboratively for purposes related to
groundwater management. Accordingly, the following subsections include discussion of the
County of Kern, the Kern County Water Agency, the Semitropic Groundwater Monitoring
Committee, and the Poso Creek Regional Water Management Group. Summarized in Table
2 (located at the end of this section) are the adjoining entities and their management plans,
along with an indication of which districts are participants in the Semitropic Groundwater
Monitoring Committee or the Poso Creek Regional Water Management Group.

14
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2.2.1

County of Kern

In May of 1989, the Kern County Board of Supervisors adopted Ordinance No. G-5006
concerning the regulation of wells and water systems. By reference, the Ordinance adopted
certain standards contained in California State Department of Water Resources Bulletin No.
74-81, and Kern Health Department Handbook “UT 50.” This Ordinance governs the
construction and reconstruction of wells, including protection of the well head, casing
standards and seals between aquifers, as well as procedures to be followed upon
abandonment, and is applicable to wells throughout the District and Kern County.
More recently, in a report to the Board of Supervisors regarding County-wide groundwater
resource management (2011), the County’s Development Services Agency indicated its
intent to undertake the following efforts:


Schedule tri-annual meetings with the Kern County Water Agency staff and prepare
water issue and program status reports for the Board of Supervisors.



Continue to implement water laws and programs and comment on water planning
proposals.



Prioritized participation in water program meetings.

With regard to the last item, this same report listed a number of the local water meetings or
forums, which included the Poso Creek Regional Water Management Group (reference
Section 2.2.4). Finally, when requested by agencies of Kern County, the District reviews
development plans and proposals within its boundaries.
2.2.2 Kern County Water Agency
Kern County Water Agency (KCWA) was created by special act in 1961 and has boundaries
which are coincident with the County of Kern. Though KCWA has not developed a formal
regional groundwater management plan, they have engaged in activities integral to
groundwater management, which include the following (to name a few):


Contracting vehicle for the importation of State Water Project Water to Kern County.



Local clearinghouse for the collection and management of groundwater level data
and, to a lesser extent, groundwater quality data.



Prepares an annual water supply report which includes maps of groundwater levels
and the concentration of total dissolved solids; selected groundwater level
hydrographs; and estimates of total water supplies and uses.



Cooperates with DWR in the semi-annual collection of groundwater level
measurements in Kern County.

15
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2.2.3 Semitropic Groundwater Monitoring Committee
With the development of Semitropic Water Storage District’s Groundwater Banking Project
in the early 1990s, North Kern took a leadership role in the development of a Memorandum
of Understanding Regarding Operation and Monitoring of the Semitropic Water Storage
District Groundwater Banking Project (1994), which includes North Kern and most of its
immediate neighbors.
Under that Memorandum of Understanding, the Semitropic
Groundwater Monitoring Committee was formed; its membership includes representatives
from North Kern, Shafter-Wasco Irrigation District, Southern San Joaquin Municipal Utility
District, Semitropic Water Storage District, Rosedale-Rio Bravo Water Storage District, and
Buena Vista Water Storage District (as shown on Figure 2). It is noteworthy that the
committee includes users of State Water Project water, federal Central Valley Project water,
and local Kern River water. The responsibilities of the committee are identified in the
Memorandum of Understanding and are summarized following:


Engage a professional groundwater consultant.



Meet and confer periodically.



Establish groundwater evaluation methodologies.



Identify additional monitoring wells that are considered necessary.



Prepare annual water balance studies and other interpretive studies.



Develop criteria for determining the conditions constituting a significant imbalance
between the delivery of water for banking and/or nonbanking purposes and
withdrawal for such purposes.



Determine the impacts of the Project by evaluating with and without Project
conditions.



Develop procedures, review data, and recommend Project operational criteria for the
purpose of identifying, verifying, avoiding, eliminating or mitigating to the extent
practical, the creation of significant imbalances or significant adverse impacts.

The Committee has been meeting as necessary since its inception in 1994. Kenneth D.
Schmidt and Associates serves as consultant to the Committee and has been responsible for
preparation of a biennial monitoring report. The Committee’s consultant has also provided
guidance on the location and construction of all of the District’s monitor wells.
2.2.4 Poso Creek Regional Water Management Group
In the spring of 2005, efforts were underway to bring several adjoining water agencies
together for the purpose of developing an Integrated Regional Water Management Plan and,
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by early 2006, plan development had begun in earnest. By July 2007, the following water
agencies had cooperated in the development of a Plan and the boards of directors of these
same agencies had adopted the Plan.


Cawelo Water District



Delano-Earlimart Irrigation District



Kern-Tulare Water District



North Kern Water Storage District



Semitropic Water Storage District



Shafter-Wasco Irrigation District

Collectively, these agencies formed the Poso Creek Regional Water Management Group.
The purpose of the resulting Poso Creek Integrated Regional Water Management Plan (Plan)
is to provide a framework for (1) coordinating groundwater and surface water management
activities through regional objectives, and (2) implementing the measures necessary to meet
those objectives. The Plan’s objectives included the following:


Maintain groundwater levels at economically viable pumping lifts.



Protect the quality of groundwater and enhance where practical.



Enhance monitoring activities to meet groundwater level and water quality goals.

While the Plan includes a number of findings, the overriding conclusion is that surface water
supplies available to the Region will be significantly reduced in the future (relative to
historical conditions) and that there will be a corresponding decline in groundwater levels as
groundwater is used to make up the reduction in surface water supplies if actions are not
taken.
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Table 2: Summary of Adjoining Entities: Management Plans, Collaboration, and Surface Water Supplies
Management Plans

Agency

Common
Boundary or
Overlap with
North Kern

Collaboration
Poso Creek
Semitropic
Groundwater Urban Water
Regional
Groundwater
Management Management
Water
Monitoring
Plan
Plan
Management
Committee
Group


Buena Vista Water Storage District
Cawelo Water District



City of Bakersfield



City of Shafter










Improvement District No. 4 of KCWA



Kern County Water Agency (KCWA)



Central
Valley
Project

State
Water
Project






















Kern‐Tulare Water District

Kern
River




Delano‐Earlimart Irrigation District

Surface Water Supplies



Rosedale‐Rio Bravo Water Storage District





Semitropic Water Storage District







Shafter‐Wasco Irrigation District







Southern San Joaquin Municipal Utility District
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3

The District

This section provides background regarding North Kern Water Storage District, including
land use; water supply and use; facilities; groundwater recharge and recovery; and future
water supply and demand.

3.1

Formation

North Kern Water Storage District was established in 1935. In the 1940s, North Kern
initiated a feasibility study for a conjunctive use program combining the acquisition and
management of available Kern River water supplies with groundwater storage underlying
North Kern. These efforts resulted in the adoption of a project based on conjunctively
managing the available surface water and groundwater resources. Project implementation (in
the 1950s) included construction of 1,500 acres of spreading ponds for recharge and 50 deep
wells for recovery, which provided the necessary regulation for a highly variable Kern River
supply. Not only is there significant annual variability which requires regulation, a portion of
the supply occurs in the fall and winter months which are largely outside of the irrigation
season, In 1980, a conjunctive use project was formulated and adopted for the Rosedale
Ranch Improvement District (Rosedale Ranch), which is shown on Figure 2. Under a
separate contractual arrangement, Kern River water which is typically available from the
City of Bakersfield in wetter years is delivered for irrigation in lieu of pumping groundwater.

3.2

Location

North Kern is located in Kern County, west of U.S. Highway 99, southwest of the City of
McFarland, northwest of the City of Bakersfield, and east of the cities of Shafter and Wasco.
While most of North Kern lies north of Seventh Standard Road, those lands lying to the south
are referred to as Rosedale Ranch. Figure 1 illustrates the District’s location within the State
and Kern County and in relation to the groundwater basin.
With regard to surface water features, the Calloway, Friant-Kern, and Lerdo canals run northsouth through the District; Poso Creek runs northwest through the north part of the District;
and the Kern River is south of the District, all as shown on Figure 2. As discussed in Section
2, adjoining water agencies include Rosedale-Rio Bravo Water Storage District to the south,
Shafter-Wasco Irrigation District to the west, Semitropic Water Storage District to the
northwest, Southern San Joaquin Municipal Utility District to the northeast, Cawelo Water
District to the east, and Improvement District No. 4 to the southeast. North Kern is shown on
Figure 2 in relation to its neighboring water agencies. In relation to the subsurface, the
District is located east of the structural axis of the Central Valley and on the forebay
(recharge area) of the Kern County subbasin of the Central Valley Aquifer, specifically,
Department of Water Resources (DWR) Groundwater Basin No. 5-22.14 has been assigned
to the Kern County subbasin.
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3.3

Land Use

About 55,000 acres of the 60,000 gross acres in North Kern have been essentially fully
developed to irrigated agriculture for over forty years; however, cropping patterns have
varied over the years. At the time of North Kern’s original project in the 1950s, North
Kern’s lands were developed almost exclusively to annual crops. Currently, permanent crops
--- principally nuts and grapes --- account for about 85 percent of the irrigated area. Principal
annual crops include cotton, tomatoes, and wheat. Rosedale Ranch has about 7,400 of its
9,200 gross acres developed to irrigated agriculture, with the majority planted to almonds;
annual crops have principally been comprised of small vegetables. The last land use survey
conducted by DWR was in 2006 and the resulting land use map is presented in Figure 3.
Based on the District’s 2011 land use survey, cropped acreage was distributed among the
following six general crop categories (as defined by DWR):
Table 3: 2011 Cropping Pattern
Deciduous

73%

Field

4%

Grain

2%

Pasture

3%

Truck

5%

Vineyard

13%
Almond Trees in Bloom

While the cropping pattern has changed over time, the total farmed acreage has gone up and
down somewhat with the economics of farming. Going forward, it is reasonable to anticipate
that the farmed acreage will continue to evidence modest annual fluctuations, without any
increasing trend (since the District is essentially fully developed) or decreasing trend.
Where farm lands in North Kern are proximate to existing urban areas, there has been
pressure during good economic times to convert these lands to urban uses. Urbanization is
occurring throughout the Kern County subbasin and other water districts are also addressing
this issue. To date, the Rosedale Ranch area has been more of a target for urbanization as the
City of Bakersfield expands to the north. As the City of Bakersfield has annexed areas of
Rosedale Ranch, these areas have been detached, with the necessary water supply to be
provided by the City. Approximately 1,000 acres have been annexed to the City of
Bakersfield since formation of the Improvement District in 1980. Rosedale Ranch continues
to carry on discussions with appropriate agencies to help ensure the management of the
groundwater resource. In 2006, the City of Shafter annexed about 5,200 acres located within
North Kern, generally in the area bounded on the south by Seventh Standard Road and
extending north about five miles. Most of the land within this annexation remains in
irrigated agricultural uses as the most recent downturn in the economy has brought new
development to a standstill. City boundaries are shown on Figure 3.
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3.4

Historical Water Supply

Sources of water include surface water from the Kern River, Poso Creek, imports from the
Friant-Kern Canal, exchanged supplies with other water districts, and pumped groundwater.
North Kern’s principal surface water supply is Kern River, which is diverted and delivered
northward into the District through a largely open canal, gravity system. Historically this
source of supply has ranged from less than 10,000 acre-feet in a “dry” year to nearly 400,000
acre-feet in a “wet” year. Owing to the highly variable Kern River supply, North Kern
supplements available surface water supplies with underlying groundwater resources.
During wet years on the Kern River, significant deliveries of surface water are made to
irrigation and spreading (for groundwater recharge). The surface water which is placed in
groundwater storage is subsequently pumped as groundwater by both North Kern and its
landowners to meet irrigation water requirements. Poso Creek traverses the north part of the
District and is a relatively small and infrequent source of local surface water.
In addition to the diversion of local surface water supplies, North Kern is uniquely positioned
to participate in exchanges which involve State Water Project (SWP) and Central Valley
Project (CVP) supplies owing to its proximity to major SWP and CVP conveyances and
service areas. Regarding CVP water, it is noted that the Friant-Kern Canal slices through the
middle of North Kern from north to south. In addition, North Kern’s immediate neighbors to
the north and west are CVP-Friant contractors; namely, the Southern San Joaquin Municipal
Utility District and the Shafter-Wasco Irrigation District. Regarding SWP water, the Cross
Valley Canal conveys SWP water from the California Aqueduct into the metropolitan
Bakersfield area, where water is pumped into North Kern’s Beardsley Canal for delivery to
North Kern’s immediate neighbor to the east; the Cawelo Water District. These neighboring
water agencies are shown on Figure 2. Though not a long-term CVP contractor, North Kern
has purchased CVP water that has been available from time to time, typically during the peak
runoff period of wet years. In this regard, it is noteworthy that the District has constructed
two turnouts from the Friant-Kern Canal to facilitate such purchases, as well as water
banking and exchange arrangements with neighboring districts.
For Rosedale Ranch, the principal source of surface water has been the Kern River, with
significant supply only being available during some of the wetter years. With an irrigation
distribution system capable of serving a full supply (when available) to developed lands, and
with the Improvement District empowered to purchase water supplies as available, Rosedale
Ranch is positioned to take advantage of the wetter years by purchasing and distributing
surface supplies, reducing groundwater pumping by a like amount, and thereby preserving
the groundwater resource. This wet-year practice remains the foundation of the Rosedale
Ranch management program.
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3.5

Service Areas

North Kern delivers water solely for irrigation use. The District is comprised of two service
areas; a surface water service area (Class 1 service area) and a groundwater service area
(Class 2 service area), each comprising about one-half of the District’s area. These service
areas are identified on Figure 4. North Kern delivers surface water and/or pumped
groundwater to satisfy the irrigation water requirements of the surface water service area.
The remaining one-half of the District principally relies on groundwater pumped through the
use of on-farm wells; however, to the extent that the District has water available for
spreading (i.e., over and above the needs of the surface water service area) and there is an
irrigation demand that can be physically reached, surface water is delivered to the Class 2
service area as well.
The Rosedale Ranch irrigation distribution system has the capacity to meet the irrigation
water requirements of all irrigated lands in the improvement district. Accordingly, if
sufficient surface water supplies are available, there would be little to no groundwater
pumping. On the other hand, in the absence of surface water supplies, all irrigation water
requirements are met with on-farm wells. Groundwater remains the principal source of water
in Rosedale Ranch, with surface water being purchased and delivered on an as-available
basis, inasmuch as it does not benefit from the same water rights that are available to North
Kern proper.

3.6

Conveyance and Distribution Facilities

Delivery of surface water is accomplished
through approximately 130 miles of unlined
canals heading at two points of diversion at
Kern River, 20 miles of pipeline, and 20
miles of lined canal.
The District’s
principal supply artery, and most upstream
diversion, is the Beardsley-Lerdo system.
This system is entirely gravity and consists
of the diversion structure or headworks on
the Kern River, 9.5 miles of concrete-lined
canal (referred to as the Beardsley Canal)
between the headworks and the District’s
Concrete-Lined Beardsley Canal
southern boundary, followed by an unlined
canal section (referred to as the Lerdo Canal) which continues along the eastern or “high”
side of the District. Up to 850 cfs has been conveyed through the Beardsley Canal and
delivered into the District. The second point of diversion, 4.5 miles downstream of the first,
is the Calloway headworks which services the relatively large, unlined section of the
Calloway Canal. This facility is also entirely gravity and extends for 10.4 miles before
entering the District at Seventh Standard Road. This “wet-year” facility has a capacity of
1,000 cfs at the headworks. Distribution laterals are generally unlined ditches and deliver
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water to farm turnouts by gravity from the previously-described main conveyance facilities.
The main conveyance canals and distribution laterals within North Kern are shown on Figure
4.

3.7

Historical Irrigation Deliveries

North Kern conjunctively uses surface water and groundwater to meet the irrigation water
requirements of its landowners. As noted in Section 3.3, there has been a trend away from
annual crops in favor of permanent crops. To this extent, the District has evidenced a
“hardening” of its demand over time. District deliveries to irrigation over the last 20 years
are presented in the following chart
Figure 5: District Deliveries to Irrigation

These amounts include both surface water and District-pumped groundwater. Any remaining
irrigation demand was met with on-farm groundwater pumping.

3.8

Groundwater Recharge

Indirect recharge occurs to the extent that the District delivers surface water in lieu of
pumped groundwater in satisfaction of irrigation water requirements. Kern River water
which is surplus to immediate irrigation requirements and cannot be regulated in the
District’s share of conservation storage space available in Isabella Reservoir, is available for
direct recharge. In this regard, North Kern makes use of over 1,500 acres of spreading
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ponds, the dry channel of Poso Creek, and unlined canals. The spreading ponds have been in
use for over 50 years and consist of relatively small ponds or cells within a given spreading
site, separated by contour dikes. There are
five sites, which range from about 60 acres
up to about 600 acres, with the locations
shown on Figure 4. It is noteworthy that,
prior to the development of its extensive
spreading grounds in the 1950s, North
Kern initiated field experimentation and
research in 1936 regarding the use of
artificial recharge methods in the southern
San Joaquin Valley.
Calloway Canal and Rosedale Spreading Ponds

All of these facilities --- formal spreading
works, unlined conveyance facilities, and the channel of Poso Creek --- have combined to
allow the direct recharge of almost 25,000 acre-feet in one month and 240,000 acre-feet in
one year (1998). Almost 200,000 acre-feet of the 240,000 acre-feet was recharged in the
District’s spreading ponds. Since the spreading ponds were constructed in the 1950s, North
Kern has spread over 3.25 million acre-feet. Deliveries to spreading over the last 20 years
are presented in the following chart.
Figure 6: Deliveries to Spreading
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3.9

Groundwater Recovery

During dry years, deliveries of Surface water to
irrigation are greatly reduced and groundwater
pumping is significant. In years of deficient surface
water supply, continuity of delivery to the surface
water service area is maintained by the operation of
over 90 wells which are owned and operated by the
District (reference Figure 4 for locations), while onfarm wells are used to meet irrigation demands in
the remainder of North Kern. While many of the
District wells which were constructed in the 1950s
are about 800 feet in depth, most wells constructed
since that time are typically drilled to a depth of
about 1,000 feet, with the top of the screened
interval located from 400 to 500 feet below ground surface, and extending for 500 to 600
District Deep Well
feet. Pumping lifts vary with hydrology and with
location; however, they are estimated to have
ranged from 350 to 400 feet over recent years. The at-well pumping drawdowns during the
irrigation season can exceed 100 feet, but are typically about 50 to 75 feet. Based on a 2008
field survey, privately-owned on-farm wells totaled over 200, about 70 percent of which
were in a ready-to-operate condition.
During the driest of years, the District’s well field is principally operated during the ninemonth period extending from February through October, and is at or near capacity from May
through August. Annual pumpage from District wells has ranged up to 100,000 acre-feet.
Conversely, there are years where available surface water supplies are adequate and the well
field is not used at all. In fact, there have been instances where District wells have not been
operated for several consecutive years, which is illustrated on the following figure.
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Figure 7: Groundwater Pumping from District-Owned Deep Wells

3.10 Future Water Supply and Demand
There is the potential that North Kern’s Kern River supplies will be reduced in the future;
however, the amount and timing of the reduction is uncertain at this time. In particular,
North Kern has been receiving 20,000 acre-feet annually under a contract which transitioned
to an extension term at the end of 2011, such that there is the potential that this amount will
become less reliable over time. The rights and duties of the parties under that contract are the
subject of ongoing litigation between the District and City of Bakersfield. In addition, while
North Kern has purchased “surplus” water which has been available from time to time from
the Friant-Kern Canal, it is projected that there will be less “surplus” water available to noncontractors, such as North Kern, as the 2006 San Joaquin River Settlement is implemented.
Poso Creek supplies are protected by an agreement with both upstream and downstream
water users; however, the amount of this supply is relatively small and very infrequent.
Accordingly, absent a reduction in demand, it is reasonable to expect an increased reliance on
pumped groundwater going forward.
Future demand patterns will certainly change as irrigated agricultural lands are converted to
urban uses; however, the total demand may or may not change depending on a number of
factors, including the density of the urban development. There may be less recharge with
urban development, owing to impervious surfaces and piping wastewater to a treatment
facility for reuse. If dual systems are part of the urban development, then non-potable
supplies could be delivered to landscape irrigation uses.
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4

The Basin

Department of Water Resources (DWR) Bulletin No. 118, California’s Groundwater Update
2003, delineates the groundwater basins and subbasins throughout California. In the Central
Valley, subbasins are more “institutional” than hydrologic in nature. The San Joaquin Valley
portion of Kern County is referred to as the Kern County subbasin, the north boundary of
which is coincident with the north County line. North Kern is within the Kern County
subbasin, which is designated as DWR Groundwater Basin Number 5-22.14, and the District
is shown in relation to the groundwater basin boundary on Figures 1 and 2.
As a prerequisite to developing a management plan --- with basin management objectives,
strategies, and actions --- it is necessary to characterize the basin. The characterization is
done with an eye toward identification of issues of concern related to the groundwater
management goal. Accordingly, this section presents a summary of the geologic setting,
aquifer characteristics, groundwater levels, and water quality.

4.1

Understanding

The Kern County subbasin is a well studied basin, with major studies having been conducted
by both state and federal agencies. Project reports and environmental documents prepared by
local water districts are a source of more site-specific data. Development of groundwater
flow models is typically data intensive, requiring aquifer parameters, recharge, and pumpage
over space and time. In this regard, both the California Department of Water Resources
(DWR) and the U.S. Geological Survey have developed very generalized regional
groundwater flow models; however, in more recent times, some local water agencies have
developed groundwater flow models for their specific needs. More often than not, the
modeling needs have been related to the evaluation of groundwater-level impacts of proposed
or existing groundwater banking operations.
Aquifer test data are limited in North Kern. There are a fair number of electric logs available
and there are sufficient data to make reasonable interpretation of the subsurface sediment
types. Correlating the subsurface sediments within North Kern to broader regional zones is
more difficult, not so much due to a lack of data, as the complex nature of the underlying
sediments. Hundreds of electric logs with deep formation and base of fresh water
information are recorded at the Bakersfield office of the State Division of Oil and Gas.

4.2

Geologic Setting

Alluvial deposits in the Kern County subbasin generally consist of sand, silt, and clay laid
down in a complex sequence principally by the Kern River, Poso Creek, Deer Creek, the
White River, and small drainages along the Sierra Nevada Mountains to the east, and to a
29
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lesser extent, by streams along the Coast Range to the west. The terminus for these flows in
the geologic past was Tulare Lake, located to the north of Kern County on the west side of
the San Joaquin Valley. The axis of the San Joaquin Valley Basin along the west side of the
valley has been subsiding over time and, as a generalization, the sediments tend to dip and
thicken towards the axis of the basin and pinch out on the east and west edges.
Figure 8 indicates the locations of two geologic cross sections; one section generally
orientated from west to east (Figure 9), and one section generally orientated from north to
south (Figure 10). These cross sections show the subsurface interpretation of data from
selected wells that have been drilled, with no attempt to “connect” between data locations.
These sections show an upper zone of clay lenses labeled the “300-foot clay”, a middle zone
of clay lenses labeled the “700-foot clay”, a lower zone of clay lenses labeled the “900-foot”
clay, and the contact between oxidized and reduced sediments.
The Corcoran Clay or E-Clay has been identified to both the west and north of the District.
To the north, in Township 25 South, Range 25 East, it pinches out and is not considered to be
an effective hydrologic barrier further to the south. The “300-foot clay”, a set of
discontinuous clay lenses, may have been contemporaneously deposited during the same
general geologic time as the E-Clay. The “300-foot clay” is discontinuous, allowing for
downward groundwater movement, and it appears to produce mildly semi-confined
conditions rather than confined conditions in the aquifer below it.

4.3

Occurrence and Movement of Groundwater

Within the District, a heterogeneous aquifer system contains water under unconfined
conditions in the upper few hundred feet, which grades into confined conditions with depth.
Confinement is dependent on the extent of the clay layers. Fresh water occurs to a depth of
about 1,500 feet along the axis of the valley. In general, the deepest fresh water occurs on
the east side of the basin, and more saline water occurs at shallower depths on the west side.
The District lies above deep fresh water, and wells (both District and on-farm wells) are fully
contained within this zone.
To the east of the District, a series of faults effectively prevent significant hydraulic
connection between the valley aquifer and groundwater in the dissected uplands. To the
south, groundwater levels beneath the Kern River have historically created a water-level
ridge or “high” relative to adjoining areas. To the west, the alluvial deposits generally form
five major aquifers or zones: shallow/perched zones; an unconfined aquifer above an
extensive clay layer; the Corcoran Clay or E-Clay; a confined aquifer consisting of a main
groundwater production zone and a transition zone; and a lower saline aquifer. North of the
District, groundwater flows between the Kern County subbasin and the Tule subbasin.
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Under natural conditions --- prior to groundwater pumping --- recharge flowed from the
margins of the valley toward the north-south trough of the valley, with an upward movement
recharging marshes and rivers. By the early 1960s, the flow patterns were altered due to
widespread groundwater pumping, which induced groundwater flow toward the pumping
centers, thereby creating a reversal of the natural vertical flow gradient. As a general
proposition, the prevailing groundwater gradient is from east to west toward the trough of the
valley. Based on inspection of Figure 11, which shows groundwater elevation contours for
spring 2009 conditions (KCWA, Water Supply Report: 2008), the groundwater gradient was
from east to west in the north portion of the District and toward the northwest in the south
portion of the District. These gradients support significant subsurface outflow. While the
gradients have likely changed to some degree over time, this generalized pattern of
groundwater underflow has persisted for many years.

4.4

Recharge

Replenishment of groundwater in the basin occurs naturally along the established channels of
Kern River --- located to the south of the District, and Poso Creek --- located in the north
portion of the District. With the diversion of Kern River water for irrigation and, in more
recent times, the importation of SWP and CVP water for irrigation, the deep percolation of
applied irrigation water is a large and really extensive source of recharge. Irrigation
operations also result in seepage losses from unlined conveyance canals. North Kern’s
primary conveyance canal from the River is lined with concrete until it enters the District.
Within the District, this canal remains unlined since any canal seepage becomes recharge to
the underlying groundwater and is therefore recoverable. During “wet” years, direct recharge
through the use of spreading ponds is significant in the basin. As noted in Section 3, North
Kern’s 1,500 acres of spreading ponds were some of the earliest to be developed. Since that
time, several thousand acres have been developed to spreading ponds on the Kern River fan
to support water banking programs.
Within North Kern, recharge is the result of percolation of water from the overlying ground
surface; whether applied irrigation water, canal seepage, or intentional spreading. However,
as noted earlier in Section 4, the main groundwater production zone adjacent to and west of
the District is located below the E-Clay and is largely confined. As a result, recharge to this
zone occurs principally as subsurface inflow, a large component of which comes from the socalled “forebay” area which includes North Kern to the east and the Kern River fan to the
south. While there are shallow clay layers further to the west of the District --- closer to the
trough of the valley --- which restrict the percolation of surface water and have formed areas
of shallow groundwater, such conditions are not found in North Kern.

4.5

Water Levels

Kern County’s irrigated acreage increased during the 20th century until the mid 1970s, after
which it has fluctuated in response to the changing economics of agriculture. The increases
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during the first half of the 20th century were primarily supported by increased use of pumped
groundwater. The increased use of groundwater was met with declining groundwater levels,
which provided the impetus for North Kern to develop and implement a project in the 1950s
to bring more Kern River water into its area. Similarly, adjoining districts developed and
implemented projects to import supplemental SWP and CVP water supplies. Delivery of
CVP and SWP water supplies by North Kern’s neighbors commenced in the 1950s and
1970s, respectively. The importation of surface water supplies has substantially arrested the
long-term decline in groundwater levels that existed prior to the development of these
supplemental water supply projects.
The average static spring groundwater levels in the District are shown on Figure 12 for the
period extending from 1981 to 2011.
Figure 12: District-Wide Average of Spring Water Levels

Following the 1976-1977 drought, water levels trended upward for about ten years, which
was a period of above-average rainfall. Heavy withdrawals occurred during the 1987 to 1992
drought, with a corresponding decline in water levels; however, after 1995, water levels
again trended upward for about five years. Prior to implementation of the District’s Project
in the 1950s, groundwater levels evidenced a persistent decline. In general, since 1977,
water levels have increased during “wet” periods and decreased during “dry” periods. While
groundwater levels have fluctuated in response to wet and dry periods, groundwater levels
have been relatively “stable” since 1978, i.e., without clear evidence of a long-term decline.
The average depth to groundwater in 1986, at the end of a “wet” period, was about 200 feet.
In 1993, at the end of a “dry” period, the average depth was about 270 feet. Over the last 20
years, the annual (average) spring water levels have fluctuated within a band of about 50 feet.
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Seasonal fluctuations can be significant and are a function of the amount of groundwater
pumping in a given year and the location within the District. In general, seasonal
fluctuations are greater in the north portion of the District and tend to become less
pronounced from north to south.
Recall from discussion in Section 2.2.4 that the anticipated reduction in surface water
supplies diverted into the region going forward will result in lower water levels.

4.6

Subsidence

Land subsidence in the Tulare Basin aquifer has been caused primarily by the compaction of
fine-grained sediments following long-term withdrawal of groundwater in excess of
recharge. Land subsidence can be characterized as either elastic, which is related to coarsegrained materials, or non-elastic, which is related to fine-grained materials. Clay compaction
is permanent (non-elastic subsidence) and aquifer storage is lost, while coarse-grained
unconfined aquifer materials rebound (elastic subsidence). Non-elastic compaction appears
to happen more readily when wells are perforated only in the confined part of the aquifer
system, beneath a significant clay layer or layers, because a larger head differential is created
which imparts greater stresses on the aquifer materials.
Among other areas in the San Joaquin Valley, land subsidence has been studied in the area
extending from Wasco on the south to Tulare on the north. The greatest amount of
subsidence in this study area was centered along State Highway 99 between the communities
of Pixley (on the north) and Delano (on the south). While the area of greatest historical
subsidence is located to the north of the District, subsidence has been identified in the
northern portion of North Kern, principally in the area lying north of State Highway 46.
During the period extending from 1926 to 1970, the maximum subsidence is indicated to be
about four feet at the District’s northern boundary, with an average of about two and one-half
feet over the area north of Highway 46. Figure 13 shows the 1926-1970 lines of equal
subsidence as they relate to North Kern. In 1988, the California Department of Water
Resources surveyed a line of benchmarks which included the alignment of Highway 46 in
North Kern. Based on this survey, subsidence for the period extending from 1962 to 1988 is
suggested to have been about one foot near the intersection of Highways 46 and 99 (at the
east edge of the District) and is essentially zero near Wasco (at the west edge of the District).
In this regard, it is noteworthy that North Kern implemented a project in the 1950s to
mitigate groundwater level declines by diverting more Kern River water into the District’s
area during “wet” years (which water is stored in the underlying groundwater reservoir for
use during “dry” years). In addition, deliveries of imported Central Valley Project and State
Water Project water to North Kern’s neighboring water agencies (who share the common
groundwater basin) commenced in the 1950s and 1970s, respectively.
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4.7

Groundwater Quality

Groundwater in the east part of the subbasin is typically sodium bicarbonate type water,
while groundwater to the west is characterized by calcium sulfate type water. The overall
quality of groundwater in the Kern County subbasin is good, particularly for agricultural
uses. With that said, there are areas with elevated salinity which affects what crops can be
grown or whether crops can be grown. Closer to the trough of the valley, these are
associated with areas of perched or shallow groundwater, which are not present in North
Kern. Below the base of fresh water, groundwater quality transitions to highly saline water
over a few hundred feet. While this can be an issue on the west side of the basin, the base of
fresh water is sufficiently deep in the area of North Kern such that it has not been an issue.
DWR developed the following classification criteria for irrigation water quality:
Table 4: Classification Criteria for Irrigation Water Quality

Class 1

Class 2

Class 3

Total dissolved solids in ppm

Less than 700

700-2000

More than 2000

Chloride in ppm

Less than 175

175-350

More than 350

Sodium in percent of base constituents

Less than 60

60-75

More than 75

Boron in ppm

Less than 0.5

0.5-2.0

More than 2.0

As shown above, the criteria define three classes, referred to as Class 1, Class 2, and Class 3,
where Class 1 is the best quality. Most of the historical water quality sampling within the
District has been done for agricultural purposes. Based on this sampling, groundwater
underlying the District generally meets the Class 1 criteria; however, there are exceptions.
The most notable exception is an area of high salinity extending south from the Shafter
Airport to near Seventh Standard Road and Highway 99. Outside of this area, total dissolved
solids (TDS) concentrations in District groundwater range from 250 to 500 ppm.
Of the constituents typically included in an irrigation water quality analysis, nitrate is one
constituent with concentrations that have, in some cases, exceeded the corresponding primary
drinking water maximum contaminant level (MCL). In particular, there are three principal
areas where this has occurred; 1) between Highway 46 and Kimberlina Road; 2) south of
Kimberlina Road and east of the Friant-Kern Canal, and 3) south of Dresser Avenue,
primarily northeast of or near the Friant-Kern Canal. Full drinking water quality analyses are
much more limited in North Kern. With the recently lowered MCL for arsenic, it is
problematic for many public supply wells in the San Joaquin Valley; however, testing to date
suggests that arsenic concentrations in groundwater underlying North Kern is typically below
the MCL.
In June 2006, about 40 District wells were sampled to obtain information on selected
constituents. Other than areas of elevated TDS, nitrate and 1,2,3-trichloropropane (TCP) are
the only known constituents of concern in terms of drinking water quality in North Kern.
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There are two communities located immediately to the west of North Kern and one to the
east, all of which rely exclusively on pumped groundwater for their water supply. The City
of Wasco’s 2010 Urban Water Management Plan noted that nitrates, TCP,
dibromochloropropane (DBCP), and dichloromethane have been detected. In this regard, the
Kern County Environmental Health Services Department provides minimum guidelines for
water quality testing for agricultural wells. In addition to constituents typically included in
an irrigation water analysis, testing for the following is recommended: arsenic, fluoride,
EDB, DBCP, and gross alpha.
The District is a member of the Kern River Watershed Coalition Authority which, among
other things, is trying to work with the Regional Water Quality Control Board (Regional
Board) in its efforts to develop a new Irrigated Lands Regulatory Program, which would take
the place of the existing Conditional Waiver program addressing surface water quality, and
would also address groundwater quality.

4.8

Surface Water Quality

Surface waters diverted for use within North Kern are of good quality. Kern River is the
primary source and it exhibits mineral quality which is excellent in all respects, with total
dissolved solids (TDS) concentration averaging about 100 parts per million (ppm). Though
diverted only from time to time, the TDS concentration of the San Joaquin River water,
which is conveyed in the Friant-Kern Canal, is equal to or less than the TDS concentration of
the Kern River. Water quality data for the Friant-Kern Canal indicates an average TDS
concentration of 40 to 50 ppm. The quality of Kern River and Friant-Kern supplies do not
fluctuate much, since their origin is Sierra snow melt and they do not pass over significant
degradation sources. Also, since the surface water supply has a lower salinity level than the
existing groundwater, the long-term diversion of these surface water supplies has served to
maintain and enhance the generally excellent quality of groundwater underlying the District
area. In this regard, it is noted that the Friant-Kern Canal is the primary source of surface
supply for two of North Kern’s immediate neighbors; Shafter-Wasco Irrigation District (to
the west) and Southern San Joaquin Municipal Utility District (to the north). The primary
source of surface supply for other neighboring agencies is SWP water, which is generally of
good quality, but exhibits higher TDS concentrations, typically ranging from 200 to 300
ppm.
As noted above, the District is also involved in the administration of the Conditional Waiver
program of the Regional Board through the Kern River Watershed Coalition Authority and
Southern San Joaquin Valley Water Quality Coalition. The District facilitates participation
of certain of its landowners in the program and, in cooperation with Semitropic Water
Storage District and Cawelo Water District, periodically monitors water quality of Poso
Creek, as provided under that program.
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5

The Plan

Cal. Water Code §10752(d): "Groundwater management plan" or "plan" means a document
that describes the activities intended to be included in a groundwater management program.

As previously stated, the overarching goal of formulating and implementing this plan is
preservation of the groundwater resource as a source of water supply to support overlying
uses into the future through local control and management. Consistent with this goal, this
section articulates basin management objectives, strategies, and actions, which collectively
comprise The Plan. Implementation of the plan is addressed in Section 6.

5.1

Statutory Requirements

As noted in Section 1, the Water Code provides guidance respecting the content of a plan.
DWR Bulletin 118, California’s Groundwater Update 2003, provides a summary of the
guidelines set forth in the Water Code, as well as additional suggestions. Table 1 (located in
Section 1) presents a summary of these guidelines, along with the location in this report
where each is addressed. Not only do these guidelines address plan content, they also
address public and agency involvement, which is discussed in the following subsection.
5.1.1 Public and Agency Involvement
Public involvement for developing this amended groundwater management plan included
published notices in the Bakersfield Californian or the Shafter Press. In particular, these
included the following:


Notice of hearing to consider adoption of a Resolution of Intention to prepare an
amended groundwater management plan. [CWC§10753.2(a)]



Publish Resolution of Intention [CWC§10753.3(a)]



Notice regarding how to participate in development of the plan [CWC§10753.4(b)]



Notice of second hearing to consider adoption of an amended groundwater
management plan. [CWC§10753.5(a)]

In addition, the District’s Board of Directors held regularly scheduled monthly meetings
which were open to the public, with time set aside for public comment. Both the meeting
agendas and meeting minutes were posted on the District’s website (northkernwsd.com).
The Proofs of Publication for the published Notices are located in Appendix C, along with
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copies of other documentation related to the plan development and adoption process. As
discussed in Section 2, there are two principal forums for local agency involvement and
collaboration; the Poso Creek Regional Water Management Group (RWMG), and the
Semitropic Groundwater Monitoring Committee. The following table indicates the member
districts of each group:
Table 5: Poso Creek RWMG and Semitropic Groundwater Monitoring Committee Participants

Agency

Poso Creek
Semitropic
Regional Water Groundwater
Management
Monitoring
Group
Committee



Buena Vista Water Storage District
Cawelo Water District



Delano-Earlimart Irrigation District



Kern-Tulare Water District



North Kern Water Storage District






Rosedale-Rio Bravo Water Storage District
Semitropic Water Storage District





Shafter-Wasco Irrigation District






Southern San Joaquin Municipal Utility District
City of Shafter



City of Wasco



The locations of these agencies are shown on Figure 2. Collectively, these agencies represent
over 500,000 acres overlying that portion of the Kern County groundwater subbasin lying
north of the Kern River. This Plan update was included on the regular meeting agenda for
each group and was addressed in noticed meetings of each. As noted in the above table,
many of the districts are common to each group. Effectively, the two groups served the role
of a “technical advisory committee”. The participants in the Poso Creek RWMG were
provided with an administrative draft of the Plan for review and comment.
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5.2

Issues of Concern

Consideration of groundwater conditions in the basin (reference Section 4) has given rise to
issues of concern, which include the following:
Surface Water Supplies: Reduction in the amount of surface water diverted into the
District and the Region. DWR Bulletin 160-091 articulated some of the “challenges” facing
the Tulare Lake Basin, which include the following:
1) “Sacramento-San Joaquin River Delta water quality needs and environmental needs
are reducing the export volume of water pumped and available in the Tulare Lake
region ---the new biological opinion for endangered species in December 2008
reduced export pumping 20-30 percent.
2) Changes in the OCAP [Operating Criteria and Plan] could worsen water delivery
reliability issues of imported water from the CVP and SWP and along with the
growing acreage of permanent crops.
3) The San Joaquin River Settlement will impact water diverted into the Friant-Kern
Canal, possibly as much as 15 percent of supply as interim flows begin in fall 2009.”
Locally, water supply challenges include:
 Storage restriction on Isabella Reservoir for the foreseeable future, as dam safety
concerns are investigated and remedied.
 Proposed projects which would, if implemented, have the effect of reducing the
amount of Kern River water historically diverted into the District and the Region.
Groundwater Levels: Decline in groundwater levels as a result of reductions in historically
available surface water supplies and a corresponding increase in the use of groundwater.
Subsidence:
groundwater.

Land surface subsidence which could be induced by the extraction of

Salt Load: Increasing concentration over time in the absence of a means to remove salts
from the basin.
Water Banking: Balancing the positive effects of recharge with the additional pumping
stress on the aquifer during times of recovery.
Urbanization: Reduction in areas suitable for direct recharge.
1

DWR, Bulletin 160-09, California Water Plan Update 2009, Tulare Lake, Integrated Water Management,
Volume 3, Regional Reports
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Groundwater Quality: Impact of any reductions in the availability and diversion of surface
water supplies from either the Kern River or the Friant-Kern Canal, both of which are of
excellent water quality; migration of groundwater from areas of relatively poor water quality
to areas of relatively better water quality; and degradation of water quality from leakage
through abandoned wells.

5.3

Basin Management Objectives

Cal. Water Code §10753.7(a)(1): Prepare and implement a groundwater management plan
that includes basin management objectives for the groundwater basin that is subject to the
plan. The plan shall include components relating to the monitoring and management of
groundwater levels within the groundwater basin, groundwater quality degradation, 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 in the basin.

In the above citation, the Water Code identifies five areas within which it is appropriate to
consider and formulate objectives which are tailored to the specific management area. Given
the Plans’s overarching goal and the issues of concern which have been identified, the
following Basin Management Objectives have been formulated for the North Kern portion of
the basin:
 Groundwater Levels: Maintain groundwater levels at economically viable pumping
lifts for the overlying agricultural uses.
 Groundwater Quality:
increases in salinity.

Protect groundwater quality in general and minimize

 Inelastic Land Surface Subsidence: Avoid conditions conducive to inelastic land
surface subsidence.
 Changes in Surface Flow: Protect and preserve surface water rights and contracts.
 Changes in Surface Water Quality: Protect and preserve surface water quality.
It is the intent of this Plan that meeting these objectives would result in a sustainable
groundwater resource for present and future beneficial uses. While the overall goal of the
Plan may remain relatively unchanged over time, it is expected that the objectives will be
revisited from time to time and modified as appropriate in response to changed conditions.
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5.4

Basin Management Strategies and Actions

In order to achieve the above-stated basin management objectives, consideration was given
to numerous strategies, many of which are set forth in Cal. Water Code §10753.8.

Cal. Water Code §10753.8: A groundwater management plan may include components
relating to all of the following:
(a) The control of saline water intrusion.
(b) Identification and management of wellhead protection areas and recharge areas.
(c) Regulation of the migration of contaminated groundwater.
(d) The administration of a well abandonment and well destruction program.
(e) Mitigation of conditions of overdraft.
(f) Replenishment of groundwater extracted by water producers.
(g) Monitoring of groundwater levels and storage.
(h) Facilitating conjunctive use operations.
(i) Identification of well construction policies.
(j) The construction and operation by the local agency of groundwater
contamination cleanup, recharge, storage, conservation, water recycling, and
extraction projects.
(k) The development of relationships with state and federal regulatory agencies.
(l) The review of land use plans and coordination with land use planning agencies to
assess activities which create a reasonable risk of groundwater contamination.
Many of the above-listed strategies are applicable to the North Kern management area, and a
given strategy may support one or more of the basin management objectives. Further, each
of these strategies requires that specific management actions be established. Based on
consideration of available management strategies, specific management actions have been
established and are listed following in Table 6, along with a notation as to which of the basin
management objectives are supported by that action. In addition, each action is identified as
either existing (checked box in the left margin) or planned (unchecked box in the left
margin). No priority is intended by the order in which the actions are listed.
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Encourage and facilitate the construction of irrigation distribution system facilities to
lands which rely exclusively on pumped groundwater for the purpose of expanding
the District's capability to deliver surface water in lieu of groundwater pumping.

Gro
un
dw
ate
r Le
Gro
vel
un
s
dw
ate
rQ
Lan
ua
dS
lity
ub
sid
en
Sur
ce
fac
eW
ate
Sur
rF
low
fac
eW
ate
rQ
ua
lity

Basin Management Objectives





















Deliver surface water in lieu of groundwater pumping when practicable, using
water pricing, as appropriate, to encourage such deliveries.



Maximize use of available surface water supplies for irrigation and spreading;
use water pricing, water exchanges, and water banking as appropriate.



Enter into temporary contracts for CVP water which is available on the FriantKern Canal from time to time.









Develop water exchanges and/or water banking arrangements that result in a net
increase in District water supplies, when practicable.









Encourage USACE to expedite the "fix" for Isabella Dam deficiencies and
remove the storage restriction that has been in place since 2006.



 Maintain existing recharge capability in areas of the District that urbanize.



Encourage and support neighboring water agencies with the importation of
available surface water supplies.















Protect the physical recharge interface in spreading ponds by minimizing
 vehicular travel and trampling, and by maintaining/mowing grass on the pond





bottoms.


Protect District rights to use recharge areas where underlying fee is owned by
others.

 Recharge the aquifer with high quality surface water.

Promote water use efficiency through financial support of the North West Kern RCD DWR Mobile Laboratory and by encouraging landowners to take advantage of this

resource by requesting field irrigation evaluations.







Table 6: Management Strategies and Actions

Provide redundancy and flexibility regarding the District's deep wells so that the
 spatial distribution of pumping can be altered in response to observed fluctuations in
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Basin Management Objectives







groundwater levels and/or quality.


Comply with Kern County Ordinance No. G-5006 regarding well construction,
and encourage landowners to do the same.



 Operate and maintain District wells in a manner that protects the wellhead.

Actively participate in local water resource management forums, including the
Semitropic Water Storage District's Groundwater Monitoring Committee; the Poso

Creek Regional Water Management Group; and the Kern River Watershed Water
Quality Coalition.



Remain vigilant with respect to water transfer, exchange, and banking arrangements
which have the potential to adversely affect the common groundwater resource.



Formally request local agencies to add North Kern to their distribution list for any
CEQA or NEPA documents.



Formally request the U.S. Bureau of Reclamation to add North Kern to their
distribution list for any NEPA documents for projects located within the San Joaquin
Valley portion of Kern County.

 Oppose proposed projects with the potential to adversely affect Kern River and Poso























































Creek supplies (and the corresponding water rights) which have been historically
available to North Kern, both in terms of quantity and quality.



Consider expanding the District's website to include data respecting groundwater
levels and quality.







Seek funding assistance for improvements to the District’s groundwater
monitoring activities.





 Encourage the installation of flow meters on private wells.



 Establish land subsidence monitoring network.



Identify wells which are measured for water level by DWR or KCWA. Collect
data and coordinate with wells measured by North Kern.
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 Participate in the CASGEM program as a monitoring entity.
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Identify wells which are sampled for water quality by DWR or KCWA and
collect data.





Collect water samples and perform water quality testing on newly constructed
District wells.





Develop arrangement with the County of Kern to receive notice of well permits
which are issued within North Kern for either construction or destruction.

 Provide District-collected water-level data to KCWA.









Coordinate with other agencies regarding the collection of subsidence monitoring
results in adjoining areas.



Contact the RWQCB (annually) for information regarding any groundwater



 quality concerns in the Kern County subbasin and any contamination sites that

have been located within the management area.
Develop communication channels with Kern County Environmental Health, Kern



 County Planning, and other agencies to stay informed on known contaminant

sites and to learn of new contaminant sites.
 Annually file statements of diversion and use of surface water with DWR.



Coordinate with adjacent districts to receive copies of any annual reporting which
is prepared under their respective groundwater management plans.
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6

Plan Implementation

Cal. Water Code §10752(e): "Groundwater management program" or "program" means a
coordinated and ongoing activity undertaken for the benefit of a groundwater basin, or a
portion of a groundwater basin, pursuant to a groundwater management plan adopted
pursuant to this part.

Plan implementation includes the following elements, each of which is addressed in this
section:

6.1



Monitoring



Reporting



Public and Agency Involvement



Plan Review and Update

Monitoring

Management of the groundwater resource is dependent on good basic data respecting both
geology and hydrology. The purpose of this element of the Management Plan is to
characterize the conditions within the groundwater basin over time so as to identify any
changes or trends. This will provide a measure of the Plan’s accomplishments relative to the
Basin Management Objectives. Monitoring includes collecting the basic data and analyzing
these data to characterize the basin and will be subject to modification, as needed, to reflect
changes or additions in the programs implemented under the Management Plan. In order to
ensure comparability of the data gathered over time, monitoring requires some level of
consistency in monitored locations and in monitoring frequency and protocols. Finally,
monitoring is essential to gauging Plan performance and making future management
decisions.
Implementation of the Semitropic Groundwater Banking Project involved the establishment
of a Groundwater Monitoring Committee (in 1994) to develop and oversee a groundwater
monitoring program. In 1996, a sampling plan was prepared for use by the participating
districts, which include North Kern. The sampling plan “…provides the acceptable
procedures to be used for measuring water levels and collecting, preserving, and analyzing
water samples …” (a copy of the sampling plan is included in Appendix A). Recall that, in
addition to North Kern, the Committee includes representatives from five neighboring water
agencies (reference Figure 2 for their relative locations). The Kern County Water Agency
and the California Department of Water Resources are interested parties and participate in
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Committee activities from time to time. Both of these agencies have groundwater monitoring
programs, and data from these agencies is also included in the Committee’s interpretive
work.
6.1.1 Well Locations
Well locations are the point of beginning for any monitoring network that principally
depends on existing supply wells. Accordingly, in 2008, North Kern staff conducted a field
survey of all well sites within the District. At the time of this survey, 300 well sites were
identified, with 84 being District-owned wells, and the remaining 216 well sites being
privately-owned, on-farm wells. About two-thirds of the on-farm wells were connected to a
power source and ready for use for irrigation purposes. Since 2008, the District has
constructed additional wells, bringing its total to 96 wells.
6.1.2 Water Levels
Groundwater level data relate directly or indirectly to more than one of the basin
management objectives. Water level data are used to evaluate groundwater movement,
storage conditions, and pumping costs. Maps showing contours of equal water-level
elevation indicate the direction of groundwater movement and also can be used (in
conjunction with knowledge of the aquifer transmissivity) to estimate groundwater underflow
entering and leaving the Management Area. Maps of depth to groundwater can provide
insight into the distribution of pumping lifts. Maps showing changes in groundwater levels
(when used in conjunction with data on specific yield) can be used to estimate changes in
groundwater storage. In addition to these water level maps, hydrographs of water-level
fluctuations in selected wells provide information on seasonal and long-term fluctuations of
water levels. Using a relatively consistent set of wells for monitoring over a long-term
period (to the extent practical) will facilitate the preparation of meaningful water-level
change maps and hydrographs.
Network: District-owned wells and selected privately-owned supply wells have been
routinely measured since commencement of District operations in the mid-1950s; however,
the total number of wells measured in any given year has varied as a result of individual site
conditions, which include access and
whether the well is being pumped at the
time of the field visit. In recent years,
about 200 wells have been measured in a
given year.
While the monitoring
network has consisted almost exclusively
of supply wells, four monitor wells were
constructed toward the end of 2011 with
the aid of a Local Groundwater
Completed Monitor Well
Assistance Grant administered by DWR.
These monitor wells are located in North Kern’s spreading ponds and are intended to provide
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a better understanding of the recharge mound build up and dissipation in the areas of these
extensive spreading activities. In addition to these dedicated monitor wells, the U.S. Bureau
of Reclamation has two multiple-completion monitor well sites within North Kern; one
located near the Highway 46 crossing of the Friant-Kern Canal, and one located about 2.5
miles north of Seventh Standard Road and adjacent to the Friant-Kern Canal. Though not
located within the boundaries of North Kern, Semitropic Water Storage District has five
monitor well sites located within one mile of North Kern’s northwest boundary. These latter
wells are included in the previously mentioned work of the Semitropic Groundwater
Monitoring Committee, in which North Kern is a participant. The network will be reviewed
periodically in order to provide sufficient areal coverage to prepare representative water-level
elevation and depth contour maps.
State legislation passed in 2009 resulted in the development and implementation of the
California Statewide Groundwater Elevation Monitoring Program (CASGEM) by the
Department of Water Resources. The Program is intended to annually collect and house
sufficient water level data to identify seasonal and long-term trends in water levels
throughout the State’s groundwater basins, and make that data readily available to the public.
North Kern responded to DWR’s solicitation for participating Monitoring Entities by
preparing and submitting a monitoring plan, and has since been confirmed as a Monitoring
Entity. The District’s supply wells are included in the program and their locations are shown
on Figure 4. The District’s CASGEM monitoring plan is included as Appendix B. Several
of North Kern’s immediate neighbors are also Monitoring Entities; Semitropic Water Storage
District, Rosedale-Rio Bravo Water Storage District, and Shafter-Wasco Irrigation District.
Frequency: Historically, water levels in supply wells have been measured twice a year, in
both the “spring” and “fall”, with the timing of these measurements intended to coincide with
the annual water level high and low, respectively. Measurement of water levels will continue
to be performed in both spring and fall in order to show seasonal variations in water levels
throughout the District. These data have been made available to the Kern County Water
Agency and the Department of Water Resources for the District-owned wells. Most recently,
with construction of four monitor wells, water level sensors were installed to provide a
“continuous” record of measurements in these four wells. In addition, “continuous” waterlevel monitoring at five District supply wells was recently implemented. The “continuous”
measurements will provide better definition of seasonal fluctuations in water levels and will
assist in timing the collection of the spring and fall measurements in the larger network of
wells. The network of wells which is monitored continuously or monthly is illustrated on
Figure 14 and listed in Table 7.
Protocol: While different methods have been used in the past, acoustic sounders are
presently used for all manual water-level measurements; however, these are periodically
checked against electric sounder measurements to confirm their accuracy. When a
measurement is taken at a given well, it is compared to the last measurement for the same
well. If the implied change in water level appears to be significantly larger or smaller than
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observations at other wells in the area, or the direction of the change is not consistent with
observations at other wells in the area, then the measurement is repeated. Accordingly, it is
important that the implied water-level changes be determined and reviewed in a timely
manner, so as to allow potentially errant measurements to be repeated before too much time
has passed.
Continuous water-level sensors have only recently been deployed in North Kern. It is
planned that each site be visited at least once each quarter and the data downloaded to a
portable storage device. During the site visit, a manual measurement will be taken, recorded,
and compared with the data logger.
Additional detail is provided in the Sampling Plan found in Appendix A.
6.1.3 Water Quality
Water quality monitoring will identify the suitability of groundwater for various uses, and
will provide a baseline from which to identify changes and trends. If trends indicating
degradation are suggested, the District would be in a position to identify the likely source(s)
and significance of the degradation, and to make an assessment of whether arrest or
correction of the degradation is within the District’s control. Significance would be a
function of the constituent, the magnitude of the degradation, then current standards, and the
areal extent of the degradation. Historically, water quality data has suffered from a lack of
regular sampling and consistent sampling protocol, which makes the interpretation of water
quality trends difficult.
As noted above at Sections 4.7 and 4.8, the District is also involved in water quality
programs of the Regional Board through Coalitions; however, owing to anticipated program
changes, the extent to which the District will continue to be involved is presently unknown.
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Table 7: Summary of Monitor Wells

Well No.

Owner

Location T-R-S

Well Type

Perforated
Interval
(ft bgs)

Water Level
Measurement
Frequency

Sampling
Pump

MW-1

NK

26S-25E-27L

M

70-240

C



MW-2

NK

27S-25E-01B

M

70-240

C



MW-3

NK

28S-26E-06B

M

70-240

C



MW-4

NK

28S-26E-27G

M

70-240

C



88-1-13

NK

28S-26E-25P

S

400-1000

C

88-7-04

NK

28S-26E-6C

S

442-944

C

88-29-12

NK

26S-25E-36R

S

400-1020

C

99-22-14

NK

26S-25E-27N

S

440-922

C

27S-25E-35A

NK

27S-25E-35A

S

250-684

C

27S-25E-01N001

USBR

27S-25E-01N

M

0-785

2

27S-25E-01N002

USBR

"

M

815-xxx

2

27S-25E-01N003

USBR

"

M

xxx-xxx

2

28S-26E-21H001

USBR

28S-26E-21H

M

0-580

2

28S-26E-21H002

USBR

"

M

600-710

2

28S-26E-21H003

USBR

"

M

730-900

2

S-6

SWSD

25S-24E-36Q

M

381 - 431

C



S-7A

SWSD

26S-24E-13N

M

550 - 600

C



S-7B

SWSD

"

M

330 - 380

C

S-14A

SWSD

26S-24E-16J

M

670 - 710

C



S-14B

SWSD

"

M

430 - 480

C



S-16A

SWSD

26S-24E-27R

M

620 - 670

C



S-16B

SWSD

"

M

370 - 410

C



(1) Well Type: M = Monitor; S = Supply
(2) Water Level Measurement Frequency: C = "Continuous"; Number = Number of times per year (e.g., "12" implies monthly)
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Network: Similar to the water-level network, the monitoring network for water quality
primarily consists of District-owned supply wells and private wells which discharge into the
District’s distribution system; however, the recently-constructed monitor wells will also be
added. In addition to sampling water from individual District wells, North Kern has initiated
a program of regular sampling and testing of water in the District’s canals. Locations include
the points where the main conveyance canals enter the District, which primarily represent the
quality of the Kern River water which is diverted from the River. Other selected points are
located throughout the District’s distribution system. Accordingly, during dry years, these
locations reflect a blend of surface water and District-pumped groundwater, or a blend of
District-pumped groundwater.
Frequency and Analyses: Under the District’s current program, water samples are collected
from District wells during years when their use is required to meet the District’s irrigation
water delivery obligations (about one out of two years on average). Historically, water
quality testing has been (typically) limited to standard agricultural-type analyses; however, in
more recent years, additional testing has been included for a few wells which can discharge
into the Friant-Kern Canal. For these wells, drinking water-type analyses are conducted on
water samples every four years. The sampling of water in the District’s canals is done
monthly, and testing consists of a typical irrigation water analysis. Following is a listing of
the items typically included in such an analysis.
Table 8: Typical Irrigation Water Quality Analysis

pH

Cation/Anion Balance

Calcium

Electrical Conductivity

Sodium

Magnesium

Alkalinity as:
Hydroxide
Carbonate
Bicarbonate

Potassium

Chloride

Sulfate

Nitrate

Boron

Total Dissolved Solids, (Gravimetric)

Calculated Hardness, CaCO3

Sodium Adsorption Ratio

Exchangeable Sodium Percentage

Langlier Scale Index

Sodium, Na (Calculated)

Protocol: The sampling protocol is detailed in the Sampling Plan found in Appendix A.
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6.1.4 Recharge and Pumpage
Data are collected annually that allow for quantification of the various elements of the
hydrologic inventory, and support further analysis of the potential impact of management
actions through the use of tools such as groundwater modeling. Principal components of the
inventory include the amount of water recharged, and the quantity of groundwater pumped.
The recharge is principally comprised of the diversion and delivery of surface water, both of
which are measured. On the contrary, most of the groundwater pumping is not measured,
with the exception of pumping by District-owned wells, which are equipped with hour meters
and are periodically checked with a portable flow meter. In the absence of hour meters or
permanent flow meters, data respecting crop acreages and crop evapotranspiration are
collected annually to support a reasonable estimate of on-farm pumping.
Diversions from the Kern River are measured at the diversion structures and again where the
canals cross North Kern’s southern boundary at Seventh Standard Road. Flow measurements
at the points of diversion from the River and the measurements at Seventh Standard Road are
all based on weir flow and continuous stage measurement. Periodically, stream gage
measurements are conducted as a check on the discharge ratings at these locations.
Diversions to and from adjoining districts are all measured with flow meters.
6.1.5 Land Subsidence
Historically, the District has not measured
land surface subsidence; rather, it relied on
infrequent studies by state and federal
agencies, some of which are briefly described
in Section 4.
In 2007, a draft of a
Groundwater Monitoring Program was
prepared by a consultant to the District, which
proposed that a network of benchmarks be
established for the purpose of establishing a
baseline from which to monitor subsidence
going forward. With the help of a Local
Canal Control Structure and Stage Recorder
Groundwater Assistance grant, North Kern
completed installation of the necessary monuments and elevation survey in spring 2012. In
addition, North Kern will annually download available data for the Continuously Operating
Reference Stations (CORS) in the region, which are managed by the National Geodetic
Survey (NGS).
Network: Monuments have been established at 11 locations, as shown on Figure 15.
Frequency: This is a new program for the District; however, it is proposed to survey the
monuments following each significant pumping season. On average over the long term, such
years have occurred in about one out of two years.
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Protocol: The initial or baseline survey was
performed by a licensed land surveyor and
included establishment of vertical and
horizontal locations for each of 11
monuments, with NAD 83 for horizontal
coordinates and NAVD 88 for vertical. The
survey relied on geodetic surveying methods
using
high-precision
GPS
surveying
equipment. Each of the monuments was
observed twice and at different times of the
day, for a minimum time of one hour. The
primary control was provided by NGS CORS
Monument Survey by GPS Methods
stations located outside of the target area to
ensure a stable and repeatable survey. In particular, the following CORS stations were used
to verify and constrain both the horizontal and vertical control: ARM2, BKR2, P545, P563,
P564, P565, and P567. The methods were designed to provide accuracy of +/-0.05 feet at 95
percent relative to the primary control. It is intended that future surveys would employ the
same methods.
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6.2

Data Management, Interpretation, and Reporting

The Semitropic Groundwater Monitoring Committee has retained a consulting
hydrogeologist to annually prepare groundwater level and quality maps and hydrographs.
Accordingly, data respecting both water levels and water quality are regularly provided to the
Committee’s consultant. Also with regard to data interpretation, the District has developed a
preliminary groundwater flow model to assist in the evaluation of potential water level
impacts of water management actions, considering both past and prospective actions.
Finally, documentation, in the form of a monitoring report, will be prepared as required to
present the results of the monitoring program. The contents of the monitoring report could
include:


Maps showing spring and/or fall water elevations;



Maps showing spring and/or fall depths to water;



Map showing change in water levels from spring of the current year to spring of the
previous year;



Water-level hydrographs for selected wells;



Graph/table of elevations over time at subsidence monuments;



Map showing areas of impaired water quality;



Graphs of water quality over time for selected wells;



Assessment of effectiveness of basin management objectives and other project
activities.

Most of the above-cited items are addressed in a biennial report prepared by the Groundwater
Monitoring Committee’s consulting hydrogeologist.

6.3

Public and Agency Involvement

While the Management Area is limited to the boundaries of North Kern, the underlying
groundwater system is part of a much larger groundwater basin, i.e., it is hydraulically
connected with the groundwater underlying neighboring water agencies. In particular, recall
that North Kern is situated within the Kern County subbasin of the San Joaquin Valley Basin
of the Tulare Lake Hydrologic Region. Figure 3 shows the boundary of the Kern County
subbasin, along with the boundaries of the District and neighboring water agencies. It is in
this context that efforts respecting public and agency involvement are coordinated.
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Going forward, public and agency involvement will be primarily coordinated through the
following:


District website



District Board meetings



Semitropic Groundwater Monitoring Committee



Poso Creek Regional Water Management Group

The District’s Board of Directors holds regularly scheduled monthly meetings which are
open to the public, with time set aside for public comment. The agendas and minutes for
these meetings are posted on the District’s website (www.northkernwsd.com).
The Poso Creek Regional Water Management Group has been very effective in bringing
several districts together in order to leverage their efforts on several water resources
management fronts, but particularly with regard to improving water supply reliability. In this
regard, all of the districts share a common groundwater basin and a common groundwater
management strategy --- maximize the use of surface water supplies available to the districts
in the region. The group completed and adopted an Integrated Regional Water Management
Plan in 2007, and efforts are underway to update that plan. Aside from the participating
water districts, cities within the region have been invited to participate more actively,
including the cities of Shafter and Wasco. The Poso Creek RWMG has been meeting
regularly and its meetings are open to the public.
To date, the Semitropic Groundwater Monitoring Committee has coordinated the collection
and presentation of water level and water quality data among the six participating water
agencies. In this regard, the Committee has retained a consulting hydrogeologist to prepare
both water level and water quality maps and hydrographs. These are reviewed at Committee
meetings and ultimately included in a Biennial Monitoring Report.
In addition, the
Monitoring Committee has been, and will continue to be, a forum for discussion and
consideration of proposed projects which may affect the common groundwater resource.
Section 5 presented a number of management actions, several of which illustrate the interagency involvement and collaboration that are planned going forward:


Actively participate in the Poso Creek Regional Water Management Group.



Actively participate in the Semitropic Groundwater Monitoring Committee (which
includes five neighboring water agencies).



Support the Poso Creek RWMG’s initiative to work with the U.S. Bureau of
Reclamation on completing environmental documentation which will facilitate water
banking and exchange arrangements in the region.
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Seek support from neighboring water agencies for the cooperative development of a
regional groundwater model.



Evaluate additional interties between the District’s conveyance and distribution
system facilities and those of neighboring water agencies to enhance water exchange
capabilities.



Share groundwater level and quality data with the Kern County Water Agency.



Support the Kern County Water Agency’s efforts to improve its groundwater
database.



Continue to coordinate the collection of water level and water quality data with
neighboring water agencies through the Semitropic Groundwater Monitoring
Committee. This includes following a uniform sampling and testing protocol.



Through the Kern River Watershed Coalition Authority, participate in water quality
programs to the extent they are in the best interests of the District and its landowners.

6.3.1 Regulatory Agencies
Regulatory agencies include those at county, state, and federal levels of government.
6.3.1.1 Kern County

For more than 20 years, the Kern County Environmental Health Services Department has
administered Chapter 14 of the County’s Ordinance Code which governs the construction
and reconstruction of wells, including protection of the well head, casing standards and seals
between aquifers, as well as procedures to be followed upon abandonment, and is applicable
to wells throughout the District and Kern County. North Kern obtains permits for
construction of all new District wells through the County of Kern. Similarly, landowner
wells are also permitted through the County. Driller's logs and well construction data are
submitted to the state (DWR) through Kern County’s administration of the water well
ordinance.
To date, most land use coordination has involved coordination with the cities of Bakersfield
and Shafter; however, when noticed and/or requested by County agencies, the District
reviews development plans and proposals within its boundaries.
6.3.1.2 State of California

State Water Resources Control Board: Among other matters, the State Water Resources
Control Board (SWRCB) regulates the appropriation of surface waters that are not
considered to be fully appropriated. There is an ongoing dispute as to whether certain water
the District has historically used is subject to appropriation, which is subject to pending
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litigation before the Court of Appeals. North Kern also diverts water from Poso Creek under
a SWRCB-issued permit confirming historical rights, and annually reports diversions to the
SWRCB.
Regional Water Quality Control Board: In the past, North Kern has worked with the
Regional Board to protect surface waters receiving discharges of water generated with the
extraction of oil in nearby areas. As noted in Sections 4.7 and 4.8, more recently, North Kern
joined with other public agencies in the formation of the Kern River Watershed Coalition
Authority (a public entity formed under the Joint Exercise of Powers Act, in conjunction with
the Southern San Joaquin Water Quality Coalition) in order to work as a sub-region with the
Regional Board regarding the development of “waste discharge requirements” for irrigated
lands alleged to have the potential to affect the quality of the underlying groundwater.
Department of Water Resources: DWR maintains a large public database --- the California
Data Exchange Center (CDEC) --- which is accessed as needed, primarily for groundwaterlevel data. DWR also maintains records on well construction which are available to the
District on request. These latter records are available for all wells within the District. In
addition, DWR has administered grant programs which have made monies available for the
planning and implementation of water resources projects, many of which have been related to
groundwater. North Kern has been successful in receiving funding assistance with the
implementation of a groundwater storage project and improvements to its groundwater
monitoring program. Also, through North Kern’s participation in the Poso Creek RWMG,
grant funds have helped with the planning and implementation of projects with regional
benefits. The District anticipates continuing to pursue grant funding assistance with project
planning and implementation.
6.3.1.3 Federal

North Kern has not coordinated with any federal regulatory agencies with regard to
groundwater management; however, North Kern works with federal agencies with regard to
regulation of its Kern River water supplies and with regard to other surface water supplies
that are available from time to time for groundwater recharge.
U.S. Army Corps of Engineers: The Army Corps of Engineers constructed Isabella dam in
the 1950s and is responsible for day-to-day reservoir operations. North Kern has a share of
the conservation storage in the reservoir and releases from this storage are coordinated with
the Corps of Engineers. Currently, there are unresolved safety issues with the dam which
have caused the Corps of Engineers to impose a storage restriction. In wetter years, the
resulting reduction in conservation storage space may require that North Kern regulate more
Kern River water in groundwater storage or, in some instances, it may result in the loss of
supply. It is currently projected that a “fix” for the dam safety issues will not be
implemented until 2017. North Kern and the other Kern River interests have engaged an
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engineering consultant to work with the Corps of Engineers in an effort to expedite a
resolution of the dam safety issues.
U.S. Bureau of Reclamation: While day-to-day operations at Isabella Reservoir are the
responsibility of the Corps of Engineers, North Kern’s contract for conservation space is with
the U.S. Bureau of Reclamation (Reclamation). With regard to imported water supplies,
Reclamation constructed the Friant-Kern Canal to deliver federal Central Valley Project
(CVP) to a number of water agencies located along the east side of the San Joaquin Valley,
including two of North Kern’s immediate neighbors; Shafter-Wasco irrigation District and
Southern San Joaquin Municipal Utility District. Though North Kern is not a long-term CVP
contractor, it has entered into “temporary” contracts for the delivery of CVP water in “wet”
years on an as-available basis. In this regard, North Kern has worked with Reclamation to
construct two turnouts from the Friant-Kern Canal to facilitate these wet-year deliveries. In
addition, the District entered into a long-term banking arrangement to help regulate a
neighboring water district’s CVP supplies in available groundwater storage underlying North
Kern. Finally, the Poso Creek RWMG (of which North Kern is a member) is working with
Reclamation to process an Environmental Assessment to facilitate banking and exchange of
CVP supplies within the region.
Natural Resources Conservation Service: For many years, North Kern has provided financial
support to the North West Kern Resource Conservation District’s Irrigation Mobile
Laboratory, which provides field evaluations of on-farm irrigation systems.
The
Conservation District exists for the protection and conservation of soil and water resources
within its boundaries, which includes North Kern.

6.4

Plan Review and Update

The District’s Board of Directors will review the Groundwater Management Plan every five
years, or sooner if indicated by basin monitoring or other changed conditions. While the
Plan’s overarching goal would not likely change, basin management objectives may be
refined and specific management actions could change.

63

2012 GROUNDWATER MANAGEMENT PLAN

Appendix A
Sampling Plan
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Appendix B
CASGEM Monitoring Plan
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Introduction
North Kern Water Storage District (North Kern or District) has notified the Department of Water
Resources (DWR) that it intends to be a monitoring entity pursuant to the CASGEM program.
This monitoring plan discusses the characteristics of the groundwater basin, historic water levels,
a monitoring plan rationale, the well network, monitoring schedule, and field methods, and is
intended to meet the requirements for monitoring groundwater levels pursuant to the CASGEM
program. A map of the District is shown in Figure 1.
!

Regional Geologic Setting
The District is situated in the San Joaquin Valley portion of Kern County and encompasses about
56,000 acres. North Kern was formed in 1935 pursuant to the State “Water Storage District Act” to
provide surface water supplies (principally from the Kern River) to support agricultural operations
within the District boundaries. The District lies between the City of Bakersfield on the south and
the City of McFarland on the north, and between Highway 99 on the east and the cities of Wasco
and Shafter on the west. The location of the District and surrounding districts is shown on Figure 2.
In addition, the figure shows the major water conveyance facilities within Kern County.
Historical surface water supplies of North Kern have ranged from less than 10,000 acre-feet (AF)
in a “dry” year to nearly 400,000 AF in a very “wet” year. Owing to the highly variable Kern
River supply, North Kern has been “forced” to regulate available surface water supplies from
times of surplus (“wet” years) to times of need (“dry” years). This regulation has been
accomplished, to a large extent, through use of the underlying groundwater reservoir. During
“wet” years on the Kern River, significant deliveries of surface water are made to irrigation and
spreading (for groundwater recharge). For the purpose of groundwater recharge, North Kern
principally makes use of about 1,500 acres of recharge basins (water spreading areas). In “wet”
years, more than 200,000 AF of water has been directed into recharge basins for replenishment
of the groundwater aquifer. North Kern has successfully operated its conjunctive use project for
over 50 years.
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Geology of Aquifer
!

Alluvial deposits in the Kern County sub basin generally consist of sand, silt, and clay laid down
in a complex sequence principally by the Kern River, Poso Creek, Deer Creek, the White River,
and small drainages along the Sierra Nevada Mountains to the east, and to a lesser extent, by
streams along the Coast Range to the west. The terminus for these flows in the geologic past was
Tulare Lake, located to the north of Kern County on the west side of the San Joaquin Valley. The
axis of the San Joaquin Valley Basin along the west side of the valley has been subsiding over
time and, as a generalization, the sediments tend to dip and thicken towards the axis of the basin
and pinch out on the east and west edges.

Figure 3 indicates the locations of two geologic cross sections; one section generally orientated
from west to east (Figure 4), and one section generally orientated from north to south (Figure 5).
These cross sections show the subsurface interpretation of data from selected wells that have
been drilled, with no attempt to “connect” between data locations. These sections show an upper
zone of clay lenses labeled the “300-foot clay”, a middle zone of clay lenses labeled the “700foot clay”, a lower zone of clay lenses labeled the “900-foot” clay, and the contact between
oxidized and reduced sediments.

The Corcoran Clay or E-Clay has been identified to both the west and north of the District. To the
north, in Township 25 South, Range 25 East, it pinches out and is not considered to be an effective
hydrologic barrier further to the south. The “300-foot clay”, a set of discontinuous clay lenses, may
have been contemporaneously deposited during the same general geologic time as the E-Clay. The
“300-foot clay” is discontinuous, allowing for downward groundwater movement, and it appears to
produce mildly semi-confined conditions rather than confined conditions in the aquifer below it.
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Historic Water Levels
Kern County’s irrigated acreage increased during the 20th century until the mid-1970s, after
which it has fluctuated in response to the changing economics of agriculture. The increases
during the first half of the 20th century were primarily supported by increased use of pumped
groundwater. The increased use of groundwater was met with declining groundwater levels,
which provided the impetus for North Kern to develop and implement a project in the 1950s to
bring more Kern River water into its area. Similarly, adjoining districts developed and
implemented projects to import supplemental SWP and CVP water supplies. Delivery of CVP
and SWP water supplies by North Kern’s neighbors commenced in the 1950s and 1970s,
respectively. The importation of surface water supplies has substantially arrested the long-term
decline in groundwater levels that existed prior to the development of these supplemental water
supply projects.

The average static spring groundwater levels in the District are shown on Figure 6 for the period
extending from 1981 to 2011.
FIGURE 6
District-Wide Average of Spring Water Levels
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Following the 1976-1977 drought, water levels trended upward for about ten years, which was a
period of above-average rainfall. Heavy withdrawals occurred during the 1987 to 1992 drought,
with a corresponding decline in water levels; however, after 1995, water levels again trended
upward for about five years. Prior to implementation of the District’s Project in the 1950s,
groundwater levels evidenced a persistent decline. In general, since 1977, water levels have
increased during “wet” periods and decreased during “dry” periods. While groundwater levels
have fluctuated in response to wet and dry periods, groundwater levels have been relatively
“stable” since 1978, i.e., without clear evidence of a long-term decline. The average depth to
groundwater in 1986, at the end of a “wet” period, was about 200 feet. In 1993, at the end of a
“dry” period, the average depth was about 270 feet. Over the last 20 years, the annual (average)
spring water levels have fluctuated within a band of about 50 feet.

Seasonal fluctuations can be significant and are a function of the amount of groundwater
pumping in a given year and the location within the District. In general, seasonal fluctuations are
greater in the north portion of the District and tend to become less pronounced from north to
south.

Monitoring Plan
District-owned wells and selected privately-owned supply wells have been routinely
measured since commencement of District operations in the mid-1950s; however, the total
number of wells measured in any given year has varied as a result of individual site
conditions, which include access and whether the well is being pumped at the time of the
field visit. In recent years, about 200 wells have been measured in a given year. While the
monitoring network has consisted almost exclusively of supply wells, four monitor wells
were constructed toward the end of 2011 with the aid of a Local Groundwater Assistance
Grant administered by DWR. These monitor wells are located in North Kern’s spreading
ponds and are intended to provide a better understanding of the recharge mound build up
and dissipation in the areas of these extensive spreading activities.
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Monitoring Schedule
Historically, water levels in supply wells have been measured twice a year, in both the “spring”
and “fall”, with the timing of these measurements intended to coincide with the annual water
level high and low, respectively. Measurement of water levels will continue to be performed in
both spring and fall in order to show seasonal variations in water levels throughout the District.
These data have been made available to the Kern County Water Agency and the Department of
Water Resources for the District-owned wells. Most recently, with construction of four monitor
wells, water level sensors were installed to provide a “continuous” record of measurements in
these four wells. In addition, “continuous” water-level monitoring at five District supply wells
was recently implemented. The “continuous” measurements will provide better definition of
seasonal fluctuations in water levels and because of the large fluctuations that can occur during
banking operations, water levels will be measured monthly. The network of wells which is
monitored continuously or monthly is illustrated on Figure 7 and listed in Table 1.

Description of Methods
While different methods have been used in the past, acoustic sounders are presently used for all
manual water-level measurements. The District uses the Dual Range XL acoustic water meter
by Well Depth Finders Pro LLC for manual water level measurements. Measurements are
always taken using a sounding tube in the well casing. If for some reason the sounding tube is
not accessible or damaged, an in line air vent on the discharge is used. The acoustic sounder
sends a sound wave that bounces off the water at the bottom of the well and measures the time it

takes for the sound wave to bounce back. This will help determine the depth of ground water. It
is made sure that the sounder gives a good solid reading at least for a minute. Then the acoustic
sounder is shut and we wait for the echo in the pipe to subside. Then the same procedure is
repeated three times to make sure that the sounder readings are consistent. When a measurement
is taken at a given well, it is compared to the last measurement for the same well. If the implied
change in water level appears to be significantly larger or smaller than observations at other
wells in the area, or the direction of the change is not consistent with observations at other wells
in the area, then the measurement is repeated. Accordingly, it is important that the implied
water-level changes be determined and reviewed in a timely manner, so as to allow potentially
errant measurements to be repeated before too much time has passed.
10

Continuous water-level sensors have only recently been deployed in North Kern. It is planned
that each site be visited at least once each quarter and the data downloaded to a portable storage
device. During the site visit, a manual measurement will be taken, recorded, and compared with
the data logger.
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Table 1: Summary of Wells

Location T-R-S

Concrete Pad
Monument
Reference
Elevation
NAVD 88

Ground
Elevation

Method of
Determining
elevation/
Accuracy

Well Type/
Status

Perforated
Interval
(ft bgs)

Bottom of Well
(ft bgs)

Water Level
Measurement
Frequency

Sampling
Pump/tap

35.63456993,
-119.268020700

26S-25E-27L

363.69

363.45

Trimble GPS/ +
2mm

M/A

70-240

270

C



MW-2- Switchfield

35.613815680,
-119.231600600

27S-25E-01B

400.69

400.34

Trimble GPS/ +
2mm

M/A

70-240

270

C



MW-3 - Minterfield

35.52485981,
-119.211625800

28S-26E-06B

419.49

419.19

Trimble GPS/ +
2mm

M/A

70-240

270

C



MW-4 - Rosedale

35.462735500,
-119.162650700

28S-26E-27G

374.27

373.87

Trimble GPS/ +
2mm

M/A

70-240

270

C



88-1-13

35.456276126,
-119.128337442

28S-26E-25P

393.71

393.52

Trimble GPS/ +
2mm

S/A

440-1000

1000

C



88-7-04

35.529191730,
-119.215289600

28S-26E-6C

418.03

418.03

Trimble GPS/ +
2mm

S/A

442-944

944

C



88-29-12

35.618105608,
-119.229370430

26S-25E-36R

400.07

399.25

Trimble GPS/ +
2mm

S/A

437-1001

1001

C



99-22-14

35.631108330,
-119.276135000

26S-25E-27N

362

361.13

Trimble GPS/ +
2mm

S/A

440-922

922

C



27S-25E-35A

35.543298952,
-119.24598783

27S-25E-35A

394.83

393.73

Trimble GPS/ +
2mm

S/A

250-684

684

C



Well No.

Location
Lat/Long

MW-1 -Poso

(1) Well Type: M = Monitor; S = Supply; Status: A = Active; I = Inactive
(2) Water Level Measurement Frequency: C = "Continuous"; Number = Number of times per year (e.g., "12" implies monthly)
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