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Synopsis 
 
The purpose of the Poso Creek Integrated Regional Water Management Plan (July 2007) 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. 

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.  This decline will result in an increase in the use of power and energy resources to 
pump groundwater, creating both an environmental and economic burden.  This economic 
burden will be felt by all uses that rely in whole or in part on pumped groundwater --- 
whether agricultural, municipal, or industrial.  While the common groundwater basin is the 
reason that all overlying uses will feel the impact, it is also the reason that anything that is 
done to mitigate declines in water levels, such as projects identified in the Plan, will benefit 
all uses.  As a generalization, the Plan contemplates projects, both structural and non-
structural, that will allow the agencies within the Region to maximize the use of their 
contract water supplies and other supplies that may be available from time to time.  In 
particular, these projects provide the means for coordinating the assets, needs, and 
operations of the agencies within the Region, with the end result being improved water 
supply reliability. 

Each of the Boards of Directors of the districts that make up the Regional Management 
Group adopted the Plan in its current form, which is represented by the Plan objectives, and 
the findings and conclusions.   
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 The Plan objectives include … 

o Maintain and improve water supply reliability; 

o Maintain groundwater levels at economically viable pumping lifts; 

o Protect the quality of groundwater and enhance where practical; 

o Maintain water supply costs at a level commensurate with the continued 
viability of the agricultural economy which has developed in the area; 

o Enhance monitoring activities to meet groundwater level and water quality 
goals; 

o Maintain and/or enhance environmental resources within and outside of the 
study area; and 

o Enhance flood control in the study area. 

 The findings and conclusions include … 

o The Region has a water supply problem (with the long-term average annual 
reduction in surface water supplies projected to be on the order of 100,000 
acre-feet). 

o By working together, the problem can be mitigated but not eliminated, at 
least with currently available supplies. 

o The Regional Management Group is the right forum for working together, 
which includes ... 

 Cawelo Water District 

 Delano-Earlimart Irrigation District 

 Kern-Tulare and Rag Gulch Water Districts 

 North Kern Water Storage District 

 North West Kern RCD 

 Semitropic Water Storage District (lead agency) 

 Shafter-Wasco Irrigation District  
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o Priority should be given to enhancing conveyance between districts within 
the Region.   

o Both structural and non-structural measures are required. 

o Non-structural measures include … 

 An organizational structure and environmental compliance framework 
that allows for exchange, transfer, and banking approvals to be in 
place to take advantage of unregulated and unscheduled water 
supplies that are available from time to time, often on short notice.   

 The necessary approvals to move water from different sources around 
within the Region as required to maximize the utility of the Region’s 
assets and thereby maximize water supply and reliability to the 
Region. 

 A means of maintaining equity as between districts within the Region, 
in terms of water and/or dollars. 

o Structural measures include one or more connections between … 

 The Calloway and Lerdo canals. 

 North Kern and Shafter-Wasco. 

 Shafter-Wasco and Semitropic. 

 The Calloway and Cross Valley canals. 

 To implement the structural and non-structural measures, grant funds will be pursued 
to supplement local monies, where specific projects would be proposed and where 
cost sharing among the members of the Group would have to be developed. 

Finally, it is noted that the Plan should be considered to be a living document, which will 
change in response to new information, changed conditions, or other factors. 

 

 



Add this to the end of the Synopsis, on page 3. 
 
Point of Contacts: 
Ronald J. Eid, P.E., Principal Engineer, GEI/B-E, Bakersfield, CA 
reid@geiconsultants.com
Samuel W. Schaefer, P.E., Senior Engineer, GEI/B-E, Santa Barbara, CA. 
sschaefer@geiconsultants.com
Richard A. Rhone, P.E., Senior Consultant, GEI/B-E, Glendale, CA 
drhone@geiconsultants.com
Isela Medina, Staff Engineer, GEI/B-E, Bakersfield, CA 
imedina@geiconsultants.com
Naser J. Bateni, P.E., Vice-President Planning, GEI/B-E, Sacramento, CA 
nbateni@geiconsultants.com
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1 Introduction and Overview  

1.1 Poso Creek Regional Management Group 
The Poso Creek Regional Management Group (Regional Management Group or RMG) that 
formulated and ultimately adopted this Poso Creek Integrated Regional Water Management 
Plan (IRWMP or Plan) is comprised of seven agricultural water districts and one resource 
conservation district listed below.   

 Semitropic Water Storage District – Lead Agency (Semitropic) 

 Cawelo Water District (Cawelo) 

 Delano-Earlimart Irrigation District (Delano-Earlimart) 

 Kern-Tulare Water District (Kern-Tulare) 

 North Kern Water Storage District (North Kern) 

 Rag Gulch Water District (Rag Gulch) 

 Shafter-Wasco Irrigation District (Shafter-Wasco) 

 North West Kern Resource Conservation District (NWKRCD) 

These districts overlie that portion of the groundwater basin in the Tulare Lake Basin 
Hydrologic region, which is located in the northerly portion of Kern County and southerly 
portion of Tulare County.  Figure 1-1 shows the Poso Creek IRWMP Region (Region) and 
the RMG boundaries.  These boundaries of the RMG and Region encompass all of the area 
within the water districts; however, to the extent that the NWKRCD boundary includes area 
outside of these districts, the NWKRCD boundary lines are not included. For the purpose of 
evaluating water supplies, demands, and operations, Southern San Joaquin Municipal 
Utilities District (SSJMUD) was included with the RMG districts. This larger grouping is 
referred to throughout this IRWMP as the Regional Management Area (RMA) – or - Region. 

The land use consists predominately of agricultural lands within the Region’s boundary.  The 
rich soils, climate, and irrigation water make it possible to grow a variety of high-value, 
permanent crops with a gross annual value of nearly $2.0 billion.  The largest value 
commodities – almonds, grapes, citrus, pistachios, and vegetables – are sold worldwide.  A 
discussion of the management responsibilities related to water for each member agency and 
other agencies involved in the planning process is contained in Section 2.3.  
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1.1.1 Purpose and Scope  

The purpose of the Poso Creek IRWMP is to provide a framework for – (1) coordinating 
groundwater and surface water resource management activities into a cohesive set of regional 
water management objectives, and (2) implementing the actions necessary to meet those 
objectives.  In particular, this Plan emphasizes resolving the Region’s water supply 
challenges through an integrated water resource planning approach. 

The focus of the RMG is to improve water supplies throughout the Region in a manner that 
addresses individual district needs.  Anticipating the need for funding assistance when it 
comes to implementation, this Plan has also been prepared in satisfaction of eligibility 
requirements for grant funding under monies administered by the state.     

1.1.2 Regional Stakeholders, State and Federal Agencies, and Legislative 
Contacts 

In formulating the Plan, the RMG conducted monthly meetings that included participation by 
the regional stakeholders, state and federal agencies, and legislative contacts listed below.  
The RMG and stakeholders, shown in Figure 1-2, share a common interest in managing the 
surface water and groundwater resources of the Region.   

 
Regional Stakeholders:        
Buena Vista Water Storage District  
Lost Hills Water District 
Rosedale-Rio Bravo Water Storage District 
Southern San Joaquin Municipal Utility    District 
Kern County Water Agency 
Friant Water Users Authority 
Kern County Board of Supervisors 
City of Delano 
City of McFarland 
City of Shafter 
City of Wasco 
Lost Hills Utility District 
Kern National Wildlife Refuge 
 
State and Federal Agencies: 
California Department of Fish and Game 
California Department of Water Resources 
U.S. Bureau of Reclamation  
 
 
 
 

Legislative Contacts: 
Congressman Kevin McCarthy 
Congressman Jim Costa 
Congressman Devin Nunes 
Senator Dean Florez 
Senator Roy Ashburn 
Assembly Member Nicole Parra 
Assembly Member Jean Fuller 
Assemblyman Bill Maze 

1-3 
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1.2 Region Description 

1.2.1 Project Setting 

In the San Joaquin Valley portion of Kern and Tulare counties, large quantities of water are 
utilized for commercial agriculture, for industrial purposes (many of which are related to 
agriculture), and for the commercial and domestic purposes normal to any community.  The 
general character of the landscape is agricultural, for which the soils and climate are well 
suited.  Thus, the economic fiber of the area depends on water, which was historically 
developed by diverting limited, variable stream flow and pumping groundwater.  

The Region’s agricultural development was initiated with livestock grazing which utilized 
irrigation water supplies from the Kern River for flooding pasture lands.  In the 1920s, more 
intensive irrigated agriculture developed utilizing the river water supplies and also through 
increasing extraction and use of water from the extensive groundwater body underlying much 
of the valley lands.  Subsequently, the irrigation interests developed measures to supplement 
irrigation supplies and enhance the naturally occurring recharge of the stored groundwater 
with water supplies from the Kern River and other local streams, and eventually with water 
supplies from imported sources.  

Today, locally occurring water supplies are supplemented with water imported by the State 
of California through its State Water Project (SWP) and by the Federal government through 
the U.S. Bureau of Reclamation’s Central Valley Project (CVP), as shown in Figure 1-3.  
Accordingly, the managed resources in the Region include water supplies from: 

 State Water Project via the California Aqueduct 

 Central Valley Project via the California Aqueduct 

 Central Valley Project via the Friant-Kern Canal 

 Kern River 

 Poso Creek and other minor streams 

 Common groundwater basin 
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Numerous public agencies, formed under the laws of the State of California, were established 
to develop, regulate, and distribute local water supplies and supplies imported from outside 
the Region by the SWP and the CVP.  For decades, water agencies in both Kern and Tulare 
counties have given much attention, effort, and funding to the effective planning, control, and 
utilization of their water resources. 

Notwithstanding the high degree of water resource management that has evolved, there are 
water supply challenges ahead which require that water resources management in the Region 
be taken to a new level.  In simple terms, there are several things which either will or could 
serve to reduce the water supplies historically available to the Region.  Given that, at best, it 
could be argued that groundwater levels over the Region have been “stable” over recent 
history, it is clear that any reduction in historically available water supplies will translate to a 
decline in water levels.  Accordingly, it is incumbent on the Region to identify and 
implement measures which will mitigate the anticipated reduction in water supply reliability 
in order to maintain the economy which has built up in reliance on those supplies.  In 
particular, these measures would facilitate an increase in the Region’s capability to recharge 
water supplies when available, through both in-lieu and direct means.  The groundwater 
basin common to the Region is the Tulare Lake Basin (DWR No. 5-22.14) as identified in 
California’s Groundwater Bulletin 118, as shown on Figure 1-4. 

The agriculture-based economy of the Region depends on an adequate water supply from 
several sources; however, increasing competition for California’s water resources, principally 
for urban and environmental uses, is pointing toward an integrated regional water 
management approach to resolve water resource issues in the Region. 



 

 

 

 
Source: California Department of Water Resources. 2003. Map of Groundwater Basins in California. 
http://www.dpla2.water.ca.gov/publications/groundwater/bulletin118/maps/correct_statewide_basin_map_V3.pdf 
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1.2.2 Water Delivery System Assets of Kern County 

The San Joaquin Valley portion of Kern County is uniquely positioned with assets, both 
natural and man-made, to enable regional solutions to its challenges of balancing surface 
water and groundwater supplies through an integrated water planning approach.  Among 
these assets are: 

 The Region is served by two major aqueducts, the California Aqueduct of the State 
Water Project and the U.S. Bureau of Reclamation’s Friant-Kern Canal of the Federal 
CVP.  These two canals are linked near Bakersfield by the locally-operated Cross 
Valley Canal, which allows water to be exchanged between the aqueducts of the SWP 
and the CVP. 

 Corps of Engineer’s Isabella Dam and Reservoir provides storage capacity for Kern 
River water.  While used primarily as a flood control reservoir, Isabella Reservoir 
provides significant conservation benefits through the regulation of stream flows for 
delivery to irrigation and groundwater recharge basins. 

 The existence of a vast groundwater basin with significant dewatered storage 
capacity. 

 An extensive network of pipelines and canals which deliver water to irrigated lands 
and to dedicated water spreading areas, thereby providing recharge to the underlying 
groundwater reservoir. 

 An existing institutional structure, consisting of numerous public water entities, the 
area-wide Kern County Water Agency, and the member districts of the Poso Creek 
RMG, which collectively have governance, local water rights, and established 
contractual relationships necessary for implementation of measures required for an 
integrated solution to the challenges of the Region’s water supply. 

Through the formulation of this Plan, the RMG has selected and prioritized water 
management strategies and provided a framework for implementing them.  An integral part 
of these management strategies is the implementation of projects which involve expanding 
the Region’s already extensive capability to conjunctively manage the available surface 
water and groundwater supplies.  The RMG is uniquely positioned and well equipped to 
function as a region for management and implementation of the Plan.   
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The group’s attributes in this respect include the following: 

 The RMG and stakeholders who include economically-disadvantaged communities 
share a common groundwater basin and overlies an area largely characterized by good 
quality groundwater. 

 The Region is uniquely located to use, store, and transfer water from three major 
sources of surface supplies – (1) the State Water Project, (2) the Friant-Kern Canal of 
the Federal CVP, and (3) the Kern River. 

 Agencies of the RMG have operated their localized areas of the groundwater basin 
conjunctively with available surface supplies for decades. 

 Agencies of the RMG have the ability to enter into arrangements for storage and 
transfer of water for other areas in California. 

 The Kern National Wildlife Refuge and various duck clubs provide wildlife 
enhancement opportunities within the Region. 

 Agencies of the RMG are committed to working cooperatively to implement regional 
solutions. 

1.2.3 Presently Irrigated Lands and Crop Types 

The Region contains some of the richest agricultural production land in the southern San 
Joaquin Valley, with about 346,540 acres of irrigated cropland out of a gross area of about 
499,770 acres.  Figure 1-5 shows the land use within the Region, based on the recent data 
readily available from the California Department of Water Resources (DWR) land use 
database.  DWR’s land use data for Kern County reflects 1998 conditions, whereas Tulare 
County reflects 1999 conditions.  During the past 25 years, cropping patterns on agricultural 
land have steadily migrated towards high-value permanent crops with a commensurate 
reduction in annual crop types.  Irrigation methods have also changed, with an increase in the 
use of low-volume systems for water application.  Table 1-1 shows the irrigated land for each 
district, based on each district’s 2005 crop survey information. For the Region, about 67 
percent of the irrigated land is planted to permanent crops, with some individual districts 
having 80 to nearly 100 percent of their irrigated land in permanent crops.  By comparison, 
about 40 percent of the irrigated land in the Region was planted to permanent crops 25 years 
ago.   

It is noted that all of the districts in the Region were organized to serve irrigation water; 
accordingly, most do not provide domestic or residential water within their boundaries.  
However, all of the districts have groundwater management responsibilities and several have 
management agreements with economically-disadvantaged communities. 
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Table 1-1 summarizes the irrigated acreage in 2005 for each district within the Poso Creek 
RMA.   

 
Table 1-1 

Irrigated Area in the Poso Creek RMA  for 2005 

 

District Total Area 
(acres) 

Irrigated Area 
(acres) 

Permanent Crops 
(acres) 

Cawelo 44,970 33,700 32,900 

Delano-Earlimart 56,500 47,950 44,820 

Kern-Tulare 17,100 12,550 12,550 

North Kern 61,050 51,280 35,520 

Rag Gulch 5,950 4,650 4,650 

Semitropic 222,120 120,720 47,110 

Shafter-Wasco 34,140 30,290 16,830 

SSJMUD 57,940 45,400 36,680 

Subtotal* 499,770 346,540 231,060 

Irrigated land acreages were derived from the 2005 land use crop acreages for each agency, excluding idle 
acreages. 

 
1.2.4 Importance of Region’s Agriculture-Based Economy 

Kern County ranks among the leading five counties in the United States in the value of its 
agricultural products.  The gross value of all agricultural products from the County in 2006 
exceeded $3.5 billion according to the Kern County Crop Report. Since the permanent crop 
irrigated area of the portion of the Region in Kern County is over 45 percent of the 
permanent crop irrigated area of Kern County, and because the RMA contains at least 67 
percent of high-value permanent crops, it is estimated that the RMA annually produces at 
least $2 billion in agricultural commodities. 

Maintenance of the economy of the Region requires a long-term solution to its water supply 
challenges.  Part of the solution, as outlined herein, is attainable but will require concerted 
positive actions by the RMG, in cooperation with other entities in the State facing similar 
long-term water reliability issues.  These actions include both non-structural and structural 
water management measures that are addressed in this Plan.  The consequences of failing to 
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take positive actions are increased pumping lifts with a commensurate increase in production 
costs to all users, and ultimately, the economic loss, both direct and indirect, associated with 
the loss of agricultural production.  

1.2.5 Projected Supplies and Demands for Long-Term Planning Horizon 

Water supplies and water demands have been projected over a long-term planning horizon 
(20-30 years).  Based on information presented in Chapter 4, it is estimated that the long-
term average annual availability of surface water supplies to the Region is on the order of 0.7 
million acre-feet.  This estimate is based on availability at the source of supply and does not 
reflect consideration of any conveyance or absorptive capability limitations; rather, these 
limitations are considered in operations studies presented in Chapter 7.  The average annual 
water demand is projected to remain comparable to present conditions.  Based on 
information presented in Chapter 5, it is estimated that the long-term average annual applied 
water demand for the Region is on the order of 1.3 million acre-feet.  This includes 
consideration of agricultural (at 3.5 acre-feet per acre), municipal and industrial, and 
environmental uses.  The difference between the projected demands and supplies, 0.6 million 
acre-feet annually, represents the minimum gross amount of pumped groundwater on average 
over the long term.  It is the minimum inasmuch as it assumes that all of the available surface 
water supplies can be delivered to meet a coincident demand.  While the notion of absorbing 
all of the available surface water supplies is not realistic, this integrated planning effort is, to 
a large extent, focused on maximizing the use of surface water supplies when they are 
available, which can be accomplished through implementing both non-structural and 
structural measures. 

1.2.6 Urban and Industrial Lands and Disadvantaged Communities 

While the RMA extends into Tulare County, it principally lies within Kern County.  The 
Kern Council of Governments reports1 the following for Kern County with respect to 
population, income, and poverty and participation in government programs.  

Population: According to the 2000 Census, Kern County’s population is 661,645, an 
increase of 21.7 percent over 1990 Census data. The population of Kern County is 49.5 
percent white (non-Hispanic), 38.4 percent Hispanic, 6 percent African-American, 3.4 
percent Asian and 1.5 percent Native American. Between 2005 and 2025, Kern County is 
expected to double its existing population; grow by more than 160,000 new homes; and add 
400,000 vehicles to its roadways.  

Income: The median income of households in Kern County was $32,942. Eighty percent of 
the households received earnings and 17 percent received retirement income other than 
Social Security. Twenty-three percent of the households received Social Security. The 

                                                 
1 At http://www.kercog.org. 



P O S O  C R E E K  I R W M P  
 

                 

1-14 

average income from Social Security was $10,902. Some households received income from 
more than one source. 

Poverty and Participation in Government Programs: In 2000, 21 percent of people were 
in poverty. Twenty-six percent of related children under 18 were below the poverty level, 
compared with 13 percent of people 65 years old and over. Eighteen percent of all families 
and 38 percent of families with a female householder and no husband present had incomes 
below the poverty level. Thirty-three percent of the households in Kern County received 
means-tested public assistance or non-cash benefits. 

The largest population center in the southern San Joaquin Valley is the City of Bakersfield, 
which is located just to the south of and immediately adjacent to the RMA.  Several smaller 
population centers in outlying areas support the two primary industries; agriculture and oil.  
The communities within the RMA principally provide support to agriculture.   

The cities of Delano, McFarland, Shafter, and Wasco, along with the unincorporated 
communities of Earlimart, Lost Hills, and Richgrove, are located within the Region and are 
shown on Figure 1-6.  Census 2000 population and median household income data for each 
of these communities have been compiled and are presented in the following tabulation.  
(Note that both population and MHI have been rounded to the nearest 100.)    

Cities and Census 
Designated Places 

Census 
Geography 

Census 2000 
Population2

Census 
2000 MHI3

Percent of Census 
2000 Statewide 

MHI 

Delano City 33,8004 28,100 59 

Earlimart CDP 6,600 21,300 45 

Lost Hills CDP 1,900 31,900 67 

McFarland City 9,600 24,800 52 

Richgrove CDP 2,700 22,900 48 

Shafter City 12,700 29,500 62 

Wasco City 15,1005 29,000 61 

Poso Creek RMA:  82,400 27,5006 587

                                                 
2 Source: U.S. Census Bureau (http://factfinder.census.gov) 
3 Source: U.S. Census Bureau (http://factfinder.census.gov) 
4 Does not include institutionalized population. 
5 Does not include institutionalized population. 
6 Population-weighted average for the Poso Creek RMA. 
7 Population-weighted average for the Poso Creek RMA. 
 



99

99

California Aqueduct

5

Kern River

Poso Creek

F r
ian

t-K
ern

 C
an

al

Cross Valley Canal

5

White River

Richgrove

Lost Hills

Earlimart

Taft

Wasco

Delano

Shafter

Maricopa

McFarland

BakersfieldKERN COUNTY

TULARE COUNTYKINGS COUNTY

SAN LUIS
OBISPO
COUNTY

KERN
NATIONAL
WILDLIFE
REFUGE

6 0 63

Miles

Economically-Disadvantaged Communities
in Poso Creek IRWMP Region

JUNE 2007 FIGURE 1-6Poso Creek Regional Management Group

Poso Creek Integrated
Regional Water Management Plan

City
Regional Management Area (RMA) -or- Region

Economically-Disadvantaged Communities*
Percent of State Median Household Income

70% - 80%
60% - 70%
50% - 60%
Less than 50%
Income Data Unavailable
Census Tracts
County Boundary

*Economically-Disadvantaged Communities are defined as
those with Median Household Income less that 80% of the
Median Household Income for the State. 2000 Census data.



P O S O  C R E E K  I R W M P  
 

                 

1-16 

 
Each of these communities is considered economically disadvantaged based on a comparison 
of the statewide median household income (MHI) with household incomes within these 
urban areas.  In particular, the MHI for each is less than 80 percent of the statewide MHI.  On 
a regional basis, as shown in the tabulation, the population-weighted average MHI is $27,500 
for the Poso Creek RMA, or about 58 percent of the statewide MHI, which is significantly 
lower than the above-stated threshold of 80 percent. 

Based on recent published estimates, more than 100,0008 people presently reside within the 
Region.  The population approximately doubled between 1990 and present, which implies an 
average growth rate of about 5 percent per year.  Assuming that this rate continues, the 
population of the Region could double in the next 15 to 20 years.  Similarly, gross water use 
can be expected to double, from the current estimate of 40,000 acre-feet, to 80,000 acre-feet, 
absent additional conservation measures.  These numbers reflect the gross use of 
groundwater inasmuch as all of the communities rely exclusively on pumped groundwater for 
their water needs.  In this regard, it is noted that the groundwater basin is a resource in 
common with all uses within the basin, including irrigated agriculture, i.e., as a 
generalization, all groundwater within the Region is hydraulically connected. 

The following findings and observations with regard to the RMA are developed later in this 
Report: (1) groundwater levels have been relatively “stable” over the last 25 years; (2) the 
demand for water is projected to remain about the same as in the past; and (3) less surface 
water is projected to be available to the Region in the future, with a commensurate increase 
in the reliance on pumped groundwater.  Accordingly, groundwater levels will decline, with a 
corresponding increase in the use of power and energy resources, creating both an 
environmental and economic burden.  With a common groundwater basin shared by all uses 
within the Region, any decline in water levels will be felt by all uses, i.e., there will be an 
adverse economic effect on both irrigated agriculture and the already economically-
disadvantaged communities that rely on groundwater in whole or in part.  By the same token, 
anything that is done to mitigate declines in water levels, such as projects identified in this 
Plan, will benefit all uses.  It is noteworthy that not only do these communities rely on the 
common groundwater resource, but they rely on the viability of irrigated agriculture.  

While the RMG has selected water supply reliability as the highest priority, affecting all uses 
in the basin, it is understood that there are drinking water quality issues in the Region.  It is 
further understood that these issues have been manageable to date, but may require more 
creative and cooperative approaches in the future, with ever more stringent drinking water 
quality standards.  Based on contact with the California Department of Public Health 

                                                 
8 Source:  Population estimates for January 1, 2007 published by the Kern Council of Governments on its 
website (http://www.kerncog.org).  The Kern Council of Governments credits the California Department of 
Finance, Demographic Research Unit, for these data. 

http://www/
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(CDPH), it is understood that the majority of the drinking water quality issues within the 
Region are related to nitrate or arsenic in the drinking water source.  While presented later in 
this Report, Project No. 29 (which can be found in Appendix D  Project Descriptions) was 
formulated and included to help the economically-disadvantaged communities qualify for 
grant funding by being participants in this regional planning process and to assist them by 
identifying and informing them of funding opportunities.  With the passage of Proposition 
84, several funding opportunities are going to be available that were not necessarily available 
to the economically-disadvantaged communities under Proposition 50.  Accordingly, 
additional coordination is planned with these communities as the IRWM planning effort 
moves beyond Proposition 50 and into Proposition 84.  Furthermore, it will also be an 
advantage to participate in the larger planning effort being formed for the Southern San 
Joaquin Valley that may help to coordinate the various funding opportunities over several 
counties. 

1.2.7 Ecological Processes and Environmental Resources within the Region 

The Endangered Species Recovery Program, founded by the US Fish and Wildlife Service, 
presents an ecosystem approach to species recovery. A significant component of species 
recovery is establishing a network of conservation areas and reserves that include terrestrial 
and riparian natural areas in the San Joaquin Valley. The intent of the Endangered Species 
Recovery Program is to maintain or enhance species habitat values. In this regard, the US 
Fish and Wildlife Service published a decision in the Federal Register in 1976 which 
designated nine critical habitat areas for the California Condors. Also, in 1996, the US Fish 
and Wildlife Service published a proposed rule in the Federal Register establishing critical, 
habitat areas for the southwestern willow flycatcher. As part of their efforts to conserve 
species recovery in the San Joaquin Valley, the Metro Bakersfield Habitat Conservation Plan 
(HCP) and the Kern Valley Floor HCP were have established endangered species recovery 
programs in the San Joaquin Valley to promote species recovery. See Figure 1-7 for a map of 
the habitat conservation areas as defined for the San Joaquin Valley.  The RMG will make a 
concerted effort in their implementation of the Plan to safeguard the ecological processes and 
environmental resources within their boundaries.   

1.2.8 Water-Related Recreation Land Use 

Lakes for water recreation in Kern County include Isabella Reservoir, Lake Woollomes 
adjoining the Friant-Kern Canal, Ming Lake on the Kern River easterly of Bakersfield, and 
the Buena Vista Aquatic Recreation Area adjacent to the California Aqueduct. These are 
multi-purpose facilities including water supply and recreation.  While there are some 
evaporation losses that are attributable to recreation, these are relatively small compared to 
other uses.  In addition, there are some water demand requirements in the Kern National 
Wildlife Refuge for grain irrigation and for flooding ponds for waterfowl, duck clubs 
belonging to the Semitropic Wildlife Improvement District, and some private duck clubs.   
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1.2.9 Appropriateness of the Region for an IRWMP 

For decades, the agencies within the RMG have operated portions of the common 
groundwater basin conjunctively with the available surface supplies described in Chapter 4.  
The illustration dating back to 1979, shown in Figure 1-8, is an example of how conjunctive 
use of the groundwater and surface water have been a part of the water resources 
management planning practices in the San Joaquin Valley for many years. Therefore, it was 
logical for the RMG to form and focus on the potential for increasing conjunctive use of 
limited surface water and groundwater supplies through regional cooperation and planning.  
The Region is located at the interchange of the California Aqueduct, Friant-Kern Canal, and 
the Kern River.  The Region’s assets --- state, federal, and local water supplies; proximity to 
major conveyance facilities of statewide importance; significant dewatered groundwater 
storage capacity; and significant absorptive capability that can be reached with surface water 
--- have made it an ideal location to regulate surface supplies conjunctively with groundwater 
to the benefit of the agriculture-based economy of the Region and the State.  In addition to 
their geographical, hydrological, and institutional attributes, the RMG’s operational 
knowledge proved essential when formulating the Plan.  Moreover, the Plan provides this 
Region with the opportunity to contribute to the local and state-wide improvement of water 
supply reliability, provide drought protection, to assist economically disadvantaged 
communities, to assist in the management of water-related aspects of the Sacramento River 
Delta, and to facilitate satisfaction of the environmental water needs of the recent San 
Joaquin River Settlement. 

1.3 Regional Objectives and Needs of the Plan 
As stated previously, the purpose of the Plan is to provide a framework for coordinating 
groundwater and surface water management activities into a cohesive set of selected 
management strategies and implementing the actions necessary to meet the Plan’s objectives.  
Significant water issues facing the Region include maintaining a reliable water supply and 
balancing the use of surface water and groundwater supplies within the basin.  The needs 
associated with the management of surface water and groundwater supplies, as identified by 
each member of the RMG during the formulation of this Plan, are discussed in Chapter 3.   

The Plan’s planning objectives are listed below.  The planning objectives, water management 
strategies, and proposed actions to meet these objectives are discussed in more detail in 
Chapter 6. 

 

 

 



Figure 1-8 Illustration of Conjunctive Use of Groundwater and Surface Water
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1.3.1 Regional Water Management Planning Objectives 

Overarching themes of the planning objectives are strengthening local and statewide water 
supply reliability; protecting regional groundwater levels and quality; providing operational 
flexibility that will facilitate efficient, effective water management; providing water for 
environmental purposes; and controlling water supply costs within the Region. 

The RMG adopted seven planning objectives, which are listed following: 

1. Maintain and improve water supply reliability;   

2. Maintain groundwater levels at economically viable pumping lifts; 

3. Protect the quality of groundwater and enhance where practical; 

4. Maintain water supply costs at a level commensurate with the continued viability of 
the agricultural economy which has developed in the Region; 

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

6. Maintain and/or enhance environmental resources within and outside of the Region; 
and 

7. Enhance flood control in the Region. 

Planning objectives 1 through 5 were selected by the RMG based on a consensus reached 
during a pre-application meeting held on April 20th, 2005.  Subsequently, during the kick-off 
meeting for the Plan held on January 5, 2006, the RMG added planning objective 6, and, 
based on stakeholder input during monthly meetings held in 2006, planning objective 7 was 
added. 



P O S O  C R E E K  I R W M P  
 

                 

1-22 

1.4 Reference to Previous Reports and Organization of this 
Report 

The investigation for this report on the Plan makes use of information presented in earlier 
regional reports, including the following. 

1. “Water Resources Management in the Southern San Joaquin Valley, California” – A 
Study of the Physical and Institutional Management Practices for Surface and 
Ground Water Utilization, Bookman-Edmonston Engineering, January 1979. 

2. “Report on Investigation of Optimization and Enhancement of the Water Supplies of 
Kern County”, Associated Engineering Consultants, January 1983. 

3. “Kern County Water Agency – Initial Water Management Plan”, Kern County Water 
Agency, October 2001. 

Included in this Plan is an evaluation of the present and future utilization of the surface water 
and groundwater resources of the seven districts (listed under Section 1.5) which comprise 
the RMG.  The RMG will formulate implementation proposals based on the proposed 
structural and non-structural solutions presented in Chapters 6, 7, and 8.   

The remainder of this report has been organized as follows: 

 Chapter 2 –   Planning Activities, Regional Management Group Members’ 
Conveyance Systems, and Water Management Roles and 
Responsibilities 

 Chapter 3 –  Water Management Assets, Issues, and Needs of the Poso Creek 
IRWMP Management Group Members 

 Chapter 4 –  Historical and Projected Water Supplies                              

 Chapter 5 –   Historical Water Use and Projected Water Demand 

   Chapter 6 –   Planning Objectives, Regional Priorities, and Integration of Water 
Management Strategies 

 Chapter 7 –   Water Supply Operations Studies 

 Chapter 8 –   IRWMP Formulation and Regional Benefits 

 Chapter 9 –   Poso Creek IRWMP Implementation 

 Chapter 10 –  Stakeholders and Public Involvement 
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2 Planning Activities, Regional Management 
Group Members’ Conveyance Systems, and 
Water Management Roles and Responsibilities 

2.1 Water Management Planning Activities 

2.1.1 Historical Water Management Planning Related to the Region 

A major water management planning effort was undertaken by a consortium of Kern County 
water districts in 1983.  This effort followed an earlier (1979) study entitled “Water 
Resources Management in the Southern San Joaquin Valley, California”.  The resulting 
“Optimization Report”1 described a thorough investigation of the status of development and 
water requirements as of 1980, as well as measures that could be taken to increase Kern 
County’s absorptive capacity2 in order to take better advantage of wet year supplies.  The 
Optimization Report also evaluated the feasibility of securing additional water supplies from 
other northern California non-State Water Project sources. 
   
The primary recommendations of the Optimization Report were – (1) to increase 
groundwater recharge capability (mainly in the Kern Fan area near Bakersfield, California), 
(2) to construct groundwater banking arrangements to protect west side agriculture in the San 
Joaquin basin of Kern County, (3) to investigate additional opportunities to engage in west 
and east water exchanges (to avoid energy consumption for pumping), and (4) to construct 
additional west-to-east conveyance.  Many of the recommendations contained in the 
Optimization Report have since been implemented. 
 
Even though the Optimization Report is about 25 years old, it is still an important resource 
for water managers to measure their long-term progress and an example of how Kern County 
and Southern San Joaquin Valley agencies have had a history of working together to solve 
the area’s water needs.  During the past 25 years, actions taken based on these early water 
management plans have led to stabilized groundwater levels.  In this regard, 
recommendations found in previous water related reports were an important starting place in 
formulating the Poso Creek IRWMP.  Where appropriate, such information is included or 
referenced in this Poso Creek IRWMP. 
 

                                                 
1 “Report on Investigation and Optimization and Enhancement of the Water Supplies of Kern County”, 
Prepared by Associated Engineering Consultants, Bakersfield, California, January 1983. 
2  Absorptive capacity is the sum of the consumptive use of agricultural crops plus the infiltration to the 
groundwater basin. 
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2.1.2 Recent Water Management and Planning Activities in the Region 

Water management in the Region is governed by a web of water exchange agreements, 
banking arrangements, and local agency agreements and relationships.  Management actions 
are driven by agricultural water use in the Region and influenced by the overall water supply 
issues of the State of California.  Urbanization in areas located in other parts of California 
and environmental water needs located outside of the Region are causing changes in how 
water is managed in the Region. 
 
Subsequent to the Optimization Report, during the late 1980s, the State Department of Water 
Resources proposed development of the Kern Water Bank, which was conceived as being 
comprised of the Kern Fan Element (a direct recharge and recovery project straddling the 
Kern River) and several “local elements” (direct and/or in-lieu recharge projects within 
surrounding water districts).  The primary objective of the Kern Water Bank was to develop 
additional storage and State Water Project yield.  While the State did not proceed with the 
Kern Water Bank, local agencies have proceeded with implementation for the benefit of Kern 
County and water agencies having water management agreements with Kern County water 
districts.  In particular, a consortium of local water agencies has implemented the Kern Fan 
Element which is known today as the Kern Water Bank.  
 
It is noteworthy that the planned “local elements” of the Kern Water Bank from the State’s 
planning efforts of the late 1980s and early 1990s were not limited to the area of the Kern 
fan.  In particular, during this period of time, Cawelo, North Kern, and Semitropic each 
prepared and submitted (to the State) a pre-feasibility study for an in-lieu recharge project 
within its area.  The Semitropic Element of the Kern Water Bank is now known as the 
Semitropic Water Bank.  To the extent that they have not already been implemented, some of 
these same concepts are included herein. 
 
In the mid 1990s, Semitropic commenced implementation of a large water banking project, 
which brought neighboring water agencies together in the form of a Groundwater Monitoring 
Committee.  This Committee continues to operate and provides a forum for exchange of 
information and dialogue between agencies.  Under Semitropic’s water banking project, large 
areas which were solely reliant on pumped groundwater now have the infrastructure in place 
to take delivery of surface water supplies when available.  Also during the 1990s, a physical 
interconnection between Semitropic (an SWP contractor) and Shafter-Wasco (a CVP 
contractor) was constructed to facilitate better water management. 
 
In 2001, KCWA adopted an Initial Water Management Plan under guidelines of the 
Agricultural Water Management Council.  While this effort included the entire San Joaquin 
Valley portion of Kern County, it provided valuable information for the Poso Creek Region.  
This report states that KCWA objectives include: 
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 Assure the availability of adequate water supplies of suitable quality to meet the 
needs for water in Kern County. 

 Promote the optimal and equitable management of water resources within Kern 
County. 

 Assure that SWP water supplies are provided at an affordable cost. 
 In coordination with affected local entities, advocate and defend water interests in 

Kern County in political, legislative, legal and regulatory arenas. 
 Maintain and facilitate effective communications among the Agency, the Member 

Units, other water interests and the public. 
 Conduct Agency operations in an effective, efficient and fiscally responsible manner. 

 
Over the last five years, a number of actions have taken place which are increasing 
coordination between and among water agencies in the Region, and thereby furthering water 
resource management.  While year-to-year actions are too numerous to mention, those that 
have resulted in long-term arrangements include implementation of a water banking 
relationship between North Kern, Kern-Tulare, and Rag Gulch; and development of a water 
banking project by Cawelo, which included construction of over 500 acres of spreading 
ponds.  Also during this time period, while not limited to the Poso Creek Region, KCWA 
created a forum for open discussion of groundwater management issues in the San Joaquin 
Valley portion of Kern County.       

 

2.2 Operational Relationship Between Regional Management 
Group Members 

2.2.1 Common Interests 

It was considered logical and beneficial for Semitropic and the other members of the RMG to 
undertake the Poso Creek IRWMP in view of their common local, regional, and statewide 
water-related issues consisting of agricultural economic interests, similar water issues of 
limited surface water and groundwater supplies, and the common interest to maximize their 
available water resources by conjunctive use of groundwater and available surface waters.  
The RMG can most effectively utilize available water supplies on a regional basis through 
the coordinated use of existing and proposed infrastructure and the further development of 
banking and exchange opportunities between RMG members.  Inasmuch as the Regional 
Management Group shares a common groundwater basin, there is potential for more 
effective management through joint modeling and monitoring efforts.  Further, the Regional 
Management Group members have a long history of working together through a variety of 
water management strategies, as discussed in Chapter 6 of this Poso Creek IRWMP report. 
 
2.2.2 Conjunctive Use of Surface Water and Groundwater  

The Regional Management Group is well situated to provide additional conveyance for water 
exchange, banking, and conjunctive use projects.  The key to these opportunities is the 
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location of the basin and groundwater storage capability.  The Region is located adjacent to 
the California Aqueduct of the SWP and the Friant-Kern Canal of the CVP.  Surface water 
supplies come from the USBR’s CVP project, the SWP, the Kern River, and occasionally, 
Poso Creek. 
 
The long-standing cooperation between Regional Management Group members exists 
because of their shared groundwater supplies and common interests.  In 1995, Semitropic 
commenced implementation of a groundwater bank for one million acre-feet.  At the end of 
2006, almost one million acre-feet was in groundwater storage.  The amount of storage 
available for water banking has since been increased to 1.65 million acre-feet.  In this regard, 
it is noted that the storage capacity of the groundwater basin is substantially larger than the 
amount that has been earmarked for water banking.   
 
Because this operation has an effect on water levels in adjacent areas, a Groundwater 
Monitoring Committee was formed to oversee the groundwater operations.  In addition to 
Semitropic, members are surrounding districts, including North Kern and Shafter-Wasco 
(which are members of the Regional Management Group), Buena Vista Water Storage 
District, Rosedale-Rio Bravo Water Storage District, and Southern San Joaquin Municipal 
Utility District.  This committee has hired an independent consulting hydrogeologist to 
oversee the groundwater monitoring and to biennially produce a report on hydrologic 
conditions.  All members of the committee provide data for that report. 
 
2.2.3 Water Exchange Capability 

A key element of water management in the Southern San Joaquin Valley is providing 
exchange capacity between districts in order to match available regulated and unregulated 
supplies with agricultural demands and make use of direct groundwater recharge facilities.  
Proposed modifications to the existing facilities will enhance conveyance of water between 
the Friant-Kern Canal and the California Aqueduct to allow for additional exchange capacity 
between districts that is to the benefit of the agricultural community, the environment, and 
economically disadvantaged communities within the Region, as well as outside of the 
Region.  The IRWMP evaluated operating water conveyance facilities, including the Cross 
Valley, Calloway, and Lerdo canals, and increasing operational flexibility by enhancing 
district facilities through interconnections.  Since the Region includes an operational history 
of groundwater banking, conjunctive use, and water exchanges between districts, the added 
flexibility created by the active development or enhancement of facilities in this regional area 
will provide opportunities for increasing the reliability of water supplies of not only the 
Regional Management Group, but also agencies located outside of the Region.  In this 
regard, major municipal water providers in both southern and northern California who 
participate in water banking projects in the Region are in a position to benefit from any added 
flexibility and reliability. 
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The Kern County Water Agency operates the Cross Valley Canal, a 22-mile conveyance 
canal which connects the California Aqueduct with areas east, including the urban 
Bakersfield area.  The Poso Creek IRWMP evaluated the feasibility of constructing interties 
between the member agencies and the Calloway and Lerdo canals.  This information is 
presented in Chapter 6.  Figure 2-1 schematically depicts the geographic relationship of water 
conveyance features in the Region and the canals location to each other. 
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2.3 Management Plan Participants and Their Responsibility in 
Managing the Region’s Water Resources 

This section provides a description of each member agency of the Regional Management 
Group and their relationship to regional water management.  One member of the 
Groundwater Monitoring Committee, the Southern San Joaquin Municipal Utility District, 
elected not to join the Regional Management Group.  However, they were stakeholders in the 
process.  Two other members of the Groundwater Monitoring Committee, Buena Vista and 
Rosedale-Rio Bravo Water Storage Districts, were also stakeholders, but were not members 
of the Regional Management Group inasmuch as their interests are more closely aligned with 
the region of the Kern River fan.   
 
The source of surface water supply of each of the member districts that form the Regional 
Management Group are shown in Figure 2-2 below. 
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2.3.1 Cawelo Water District  

Geographic Setting:  Cawelo is located in the north-central portion of Kern County and 
encompasses an area of nearly 45,000 acres.  Cawelo lies between State Highway 99 on the 
west, State Highway 65 on the east, Oildale on the south and the community of McFarland 
on the north.  Poso Creek traverses Cawelo about midway between the District’s northern 
and southern boundaries. 
 
Cawelo was formed in 1965 for the purpose of obtaining water supplies to supplement the 
pumping of groundwater for irrigation.  Importing surface water has slowed the rate of 
decline of groundwater levels.  If the groundwater supply beneath Cawelo can be increased 
and stabilized, it will provide a more dependable water supply in years when surface water 
supplies are limited, such as the drought period of 1988 through 1994 and, more recently, in 
2001 and 2002.  Conjunctive use of both surface water and groundwater supplies enables the 
long-term economic survival of irrigated agriculture within Cawelo.  Cawelo’s efforts in 
accomplishing these goals have been limited by the high costs of adding distribution system 
and the unavailability of additional surface water supplies.  
 
Irrigated Land: The total area encompassed by Cawelo is 45,000 acres, of which about 
33,700 acres are irrigated.  Those lands within the District but outside the surface water 
service area depend exclusively on groundwater for their irrigation water supply. The crop 
pattern within the District has changed quite dramatically during the past 25 years, from row 
crops to permanent plantings.  Currently, about 98 percent of the irrigated lands of the 
District contain permanent plantings, mainly grapes, citrus, deciduous fruits, and nuts. 
    
Water Delivery System:  Cawelo’s canal and pipeline distribution system and related works 
were originally completed in 1975, with additional features and enlargements constructed 
almost annually.  The current distribution system now includes three pumping plants, four 
surface water reservoirs for system regulation, six wells, six miles of distribution canals, and 
38 miles of distribution pipelines capable of delivering 250 cfs to the landowners within the 
service area.  
 
Source of Water Supply: Cawelo’s surface water supplies are obtained from the following 
sources: 1) State Water Project, 2) Central Valley Project 3) Kern River, 4) Poso Creek, and 
5) recycled water. 
 
State Water Project: The principal contractual source of surface water supply for Cawelo is 
firm and surplus water from the SWP. Cawelo contracted with the Kern County Water 
Agency on September 28, 1972, simultaneously with the construction and operation 
agreements of the Cross Valley Canal, for the purchase of SWP.  The District’s annual 
entitlement under the contract increased yearly until 1990, at which time the maximum 
deliverable amount reached 45,000 acre-feet per year and it remains at that level until the 
contract expires in the year 2039.   Because of the demand for firm water from the SWP by 

 
 2-9 



 P O S O  C R E E K  I R W M P  
 

the contractors, it is unlikely that the surplus portion of the SWP water supply will be 
delivered regularly in the future.  The contract makes allowances for fluctuations in water 
supply conditions by permitting Cawelo’s entitlement to be adjusted by mutual agreement. 
Direct delivery of SWP water to Cawelo is currently accomplished by conveyance from the 
California Aqueduct via the Cross Valley Canal to Pump Station “A”, where it is lifted into 
North Kern’s Beardsley Canal (which changes name to the Lerdo Canal at North Kern’s 
southern boundary).  Under agreement with North Kern, the water is conveyed in the Lerdo 
Canal to Cawelo’s Pump Station “B”, where the water is lifted one more time into Cawelo’s 
service area.  It should be noted that from time to time, primarily during the peak irrigation 
season, Cawelo’s delivery of SWP water is limited by the capacity of Pump Station “A”, 
which is 170 cfs and lower than the distribution system’s capacity of 250 cfs.   
 
Central Valley Project: Cawelo is not a CVP contractor; however, there are times when 
flood waters are available in the Friant-Kern Canal.  In this regard, Cawelo has entered into 
temporary contracts for diversion and use of CVP-Friant water, typically available during 
very “wet” periods.  Currently, the plumbing is not in place to allow Cawelo to directly take 
advantage of these water supply opportunities. 

 
Kern River Water: The other major contractual source of surface water supply is Kern River 
water purchased from the City of Bakersfield.  Cawelo entered into a contract with the City 
of Bakersfield on May 25, 1976.  Under the terms of the contract which became effective on 
January 1, 1977, the City sells Kern River water to Cawelo at a cumulative average quantity 
of 27,000 acre-feet per year for 35 years with a provision for extension of the contract on a 
year-to-year basis and to provide time for delivery of the cumulative total, if necessary.  The 
contract provides for the sale and delivery to Cawelo of miscellaneous water which may 
become available, from time to time, in addition to the contract commitment. 
The contract’s basic delivery schedule calls for 2,700 acre-feet per month to be delivered 
during March and April, and 5,400 acre-feet per month during May through August.  
Deficiencies are allowed in years of low water yield, with such deficiencies to be made up in 
subsequent years, or by advance deliveries made during years of high water yield.  
Deficiency deliveries may be made at maximum rates of 3,200 acre-feet per month in March 
and April, and 6,400 acre-feet per month in the May-through-August period. 
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2.3.2 Delano-Earlimart Irrigation District  

Geographic Setting:  Located in southern Tulare County and northern Kern County, and 
immediately adjacent to and west-northwest of Kern-Tulare and Rag Gulch water districts, 
Delano-Earlimart was organized in 1938 to address declining groundwater levels. Delano-
Earlimart is immediately northeast of the City of Delano and is crossed from north to south 
by the Friant-Kern Canal.  Also extending through the middle of the District in an east-west 
direction is the White River.  
 
Delano-Earlimart was organized to contract for imported surface water supplies, with 
particular emphasis on the Friant Division of the CVP.  It has the additional responsibility of 
conjunctively managing surface water and groundwater supplies to ensure an adequate water 
supply for water users within the District.   
 
Irrigated Land:  The total area of Delano-Ealimart is 56,500 acres, of which about 48,000 
acres are irrigated.  While the irrigated acreage has been relatively stable over the last 25 
years, the crop pattern has changed quite dramatically, from largely annual crops to 
permanent plantings.  Currently, over 90 percent of the irrigated lands within the District are 
planted to permanent crops; primarily almonds, pistachios, and grapes. 
 
Water Delivery System:   Delano-Earlimart’s distribution system has nine separate turnouts 
from the Friant-Kern Canal.  It is a fully pipelined (closed) and metered system, with 
essentially no discharges or losses.  Delano-Earlimart installed a SCADA-controlled system 
in 1999 at a cost of $4.5 million and continues to promote use of pressure-compensating float 
systems for constant flow regulation.  Two-thirds of the district is located west (down slope) 
from the Friant-Kern Canal and these lands are served by gravity delivery; the remaining 
one-third of the District is located east (upslope) of the Friant-Kern Canal and water 
deliveries to these lands must be pumped.  The District recently completed a $3 million farm 
turnout renovation project. 
 
Source of Water Supply: Delano-Earlimart has a contract with the U.S. Bureau of 
Reclamation for CVP water.  The source of this surface water supply is the Friant Division of 
the CVP, which develops its supply from the San Joaquin River, with storage provided by 
Millerton Lake.  The water is transported to the District through the Friant-Kern Canal.  The 
surface water supply is used conjunctively with the underlying groundwater.  Delano-
Earlimart’s contract entitlement consists of 108,800 acre-feet of Class 1 water and 74,500 
acre-feet of Class 2 water, for a total of 183,300 acre-feet.  The long-term average surface 
water supply available to the District is estimated at 135,000 acre-feet.  The Class 1 water is 
storable (for use within a given year) and is considered a firm water supply.  The Class 2 
water supply is non-storable water and must be used when it is available.   
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2.3.3 Kern-Tulare Water District 

Geographic Setting:  Kern-Tulare was organized in 1974.  The District now consists of two 
large areas, with 14 smaller non-contiguous parcels, which collectively total about 17,100 
acres in Kern and Tulare counties, extending altogether about 19 miles from north to south 
and having a maximum width of six miles.  Kern-Tulare is approximately eight miles east of 
Delano and 27 miles north of Bakersfield.  The western boundary lies from two to six miles 
east of and uphill from the Friant-Kern Canal.  The District is located generally west of State 
Highway 65. 
 
While Kern-Tulare and Rag Gulch are managed as separate districts, they share staff and 
distribution systems.  Because these districts get their deliveries indirectly (relative to the 
source of supply), the following water supply description is included here to help understand 
their delivery system.   
 
In 1976, Kern-Tulare contracted with the Bureau of Reclamation for an annual supply of 
40,000 acre-feet from the CVP, and Rag Gulch for an annual supply of 13,300 acre-feet.  
Collectively, Kern-Tulare and Rag Gulch contracted with the Bureau of Reclamation for an 
annual entitlement of 53,300 acre-feet from the CVP, participated in the construction of the 
Cross Valley Canal, and executed a long-term exchange agreement with Arvin-Edison. 
Water is wheeled through the California Aqueduct to Tupman to convey the CVP water 
supply from the Delta, where the CVP water supply originates under contract with the 
Department of Water Resources.  From Tupman, the water is conveyed in the Cross Valley 
Canal, and delivered to Arvin-Edison.  In exchange, Arvin-Edison makes water available to 
Kern-Tulare and Rag Gulch in the Friant-Kern Canal.  In either case, the districts physically 
divert from the Friant-Kern Canal. In 1976, Kern-Tulare and Rag-Gulch contracted with the 
City of Bakersfield for 23,000 acre-feet of Kern River water. Kern-Tulare has a contract with 
the City of Bakersfield for an average annual supply of 20,000 acre-feet of Kern River water.  
Rag Gulch has a similar contract for an average annual supply of 3,000 acre-feet.  Water 
under these contracts is delivered to the Kern County Water Agency’s Improvement District 
No. 4 in exchange for SWP water. The SWP water is conveyed through the Cross Valley 
Canal, where it is either delivered to the Friant-Kern Canal or exchanged with Arvin-Edison 
for a like amount of water available in the Friant-Kern Canal.  The current term of these 
contracts expire in 2012. The districts also contract annually for Section 215 water. The 
districts also purchase Class 1 and Class 2 Friant water supplies from Friant Contractors on 
an as-available basis. Occasionally, there are flood flows available from the Friant-Kern 
Canal, which the districts also purchase. 
 
   
Irrigated Land:  Kern-Tulare encompasses an area of approximately 17,100 acres, of which 
about 12,600 acres are irrigated and planted to high-value, permanent crops; mainly grapes, 
citrus, and nuts.   
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Water Delivery System:  As previously noted, both Kern-Tulare physically takes delivery of 
water from the Friant-Kern Canal and distributes it to landowners through a distribution 
system consisting of pumping plants and pipelines.  All diversions are pumped up-slope from 
the Friant-Kern Canal.  Because the District’s distribution system is inadequate to fully 
satisfy irrigation demands, system capacities must be prorated during the summer months.  
As a result, water users rely upon privately owned wells, even in the wettest years.  The 
District’s high percentage of low-volume (on-farm) irrigation systems results in very high 
irrigation efficiencies; accordingly, spill or tailwater recovery systems are not required.  
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2.3.4 North Kern Water Storage District 

Geographic Setting: North Kern was formed in 1935 under the provisions of Division 14 of 
the California Water Code.  It is located north of the Kern River and comprises some 60,000 
acres (exclusive of Rosedale Ranch Improvement District) of intensively farmed, highly 
productive agricultural lands.  The District lies between Bakersfield on the south and Delano 
on the north and between Highway 99 on the east and Wasco and Shafter on the west.   
 
Irrigated Land: The irrigable lands in the District are divided into two classes.  Class 1 lands 
include about one-half of North Kern’s total area and they receive a water supply developed 
almost entirely by the District.  North Kern provides its Class 1 landowners with a 
dependable water supply by coordinating its Kern River water, its use of storage space in 
Isabella Reservoir, water purchases, and the use of its wells.  Class 2 lands, comprised of the 
remaining half of the district, receive a water supply primarily from wells and pumping 
plants owned and operated by the landowners themselves that draw water from the 
underground supply that is replenished by the District.  However, North Kern delivers 
surface water through its facilities to the Class 2 lands on an as-available basis, also referred 
to as “in-lieu deliveries.”  The crop pattern within the District has changed significantly from 
row crops to permanent plantings within the last 25 years. Currently, about 70 percent of the 
irrigated lands of the District contain permanent plantings; mainly almonds, pistachios, and 
grapes. 
 
Water Delivery Systems:  The District conjunctively uses surface water and groundwater to 
meet the irrigation water requirements of its landowners.  In particular, its highly variable 
surface supply is regulated, in part, in the underlying groundwater basin.  The surface water 
that is placed in groundwater storage is subsequently pumped as groundwater by both North 
Kern and its landowners to meet their irrigation water requirements. 
 
North Kern’s primary source of surface water is the Kern River, whose waters have been 
utilized under a schedule of long-standing diversion rights.  This supply has been 
supplemented from time to time by water from Poso Creek, which transverses the northern 
portion of the District and contributes, primarily through infiltration, to the underlying 
groundwater supply.  
  
When the District was organized in 1935, the Kern River was unregulated.  The construction 
of the Corps of Engineers’ Isabella Dam and Reservoir in the 1950s, and North Kern’s 
purchase of conservation space therein, improved seasonal regulation of the Kern River. 
 
During “wet” years, surface water supplies are sufficient to satisfy irrigation water 
requirements for the surface water service area and provide substantially larger amounts of 
spreading water for groundwater storage.  Conversely, during the “dry” years, North Kern 
has been required to pump groundwater to supplement available surface supplies for the 
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surface water service area.  Accordingly, groundwater pumping from District wells has 
varied from no pumping in “wet” years to 77,000 acre-feet in very “dry” years.   
 
Surface water is delivered through approximately 130 miles of unlined canals heading at two 
diversion points on the 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 flow and consists of the diversion structure or 
headwords on the Kern River, 9.5 miles of concrete-lined canal (the Beardsley Canal) 
between the headworks and the District’s southern boundary, followed by an unlined canal 
section (the Lerdo Canal) that continues along North Kern’s eastern or “high” side.  Up to 
850 cfs has been conveyed through the Beardsley Canal and delivered into the District, and 
this represents the practical maximum delivery in this system.  By agreement with Cawelo, 
Cawelo may use up to 240 cfs of this capacity and the City of Bakersfield has the right-of-
use of up to 100 cfs.  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 flow and extends for 10.4 miles before entering 
North Kern at Seventh Standard Road.  This “wet-year” facility has a capacity of 1,000 cfs at 
the headworks.  However, its ability to deliver water into North Kern is somewhat less 
because losses can be significant, particularly for diversions and deliveries of relatively short 
duration.  The City of Bakersfield has a right-of-use up to 425 cfs of this capacity. 
 
Kern River water is delivered to the surface water service area to the extent that there is a 
coincident demand.  However, Kern River water that exceeds the immediate irrigation 
requirements is introduced directly underground through the use of about 1,500 acres of 
recharge basins at five sites.  These facilities, the channel of Poso Creek, as well as the 
unlined conveyance canals within the District, have combined to directly recharge up to 
24,000 acre-feet in one month and over 250,000 acre-feet in one year (1998). 
 
In years of deficient water supply, continuity of delivery to the surface water service area is 
maintained by the operation of over 70 wells owned and operated by North Kern.  Fifty wells 
were constructed as part of North Kern’s 1950 project.  Since then, wells have been added to 
maintain and enhance the 10,000 acre-feet per month of planned production for the District’s 
wellfield.  During the driest years, the wellfield is operated at or near capacity for the nine-
month period from February through October.  Conversely, there are years in which available 
surface supplies are adequate and the wellfield is not used at all. 
 
Source of Water Supply: Use of Kern River water on district lands beginning in the 1870s 
predates the area’s organization as a district.  Procedures regarding the allocation and use of 
Kern River water are complex and have evolved over many years.  However, three 
significant agreements modified North Kern Water’s water supply after its formation.  First, 
to supplement ongoing diversion to the area under existing diversion priorities, North Kern 
entered into the 1952 Agreement for Use of Water Rights, which provided for, among other 
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matters, its use of additional priorities in perpetuity.  Isabella Dam and Reservoir provided 
regulation of the Kern River beginning in 1954.  Second, following year-to-year agreements 
for use of storage in Isabella Reservoir, North Kern executed an agreement in 1964 for the 
long-term right to store water in a portion of Isabella Reservoir’s conservation space.  North 
Kern’s share varies by contract from 24 percent to 34 percent of the available conservation 
space and reaches a minimum of about 48,000 acre-feet during the winter carryover period.  
Third, in 1976 the district executed a long-term contract with the City of Bakersfield for 
20,000 acre-feet of Kern River water annually from the City of Bakersfield’s newly acquired 
Kern River supplies.  Diversion and use of Kern River water by the district has occurred as 
an entitlement under its diversion rights, unused entitlement under diversion rights held by 
others, contract water, and flood waters.   
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2.3.5 Rag Gulch Water District 

Geographic Setting: Rag Gulch is a water district formed in 1955 under the provisions of 
Division 13 of the California Water Code.  The only urbanized area in the vicinity is 
Richgrove, an unincorporated community on the Famoso-Porterville Highway in southern 
Tulare County.  The boundaries of the District define three “islands”, the northernmost with 
270 acres, the central island with 1,270 acres, and the southernmost with 3,970 acres.  
 
Irrigated Lands: Rag Gulch comprises a gross area of approximately 5,950 acres, in Kern and 
Tulare counties, of which 4,650 acre are irrigated and planted to high-value, permanent 
crops. 
 
Water Delivery System:   Rag Gulch’s water supply consists of a 13,300 acre-foot supply in 
the Delta from the CVP, based on a three-party contract (the third party being DWR) that 
provides conveyance capacity in the California Aqueduct to the Cross Valley Canal turnout 
near Tupman, where Rag Gulch accepts delivery.  The water is then transported 17 miles 
eastward and upward through six low-lift pump stations to the western edge of Bakersfield.  
From this point, it is delivered to Arvin-Edison, Kern County Water Agency, or other 
exchangers.  In exchange, Arvin-Edison provides water to Rag Gulch from the Friant-Kern 
Canal at points located approximately 40 miles north of Bakersfield.  Since the original 
construction of the Cross Valley Canal, the Cecil Avenue Pipeline, and the Avenue 24 
pipeline system, Rag Gulch and individual or groups of landowners have completed many 
water distribution projects.  For additional information on Rag Gulch, refer to the 
information contained above for Kern-Tulare. 
 
2.3.6  Semitropic Water Storage District 

Geographic Setting:  Semitropic is located in Kern County, approximately 20 miles 
northwest of Bakersfield, in the western portion of the San Joaquin Valley.  Semitropic lies 
between I-5 on the west,  Highway 99 on the east, the city of Delano on the north and the city 
of Bakersfield on the south. Semitropic has an arid climate and precipitation averages about 
six inches per year.   
 
Semitropic was organized in 1958 to develop conjunctive use programs and facilities, and, in 
particular, to import water to supplement the area’s water needs.  The farmers in the area 
relied solely on groundwater until 1973, when they began importing surface water from the 
SWP. At that time, Semitropic contracted with the Kern County Water Agency for an annual 
entitlement of 158,000 acre-feet of SWP water. As surface water deliveries have been made, 
Semitropic has significantly reversed its declining groundwater levels.  Since it began 
operations, Semitropic has delivered more than five million acre-feet of surface water and 
banked almost one million acre-feet for its banking partners. 
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Irrigated Land: Semitropic covers an area of approximately 222,000 acres, of which about 
142,700 acres are irrigated, on average comprised of 43,000 acres of contract land, 53,500 
acres of temporary service land, 24,600 acres of in-lieu service for banking and 42,100 acres 
still reliant solely on groundwater.  Those irrigated lands within the District but outside the 
surface water service area depend exclusively on groundwater for their irrigation water 
supply. The crop pattern within the District has changed significantly over time from row 
crops to permanent plantings. Currently, about 40 percent of the irrigated lands of the District 
contain permanent plantings; primarily almonds, pistachios, grapes, and citrus. 
 
Water Delivery Systems: Groundwater management within the District is rooted in the 
conjunctive use of surface water and groundwater resources.  In the 1960s, the District 
approved implementation of a project, which included construction of main conveyance and 
distribution system facilities extending from the California Aqueduct of the State Water 
Project to onsite farm delivery locations. The Project was predicated on the conjunctive use 
of imported SWP water with the underlying groundwater resource. Prior to construction of 
the facilities, irrigated crops within Semitropic were totally dependent on groundwater 
pumping.  Since the imported water supply is erratic, the District devised a plan of 
conjunctive use, wherein the underlying groundwater reservoir continues to be used to meet 
demands for seasonal peaks and to provide irrigation water in times of limited surface 
supplies.  Under the District’s project, some lands receive the imported water supply, while 
other lands remain solely dependent on pumped groundwater for irrigation. 
 
Semitropic initially contracted with the Kern County Water Agency for an annual entitlement 
of 158,000 acre-feet of SWP water, which was subsequently reduced to 155,000 acre-feet in 
1996.  The SWP annual allocation of 155,000 acre-feet is used to irrigate approximately 
43,000 acres in its contract water service area.  Additional SWP supplies are available from 
time to time and are delivered to the contract water service area and to a temporary water 
service area of about 33,500 acres.  While the total demand for irrigation water varies from 
year to year, it is on the order of 450,000 acre-feet.  Any demand not met with imported 
supplies is met with pumped groundwater.  Approximately two-thirds of the District's irrigated 
area can take delivery of surface water from the District for irrigation.  Landowners must 
maintain wells to meet irrigation demands when surface water supplies are limited or not 
available. The District maintains wells to supplement the available surface supply to some 
District lands and for recovery of stored groundwater for return (to banking partners) in years of 
reduced surface water supplies.  The remaining one-third of the District's irrigated area relies 
exclusively on pumped groundwater.  The District's importation of surface water helps to 
support those landowners who continue to rely on pumped groundwater by reducing the 
District's overall reliance on the underlying groundwater. 
 
The District’s current annual delivery capability is about 350,000 acre-feet.  Farmers in the 
contract water service area and temporary water service area maintain wells to supplement 
District deliveries and protect against shortages in the imported water supply.  The 
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Semitropic Groundwater Banking Project, implementation of which commenced in 1994, 
provides an intermittent supply of surface water to an additional 24,600 acres. The remaining 
area of the District includes about 42,100 acres which rely exclusively on groundwater.  
 
Contract supplies have been supplemented from time to time by other available water 
supplies, including Poso Creek, CVP water, and local Kern River water.  District landowners 
have conjunctively utilized imported surface water supplies with groundwater since 
completion of the District's original irrigation distribution system facilities in the mid 1970s.  
 
Currently, water is conveyed from the California Aqueduct into the District via the main 
artery, the District’s Intake Canal, which bifurcates into two main canals, the north reach and 
the south reach. The south reach, also referred to as the Buttonwillow Ridge Canal, runs 
southerly from the Intake Canal and the north reach, also referred to as the Pond-Poso Canal, 
runs northerly from the intake canal. Surface water is delivered from the Buttonwillow Ridge 
and Pond-Poso canals through a complex network of buried pipeline laterals.  A second 
intake pipeline will become operational in July of 2007.  
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2.3.7 Shafter-Wasco Irrigation District 

Geographic Setting: Located immediately adjacent to and east of Semitropic, Shafter-Wasco 
was organized in 1937 to address rapidly declining groundwater levels.  Shafter-Wasco 
surrounds the cities of Shafter and Wasco and is crossed by the Central Valley Highway 
(Highway 43).  It is bounded to the east by the Calloway Canal.  The northern boundary 
generally corresponds with Highway 46 and the southern boundary generally corresponds 
with Seventh Standard Road.   
 
Irrigated Land: The District encompasses about 34,000 acres, of which about 30,000 acres 
are irrigated.  Shafter-Wasco has a contract with the U.S. Bureau of Reclamation (USBR) for 
CVP water to serve 27,100 acres of the irrigated area within its boundaries.  Currently, about 
55 percent of the irrigated lands of the District contain permanent plantings; primarily 
almonds, grapes, and deciduous. 
 
Water Delivery Systems: The District formally applied to the Bureau of Reclamation for 
Central Valley Project water to serve the 37,528 acres within its boundaries on February 5, 
1946. Service of water to the District was to be from the Friant-Kern Canal, which passes 
close to the District's eastern boundary.  On February 11, 1955, the Board of directors of the 
Shafter-Wasco Irrigation District executed a contract with the United States providing for 
water service and for the construction of a distribution system. The District received its first 
water under this contract in 1957. The District's distribution system was constructed by the 
Bureau of Reclamation. 
 
The District, in cooperation with North Kern Water Storage District, installed 
interconnection facilities between the districts' distribution systems in 1993. The districts 
then established a groundwater banking water exchange agreement in which surface water in 
above average water years, the water will be returned to the Shafter-Wasco Irrigation District 
for delivery to its water users. 
 
The District, in cooperation with Semitropic Water Storage District, constructed a 36-inch 
interconnection pipeline and a pumping plant to connect the distribution system of the two 
facilities in 1995. In particular, this interconnection is located one-half mile north of 
Highway 46 and connects Semitropic’s Pond-Poso Canal with Shafter-Wasco’s Lateral 134.4 
System.  Since its construction in 1995, this facility has facilitated water banking, exchange, 
wheeling, and sales arrangements between the two districts by accommodating gravity 
deliveries from Shafter-Wasco to Semitropic and pumped deliveries (through a pumping 
plant constructed as a part of the interconnection project) from Semitropic to Shafter-Wasco.  
For example, this facility allows Shafter-Wasco to make better use of its contractual supply 
of CVP-Friant water by regulating (through a banking arrangement with Semitropic) “wet-
year” water to “dry-year” water.  
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Source of Water Supply: Shafter-Wasco has a contract with the Bureau of Reclamation for 
CVP water.  The source of this surface water supply is the Friant Division of the CVP, which 
develops its supply from the San Joaquin River, with storage provided by Millerton Lake.  
The water is transported to the district through the Friant-Kern Canal.  The surface water 
supply is used conjunctively with the underlying groundwater.  Shafter-Wasco’s contract 
entitlement consists of 50,000 acre-feet of Class 1 water and 39,600 acre-feet of Class 2 
water, for a total of 89,600 acre-feet.  The long-term average surface water supply available 
to the district is estimated at 69,000 acre-feet.  The Class 1 water is storable (for use within a 
given year) and is considered a firm water supply.  The Class 2 water supply is non-storable 
water and must be used when it is available. 
 
Shafter-Wasco’s primary purpose is to contract for the importation of water from the Friant 
Division of the CVP.  It has the additional responsibility of conjunctively managing surface 
water and groundwater supplies to ensure an adequate water supply for water users.
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2.3.8 North West Kern Resource Conservation District 

Geographic Setting: NWKRCD has been organized for the protection and conservation of 
soil and water resources within the District boundaries, which encompass about 595,000 
acres.  The eastern area encompasses the lower reaches of Poso Creek.  Starting in the 
general areas of Knob Hill on the south and Mt. Poso on the north, Poso Creek runs through 
the entire District in a northwesterly direction and outlets into the Kern National Wildlife 
Refuge.  The western boundary parallels the drainage through the valley for approximately 
15 miles south from the Kern-Kings county line.  The north is bounded by Kings and Tulare 
counties.  The southern part is bounded by Buena Vista and Rosedale-Rio Bravo. 
 
In 1940, the California Public Resources Code was amended to allow landowners to 
cooperatively organize soil conservation districts to serve private and non-federal lands.  In 
1972, the names of soil conservation districts were changed to resource conservation 
districts.  The Pond Poso and the Shafter-Wasco Resource Conservation Districts were 
consolidated as the Pond-Shafter-Wasco Resource Conservation Districts.  Subsequently, it 
became known as the North West Kern Resource Conservation District.  
  
NWKRCD is authorized to cooperate with and receive assistance from: 
 

 U.S. Department of Agriculture (MOU dated November 22, 1971) 
 Natural Resources Conservation Service (NRCS) (MOU dated December 1, 1971) 
 County of Kern Mutual Subdivision 
 Extension Service (through the County of Kern) 
 DWR 
 U.S. Army Corps of Engineers (Corps) 
 Farm Services Agency (MOU dated July 1, 1988) 

 
The NWKRCD was established to help farmers, ranchers and others to make the best use of 
their natural resources and to enable local programs that conserve soil and water, prevent soil 
erosion, and control floodwaters and sediment damage.  These basic policies are still in 
effect; however, the role of the RCD has expanded to include assistance to the county and 
towns that lie within and adjacent to the district.  The sources of water in the NWKRCD are 
wells and surface water supplied through the Friant-Kern Canal, the California Aqueduct, the 
Kern River, and Poso Creek. A total of approximately 216,000 acres in irrigation districts lie 
within the NWKRCD. 
 
Among the long-range goals of the NWKRCD are the following: 
 

 Provide technical assistance and information so that every acre of land within the 
NWKRCD is treated according to its individual needs and capabilities. 
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 Extend public awareness programs by educating the general public on the importance 
of maintaining a sound soil and water resource base and how it relates to them. 

 Educate the public so that it will acquire the skills, knowledge, and attitudes 
necessary to make wise soil and water conservation and land use decisions. 

 Actively support conservation efforts and programs of cooperating agencies and civic 
groups, and request support from elected officials from a Mobile Lab and NWKRCD 
programs. 

 
As noted in the 2006 Annual Report of the NWKRCD, a total of 102 irrigation system 
evaluations were conducted by the Mobile Lab Program on 8,051 acres during the 2006 
irrigation season. 

 
Watershed:  Poso Creek is a major watercourse that flows northwesterly through the 
NWKRCD.  Its watershed covers more than 250,000 acres.  Precipitation on this watershed 
ranges from six to thirty inches.  In years of high rainfall, extensive flooding occurs along a 
25-mile reach from Zerker Road to the Kern National Wildlife Refuge.  During the floods of 
1969 and 1978, flood waters broke out of the Poso Creek Channel and inundated 17,280 
acres.  Improvements were made under the Emergency Watershed Protection Act to the 
repairs implemented in 1978 and 1979.  The channel now is designed to carry 1,050 cfs.  
More flooding occurred in 1997 and 1998.  A major project was undertaken to repair the 
levees with assistance from the NRCS through an Emergency Watershed Protection grant in 
1997.   
 
During 2006, routine maintenance was conducted by Semitropic from Leonard Avenue to the 
west, and by the North Kern east of Leonard.  The integrity of the north side levee was 
compromised close to the Wildlife Refuge and water exited the creek for a number of days.  
Once the water flow in the creek subsided, Semitropic field operations personnel were able to 
reconstruct the levee to hold back the water at that location.  
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2.4 Regional Management Group Relationship to the Kern County 
Water Agency 

The Kern County Water Agency participated as a stakeholder during the process that 
formulated the Poso Creek IRWMP.  The KCWA encompasses the entire valley area of Kern 
County as well as less developed mountain and desert areas, including the Tehachapi-
Cummings County Water District and Tejon-Castaic Water District.  The principal purpose 
for formation of the Agency was to provide a County-wide authority to contract with the 
State for water from the SWP and to wholesale the water to retailing member units in the 
organized area.   
 
The Agency’s functions include other activities and responsibilities, such as flood control 
and the construction and operation of the Cross Valley Canal, but its principal missions are 
the continued delivery of the SWP water supplies, the collection of revenues from the 
beneficiaries for reimbursement of the State costs, and the administration of its member unit 
water supply contracts. An equally important responsibility of the Agency is the continued 
exercise of vigilance regarding the administration and operation of the SWP and actions in 
the political, legal, and environmental sectors which may affect them. The Agency’s 
collection of revenues is primarily based on actual quantities of water delivered to member 
units, but a portion of the Agency’s costs (for water purchase, as well as administration) are 
recovered from “zone-of-benefit” assessments in portions of the County that are indirectly 
benefited by the availability and delivery of water.  
 
The KCWA is the second largest contractor for water from the SWP.  KCWA’s Table A 
Allocation totals roughly 1 million acre-feet.  KCWA is a wholesaler of SWP water and 
contracts with 16 local water districts for this supply.  Semitropic and Cawelo obtain a 
significant portion of their water supply from the KCWA.    
 

2.5 Regional Management Group Members’ Groundwater 
Management Plans 

2.5.1 Legislative Requirements 

SB 1938, as passed by the California Legislature and signed into law by the Governor in 
2002, amended the Water Code section 10750 et seq. to require that groundwater 
management plans prepared under the Groundwater Management Act (AB 3030) include the 
components listed below: 
 

 Provide documentation that a written statement was provided to the public, describing 
the manner in which interested parties might participate in developing the 
groundwater management plan.  This may include appointment of a technical 
advisory committee of the stakeholders in the basin. 
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 Development of Basin Management Objectives (BMO’s). 
 Adoption of monitoring protocols or a monitoring program capable of tracking 

changes in conditions for the purpose of meeting BMOs. 
 Preparation of a map showing the area of the groundwater basin, as defined by the 

Department of Water Resources’ (DWR) Bulletin 118, with the area of the local 
agencies subject to the plan as well as the boundaries of other agencies that overlie 
the basin in which the agency is developing a groundwater management plan. 

 A description of the components relating to the monitoring management of 
groundwater levels, groundwater quality, inelastic land surface subsidence, and 
changes in surface water quality that directly affect groundwater levels or 
groundwater quality. 

 Preparation of a plan of actions by the managing entity to involve other agencies and 
that enables the local agencies to work cooperatively with other public entities whose 
area or boundaries overlie the groundwater basin. 

 The Groundwater Management Plan must be adopted by the local managing agency. 
 Provisions for periodic reporting of the groundwater management activities and 

groundwater basin conditions. 
 
In 2002, SB 1672 was passed by the California legislature and signed into law.  This law 
authorizes a regional water management group, as defined, to prepare and adopt a regional 
plan relating to water supply, water quality, flood protection, or related matters.  This law 
defined procedures to form a regional water management group, to communicate to the 
public, and to prepare and adopt an integrated regional water management plan. 
 
As part of the Poso Creek IRWMP requirements defined by SB 1672, all of the Regional 
Management Group members have adopted groundwater management plans that are 
compliant with SB 1938.  A summary of each district’s groundwater management plan for 
Cawelo, Delano-Earlimart, Semitropic, Shafter-Wasco, North Kern, Kern Tulare, and Rag 
Gulch are included in Appendix A.  
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3 Water Management Assets, Issues, and Needs 
of Member Districts of the Poso Creek IRWMP 
Regional Management Group  

3.1 Overview of Chapter 
Presented in this chapter are the water management assets, issues, and needs of the member 
districts of the Poso Creek IRWMP Regional Management Group identified in meetings with 
the Consultant and presented as part of the Regional Management Group’s monthly 
meetings.  Resolving individual local district issues and needs in conjunction with the wider 
Region and State of California issues and needs was a consideration of the Regional 
Management Group. While formulating the plan, the Regional Management Group’s effort 
focused on integrated solutions that made use of each individual districts assets to solve the 
water management issues and needs in the Poso Creek IRWMP Region.  This integration of 
water management strategies and recommendations for implementation of the Poso Creek 
IRWMP are presented in Chapters 6, 7, 8, and 9. 
 
The overriding local priority for implementation of the Poso Creek IRWMP is satisfying 
regional and local water management objectives as they are formulated through the 
development of each district’s groundwater management plan.  Goals and objectives included 
in each member’s groundwater management plan is presented in Appendix A of this Plan.  
The common theme identified within each of the districts’ groundwater management plans is 
the objective to preserve and maximize groundwater quantity and quality at the least possible 
cost.  This common theme helps guide specific objectives for achieving water management 
goals including groundwater supply, groundwater quality, and protecting against inelastic 
land surface subsidence.  Because the individual districts’ goals and objectives are common 
to the members of the Poso Creek IRWMP Regional Management Group, implementation of 
their individual goals and objectives is best achieved through cooperation among 
participating agencies using an integrated approach.  Through their involvement in the 
development of the Poso Creek IRWMP, participating districts have demonstrated their 
conviction that the most effective approach to local water management is through regional 
measures. 
 
The Poso Creek IRWMP is an effort that recognizes that the most effective approach to 
managing a basin’s water resources is an integrated plan that enlists the cooperation of the 
districts whose political boundaries match the basin’s physical boundaries.  The overarching 
regional objective of the plan is to foster good stewardship of the resources and to promote 
wise management of regional resources that responds to regional and local goals and 
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objectives of the groundwater management plans for the member districts.  Providing a 
reliable water supply of good quality and at economical costs is essential for the economic 
well-being and welfare of the citizens of the Poso Creek IRWMP Region. 
 
3.1.1 Physical and Institutional Issues and Needs of the Region 

Significant water issues facing the Poso Creek IRWMP Region are maintaining a reliable 
water supply and balancing the use of surface and groundwater supplies within the basin.  
The identified needs associated with the management of surface and groundwater supplies 
for the Poso Creek IRWMP Region are summarized as follows: 

 Develop additional water exchange agreements between districts in an effort to 
deliver surface water to direct recharge facilities to allow for absorption of wet-
year supplies in addition to the in-lieu recharge capacity of the Region. 

 Expand “water-banking” arrangements between districts having access to direct 
recharge that allow storage of and return of stored water in groundwater facilities 
and those which do not, thus, mitigating dry-year deficiencies for some districts.  

 Expand in-lieu service areas by modifying conveyance facilities to allow delivery 
of surface water to presently irrigated areas now served solely from groundwater in 
order to increase the recharge of water to groundwater aquifers and conservation of 
water in groundwater aquifers. 

Because surface water is available to the Region from a number of sources which have 
differing hydrologic timing, integration of these various supplies, combined with conjunctive 
use of the groundwater basin, provides the Region with an opportunity to improve its water 
supply reliability.  Regional cooperation of the member districts provided the opportunity to 
evaluate solutions for individual district needs and for the Region by increasing operational 
flexibility.  
 

3.2 Water Management Issues and Needs of Member Districts of 
the Poso Creek IRWMP Region 

The water management assets, issues, and needs of the individual member districts of the 
Poso Creek IRWMP Region were identified by staff of the respective districts, 
communicated to the consultants tasked with drafting the Poso Creek IRWMP, and presented 
at the regularly scheduled Regional Management Group monthly meetings to allow for the 
other member districts, and the public, to learn about each member districts’ issues and 
needs. Each member districts’ water management issues and needs fit, in one category or 
another, under the broader umbrella of the planning objectives that were identified in Chapter 
1.  These objectives are restated herein – (1) water supply reliability, (2) maintain 
groundwater levels, (3) protect and enhance water quality, (4)  maintain economical water 
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supply costs, (5) provide for adequate monitoring, (6) environmental enhancement, and (7) 
enhance flood control in the area. 
 
In addition to the individual district concerns, the districts within the Region have significant 
common concerns in regard to future water supplies to the Region.  Several of these concerns 
are: 
 

 Limited ability of the districts to access their CVP water supplies from the Delta due 
to State and Federal regulatory measures in the Delta and increased reliance upon the 
SWP by The Metropolitan Water District (MWD) of Southern California; 

 
 Several districts have contracts with the City of Bakersfield that terminate on or after 

December 31, 2011, thus, the ability of the districts to receive a reliable supply of 
Kern River water is uncertain beyond 2011; 

 
 Loss of Kern River storage in Lake Isabella due to dam safety issues; and 

 
 A coalition of environmental groups has settled a lawsuit against the federal 

government related to the water supply contracts in the Friant Division of the CVP.  
The result of this settlement will reduce the ability of the Districts to purchase Friant 
Class 1, Class 2, and Section 215 water supplies.  Public materials describing this 
settlement were downloaded from the Friant Water Users Association’s website and 
included as Appendix C. 

 
For each district, an initial meeting was held early in 2006 between the District and GEI 
Consultants/Bookman-Edmonston to document each district’s water management assets, 
issues, and needs and to discuss the integrated planning process.  During the second half of 
2006, each of the member districts presented their district’s assets, issues, and needs at one of 
the regularly held Poso Creek IRWMP monthly meetings.  
 
The water management assets, issues, and needs of the member districts that were discussed 
at the Regional Management Group’s monthly meetings are summarized in subsequent 
sections of this chapter.  In later chapters of this report, their integrated relationships are 
discussed, along with recommendations for implementation, including solutions to the 
individual agency needs as well as the regional, CALFED, and State needs. 
 
3.2.1 Cawelo Water District 

The Cawelo Water District (Cawelo) was formed in 1965 for the purpose of obtaining water 
supplies to supplement the pumping of groundwater for irrigation. Since Cawelo’s formation, 
importation of surface water by Cawelo has slowed the decline of water levels.  Cawelo 
brings the following mix of assets, issues, and needs to the Regional Management Group.  
These were considered in formulating the Poso Creek IRWMP. 
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Cawelo presented the following assets, issues, and needs to the Regional Management 
Group: 
 

ASSETS 
 
Water Supply 
 
 SWP Contract through the KCWA for a maximum Table A Allocation of 38,200 

acre-feet per year - 28,000 acre-feet per year for a 75 percent Table A Allocation. 
 
 Temporary Contractor for CVP-Friant Water. 

 
 Kern River Contract with the City of Bakersfield. 

 
 Receives 20,000 to 35,000 ac-ft per year of reclaimed oilfield produced water. 

 
Conveyance 
 
 Cross Valley Canal (CVC) capacity - 165 cfs from the California Aqueduct to 

Cawelo’s Pump Station “A” at the terminus of the CVC. 
 
 Ability to pump a total of 360 cfs from the Lerdo Canal into Cawelo’s distribution 

system. 
 
Recharge 
 

 A new direct recharge facility has been constructed with an estimated 160 ac-
ft/day of absorptive recharge capacity (based on a long term average of 1/3 ac-
ft/day). 

 
Recovery 
 

 Existing stored groundwater recovery capacity of 40 cfs into the Lerdo Canal. 
 
Power and Energy 
 

 Member of the Power and Water Resources Pooling Authority (PWRPA); Energy 
distributed by PG&E but purchased through PWRPA. 
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ISSUES 
 

 May possibly lose firm rights on Kern River 27,000 ac-ft – in wet year, 15,000 to 
20,000 yield. 

 
 Blend SWP or Kern River water with Chevron – 3:1 blend of fresh water with oil 

field production – serve directly during irrigation season with no problems 
however use of this water in the winter is a challenge. 

 
NEEDS 

 
 Direct connection to Friant-Kern Canal for delivery to groundwater recharge 

ponds. 
 

 Bypass Pump Station “A” in water supply conveyance system; Pump Station “A” 
causes a delivery constraint. 

 
 Enhance conveyance connections with North Kern Water Storage District. 

 
 Use oil field produced water in Poso Creek. 

  
3.2.2 Delano-Earlimart Irrigation District 

Delano-Earlimart Irrigation District (Delano-Earlimart) was formed in 1938. The most 
serious water supply issue facing Delano-Earlimart is the maintenance of water levels at 
economically viable pumping lifts for the overlying agricultural uses. While some surface 
water is used to directly recharge the groundwater supply through deep percolation, most of 
the recharge occurs indirectly, with the delivery of surface water to meet irrigation water 
requirements in lieu of pumping from the underlying groundwater. 
 
Delano-Earlimart presented the following assets, issues, and needs to the Regional 
Management Group: 

 
ASSETS 

 
Water Supply 
 
 Delano-Earlimart has the largest allocation of Class 1 (or “firm”) water in the Friant 

Division at 108,800 ac-ft and a Class 2 water contract amount of 74,500 ac-ft. 
 
 The District has experienced a decrease in demand per acre for irrigation water over 

recent years as a result of more efficient irrigation methods and/or changes in crop 
patterns. 
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Conveyance 

 Nine separate turnouts from the Friant-Kern Canal. 

 Fully pipelined, 172 miles of Rubber Gasket Reinforced Concrete Pipe (RGRCP). 

 About two-thirds of the District’s system is gravity delivery, and the remaining one-
third is pressure delivery by means of a SCADA controlled system which cost $4.5 
million to install in 1999. 

Recharge 

 Delano-Earlimart owns about 85 acres adjacent to the White River which it has 
developed for groundwater recharge.  Deliveries can be made to this recharge area 
from the River as well as from the District’s distribution system.   

  
Storage and Recovery 
 

 Delano-Earlimart presently does not have banking storage and recovery 
operations within the District; however, it is evaluating options with neighboring 
districts as part of this IRWMP. 

 
Monitoring 

 Prior to the early 1990s, the Bureau of Reclamation produced an annual water 
supply report, which included a presentation of groundwater level data.  In 1991-
1992, the Bureau phased out this report and the Friant Water Users Association 
took over some of the responsibilities.  Presently, the District monitors water 
levels on representative water users’ wells within the groundwater basin. 
Measurement of water levels at selected wells will continue to be performed in 
both spring and fall in order to show seasonal variation in water levels. 

 As opportunities present themselves for direct and in-lieu recharge with imported 
water from sources other than those that have been historically available to the 
District, evaluation may include an analysis of short and long-term impacts on 
water quality of the groundwater.  

 The District’s conveyance system is fully metered, virtually no distribution losses, 
pressure-compensating float systems for constant flow regulation, and more 
recently completed a $3 million turnout renovation project. 
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Power and Energy 
 

 Annual energy consumption of 4.5 million kWh/year; operate 18 pumping plants. 
 
Water Banking Agreements 

 There are about five thousand acres of land which are considered “excess” under 
federal Reclamation Law.  Since these lands are not eligible to receive federal 
water, the District has engaged in year-to-year exchanges in an effort to provide 
surface water to these lands.   

 Delano-Earlimart is interested in a banking project as a means to develop water 
for “excess” lands as well as other eligible lands, particularly in view of an 
anticipated reduction in the District’s Class 1 water.  Class 2 water could be 
banked when in surplus and recovered as needed. 

 Rag Gulch, the District’s neighbor to the east, has a groundwater depression or 
hole to put water in (for banking); however, it is located upslope, which would 
increase the cost of power and energy to convey water to this area.  Further, it is 
understood that the growers in the area have not been receptive to the idea of 
recovering banked water from this same area. 

 
ISSUES 

• The District has considered changing to a full-service water management approach by 
acquiring wells and providing all of the irrigation water to all lands in the District, 
including “excess” lands.  There are an estimated four-hundred growers utilizing five- 
to six-hundred wells in Delano-Earlimart.  There could be an economy of scale if 
wells were clustered and jointly owned and operated.  At present, Arvin- Edison 
Water Storage District is the only CVP Contractor operating wells.  If Delano-
Earlimart were to take over well facilities, farmers would have to be made “whole” in 
some manner.  

 A study was conducted of Delano-Earlimart’s distribution system particularly on 
whether  it has the capacity to provide “full service” deliveries.    

 Under its “partnership” with the Friant Water Users Authority, MWD is studying 
the potential for an exchange of SWP supplies for Friant-Kern water in view of 
the higher quality the latter provides in the fall of each year.   
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 A study was completed in the spring of 2006 for Delano-Earlimart and other 
Friant districts to evaluate the long-term impact of water quality exchanges with 
MWD. 

  MWD has a potential opportunity to move SWP water up the Friant-Kern Canal 
and create exchanges with Shafter-Wasco, Arvin-Edison, or Southern San Joaquin 
MUD.  Aside from potential water quality impacts, there is an institutional 
problem respecting place of use, which may mean that the permits would have to 
be opened up for amendment, which could be problematic.   

 
NEEDS 

 
 Delano-Earlimart is evaluating ways to manage supply in order to meet the 

settlement requirements with the Natural Resources Defense Council (NRDC) 
over its lawsuit to maintain more flows in the San Joaquin River to re-establish a 
salmon fishery. 

 
 Delano-Earlimart will continue to pursue water management programs with other 

entities, including local districts, to provide non-project water to the District for 
delivery to eligible and/or excess lands. 

 
 Delano-Earlimart will continue to support and facilitate the delivery of imported 

water supplies to Kern-Tulare and Rag Gulch (located immediately to the east) 
and the Pixley Irrigation District (located immediately to the northeast) for 
purposes of reducing groundwater migration out of the District. 

 
 Delano-Earlimart is considering expansion of the District’s conjunctive use 

program to include additional spreading and extraction capability in the vicinity 
of the White River and other areas of interest. 

  
3.2.3 Kern-Tulare and Rag Gulch Water District 

In 1976, Kern-Tulare and Rag Gulch Water Districts (Kern-Tulare and Rag Gulch) 
contracted with the City of Bakersfield for 23,000 acre-feet of Kern River water.  The current 
term of this contract expires in 2012.  Delivery of Kern River water under this agreement is 
facilitated with exchanges between the City of Bakersfield, KCWA’s Improvement District 
Number 4, and Arvin Edison. 
  
The future of surface water supplies has a high degree of uncertainty.  This is due to the 
following reasons or actions: (1) limited access to CVP supplies from the Delta because of 
State and Federal actions in the Delta and increased reliance upon SWP by The Metropolitan 
Water District of Southern California (MWD); (2) initial term of contract with City of 
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Bakersfield terminates in the year 2012 and the future availability of the 23,000 acre-feet 
contract that it has with the City of Bakersfield is uncertain; and (3) NRDC settlement will 
reduce opportunities to purchase Friant water supplies. 
 
Kern-Tulare and Rag Gulch (Districts) presented the following Assets, Issues, and Needs to 
the Regional Water Management Group: 
 

ASSETS 
 
Water Supply 
 
 CVP contract for 53,300 acre-feet – Unreliable yield 

 
 Kern River contract for 23,000 acre-feet – Current term ends in 2011 

 
 215 Contract and purchases from Friant Contractors 

 
Conveyance 
 
 The Districts’ facilities consist of 12 pumping plants, approximately 65 miles of 

pressure pipeline, and 4 reservoirs to deliver water upslope from the Friant-Kern 
Canal - All deliveries are pumped from Friant-Kern Canal in a pipeline system 

 
 CVC Capacity 

 
 All deliveries are metered 

 
 SCADA system allows water users to operate turnouts 

 
 Districts’ distribution system is inadequate to fully satisfy irrigation demands within 

the service area. 
 
Recharge, Storage, and Recovery 
 

 As imported water deliveries have increased due to distribution system 
improvements, groundwater pumping has been reduced that results in conserving 
groundwater resources. 

 
Monitoring 
 

 Groundwater Levels – Measured at approximately 100 wells throughout the 
Districts in the spring and fall of each year. 
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 Groundwater Quality – Samples are occasionally taken in wells throughout the 

Districts.  
 
Power and Energy 
 

 The Districts participate in exchange agreements that help offset power and 
energy costs that are related to the geographic location of the Districts.  

 
Water Banking and Exchange Agreements – The following agreements are explained in the 
Districts’ Groundwater Management Plan, adopted June 20, 2006 
 

 Arvin-Edison Exchange 
 

 Kern County Water Agency Exchange 
 

 ID-4 Exchange 
 

 North Kern Water Storage District Groundwater Banking Program 
 

 Rosedale-Rio Bravo Water Storage District Groundwater Banking Program 
 

ISSUES 
 

 Federal and State regulatory actions in the Delta have severely limited the ability 
of the Districts to receive their CVP water supplies. 

 
 The ability of the Districts to receive a reliable supply of Kern River water is 

uncertain beyond 2011. 
 

 The San Joaquin River settlement will affect the ability of the Districts to 
purchase Friant Class 1, Class 2, and Section 215 water supplies. 

 
NEEDS 

 
 Pursue and support measures that will increase the yield and reliability of the 

Districts’ CVP water supplies. 
 

 Work corporately with the City of Bakersfield and the KCWA to acquire 
additional water supplies beyond 2011. 
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 Continue to purchase Friant water supplies, Section 215 water, and other water 
available from the Friant-Kern Canal. 

 
 Continue to pursue water exchanges and banking programs with other water 

districts. 
 

  Improve distribution facilities to maximize the delivery capability of surface 
water when it is available to save groundwater resources for future years. 

  
3.2.4 North Kern Water Storage District      

The most important need for North Kern Water Storage District (North Kern) is a more 
reliable surface water supply or exchange capabilities to better utilize its existing surface 
water supplies.  North Kern’s water supply includes direct flow rights on the Kern River, 
storage rights of Kern River flows in Isabella Reservoir, direct flows from Poso Creek, and 
groundwater. Flows on both the Kern River and Poso Creek are highly variable.  North 
Kern’s supply from the Kern River has varied from about 6,000 acre-feet in 1990 to almost 
394,000 acre-feet in 1983.  North Kern’s supply from Poso Creek has varied historically 
from zero to a high of 28,000 acre-feet. Groundwater depths have averaged around 200 to 
300 feet, with some years over 300 feet which results in a much higher cost to pump 
groundwater.  Through additional structural inter-connections and exchange opportunities 
with the SWP and the CVP, North Kern could develop a more reliable surface water supply. 
 
North Kern presented the following Assets, Issues, and Needs to the Regional Water 
Management Group: 
 

 
ASSETS 

 
Water Supply 
 
 Kern River – Primary source of surface supply 

o Availability is highly variable (from 10,000 af/y to 400,000 af/y) 
o Good quality (~ 100 ppm TDS) 

 
 Poso Creek – Minor source of surface supply 

o Only available in “wet” years 
o Used mostly for direct recharge 

 
Conveyance 
 
 Gravity system 
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 Main conveyance 
o Beardsley/Lerdo Canal (up to 850 cfs) 
o Calloway canal (up to 1,000 cfs) 

 
 130 miles of unlined canals 

 
 20 miles of lined canals 

 
 20 miles of pipelines 

 
 Turnout from the Friant-Kern Canal (up to 200 cfs) 

 
Recharge 
 

 All lands overlie useable groundwater basin that is a common basin with 
adjoining districts  

 
 Some areas of groundwater have elevated TDS and nitrate 

 
 Recharged with good quality Kern River water 

 
 Spreading basins 

o Operated since 1950s 
o Five sites (60 acres to 570 acres) 
o Total of ~1,500 acres 

 
 Poso Creek channel 

 
 Unlined canals 

  
Storage 
 

  Isabella Reservoir provides seasonal regulation of Kern River supply 
o 570,000 acre-feet – maximum capacity 
o 245,000 acre-feet – max. historical carryover 
o Nov 1 – carryover limit imposed for winter 
o North Kern’s share of the conservation space is 1/3 

 
Recovery 
 

 District wells 
o Owns and operates over 70 wells 
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o Discharge into District canals 
o Seasonal use to meet irrigation demand 
o Not used in many years of adequate surface supplies 
o Recovered up to 80,000 af/yr 
o Theoretical capacity of ~200,000 af/yr 

 
Monitoring 
 

 Spring and fall water level measurements 
o District-owned wells (all) 
o Private wells (selected)  
o Depth to groundwater has varied from 200 to 300 feet over last 20 years  

 
 Collect and test water samples from District-owned wells during years when wells 

are in use. 
 

 North Kern is a member of the Semitropic Groundwater Monitoring Committee 
and submits both water level and water quality data to the Committee for its 
biennial monitoring report. 

 
Power and Energy 
 

 In-system regulation and time-of-use meters allow the District to avoid or 
minimize the use of electrical energy for the District-owned deep wells during the 
period of peak (electrical) demand charges each day.   

 
Water Banking  
 

 North Kern has entered into water banking agreements with neighboring districts 
 North Kern has unused spreading capacity 
 Available groundwater storage of  > one million acre-feet 
 Groundwater recovery  

 
ISSUES 

 
 North Kern’s Issues in relation to the Poso Creek IRWMP Region concern their 

strategic location with neighboring districts and the need for conveyance between 
neighboring districts and North Kern. 
 

 Strategically located with neighboring districts, proximate to … 
o Kern River 
o Friant-Kern Canal 
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o California Aqueduct via Cross Valley Canal 
 

NEEDS 
 

 Conveyance, recharge and recovery facilities 
o CVC - Calloway connection 
o Calloway – Lerdo connections 
o Expand existing, and construct new, connections with neighboring districts 
o Replace deep well recovery capacity 
o Add deep well recovery capacity 

  
3.2.5  Semitropic Water Storage District  

Semitropic Water Storage District (Semitropic) was organized in 1958 to implement 
conjunctive use programs and facilities and, in particular, to import water to supplement the 
area’s water needs.  Semitropic has been aggressive in providing solutions to its water 
management related issues.  From Semitropic’s formation in 1958 until 1973, area farmers 
relied solely on groundwater for irrigation.  In 1973, they began importing surface water 
from the SWP to enhance groundwater levels.  To further this management objective, 
Semitropic searched for ways to take advantage of an estimated 2 million acre-feet of aquifer 
storage.  In the late 1980s and early 1990s, Semitropic began the process of finding water-
banking partners.  In 1994, it entered into a Memorandum of Understanding with five other 
local districts to create the Water Bank.  Since 1973, Semitropic has, through its management 
practices, stabilized groundwater levels, delivered more than 5 million acre-feet of surface 
water, and banked more than 1,000,000 acre-feet in the first phase of the Water Bank.  
Semitropic has begun delivering water to the second phase of the Water Bank, which has an 
available capacity of 650,000 acre-feet.  
 
Semitropic presented the following assets, issues, and needs to the Regional Water 
Management Group: 
 

ASSETS 
 

Water Supply 
 

 SWP Contract through the KCWA for a maximum Table A Allocation  of 155,000 
ac-ft (until 2035). 

 
 SWP Article 21 water (over 100,000 ac-ft in 2005). 

 
 CVP water via the  Friant-Kern Canal - Section 215 Non-Long-Term Contractor (aka: 

Temporary).  
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 Appropriative rights to Poso Creek water. 
 

 Access to Kern River Water via North Kern. 
 

 10% of the Banking Partner water received for storage stays in the District. 
 

 Groundwater to make up the difference between average demand of 450,000 ac-ft and 
surface water deliveries. 

 
Conveyance 

 
 Located near the California Aqueduct, Friant-Kern Canal, Poso Creek, Calloway 

Canal, and the Cross Valley Canal. 
 

 Three turnouts from the California Aqueduct (with a combined capacity of 1,740 cfs; 
640 cfs of which is under construction). 

 
 Two turn-ins to the California Aqueduct (with a combined capacity of 460 cfs; 160 

cfs of which is under construction; provision for an additional 560 cfs by adding 
pumping units. 

 
 Bi-directional intertie with Shafter-Wasco (35 cfs). 

 
 Future bi-directional interties with Shafter-Wasco (oversized distribution systems 

provide for a partially constructed additional capacity of about 140 cfs). 
 

 Capacity in the CVC expansion (minimum of 35 cfs). 
 

 In-District conveyance and delivery systems that are reversible (about 80 % of the 
District has dual surface water and ground water capabilities). 

 
 Delivery systems designed at minimum of 10 gpm per acre (sufficient to avoid most 

on-farm groundwater pumping). 
 
Recharge 
 

 Indirect:  Almost 100,000 acres of irrigation demand (i.e., in-lieu recharge) 
 

 Indirect:  Over 15,000 acres of additional irrigation demand are targeted for future 
 

 (out of District) Direct:  Kern Water Bank (48 ac-ft/day at 6.67% minimum) 
 

 (out of District) Direct:  Pioneer Project (64 ac-ft/day at 14% minimum) 
 

 Direct:  “Poso Creek” spreading grounds (being constructed in 2007, 20,000 ac-ft)  
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Storage 
 

 The dewatered aquifer currently under Semitropic can hold over 3 MAF 
 

 In-District storage defined for banking 1,650,000 (2006 storage ~ 1,000,000 ac-ft) 
 

 Kern Water Bank (6.67% of 1,200,000 =  80,000 ac-ft) - currently over stored 
 

 Pioneer Project (67,200 ac-ft = 14% of 400,000 ac-ft Pioneer plus 14% of 80,000 ac-
ft 2nd priority right of Pioneer participants to use City’s 2800-Acres Project) 

 
 

Recovery 
 

 District-owned wells (28 wells with a combined capacity of about 105 cfs) 
 
 Landowner wells with pumping agreements including In-Lieu Water Service 

Contracts  (about 306 wells; capacity available to extent not needed for landowner 
purposes provides a total of about 750 cfs) 

 
Monitoring 

 
 Single- or double-completion monitor wells at 16 locations with continuous recorders 

 
 150 production wells measured once or twice per year 

 
 Water quality sampling of wells contributing to recovery for banking 

 
 

Power and Energy 
 

 Hydroelectric plant (0.80 MW) 
 

 Solar installation (0.84MW) 
 

 Natural gas-driven engine-generators (four at 1.0 MW each) 
 

 Electrical distribution system (40 miles) 
 

 Three, 10 MVA Substations 
 

 1 future 10 MVA substation near the well field pump plant 
 

 1 future 20MVA substation in the well field 
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 Historical maximum load 20 MW 
 

 Current connected load 35 MW 
 

 Future connected load 68 MW 
 
 

Water Banking Agreements 
 

 The original Banking Project and the Stored Water Recovery Unit (SWRU) provide 
o Additional facilities 
o Additional cash flow 
o Additional water  
o Less groundwater pumping in storage years and years with abundant other 

water supplies 
 

ISSUES 
 
Recurring water related issues that Semitropic plans to address as part of the Poso Creek 
IRWMP include: 
 

 Enhance importation of water into the District over the long term to maintain 
groundwater levels and mitigate times of shortage; 

 
 Maintain grower costs at a level commensurate with the agricultural economy by – 

(1) mitigating rising SWP costs, and (2) mitigating rising power and energy costs; 
 
 Provide reliable and flexible service to water users; 

 
 Provide Poso Creek maintenance; 

 
 Protect water quality (both for irrigation needs and for return of stored  banking water 

to the California Aqueduct); 
 

 The original Banking Project and the Stored Water Recovery Unit require – (1) 
additional groundwater pumping in recovery years; (2) additional energy use in 
recovery years; (3) groundwater quality testing; (4) coordination with out of district 
entities; and (5) long-term guidelines for commingling raw water of the California 
Aqueduct; and (6) resolution of the arsenic issue (upstream or downstream 
treatment); and 

 
 Consider annexing non-district adjacent areas for future groundwater banking. 
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NEEDS 
 

 Future bi-directional interties with Shafter-Wasco (oversized distribution systems 
provide for a partially constructed additional capacity of about 140 cfs) 

 
 Protect water quality both for irrigation needs and for return of stored banking water 

to the California Aqueduct 
 

 Enhance Wildlife Improvement District facilities 
 

 The original Banking Project and the Stored Water Recovery unit require 
o Additional groundwater pumping in recovery years 
o Additional energy use in recovery years 
o Considerable groundwater quality testing 
o Coordination with out-of-District entities  
o Resolution of the Arsenic treatment issue (upstream or downstream) 

 
3.2.6 Shafter-Wasco Irrigation District 

The most serious water supply problem facing Shafter-Wasco Irrigation District (Shafter-
Wasco) is the maintenance of groundwater levels and underutilization of its surface water 
supply.  Water users recharge surface water to the groundwater supply in above-average 
water years by using surface water to meet their irrigation requirements and not pumping 
from the groundwater supply.  Some surface water is also recharged to the groundwater 
supply through deep percolation.   
 
Shafter-Wasco presented the following assets, issues, and needs to the Regional Management 
Group: 
 

 Provide an additional surface water supply to the 20% of its lands that are not able to 
receive Federal water;  

 
 Develop a non-project water supply; 

 
 Alleviate constraints in its water delivery system that at times is inadequate to meet 

district demands; 
 

 Provide for the needs of its agricultural lands along with the urban growth in the cities 
of Wasco and Shafter; 

 
 The District has to depend on others for recharge or banked water capability and 

interconnections with neighboring districts needs greater exchange capacity; and 
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 District water conveyance system needs upgrades with additional control points, 
along with upgrades to outlets and prioritizing outlet repairs. 

 
ASSETS 

 
Water Supply 

 
 Shafter-Wasco meets 50-60 percent of its irrigation water demands from its contract 

with the Federal CVP; however, not all lands within the District are eligible to receive 
federal water under Reclamation Law. 

 
 District primary water supply is a CVP contract water supply of 50,000 ac-ft Class 1 

and 39,600 ac-ft of Class 2. 
 

 Located between North Kern and Semitropic who’s primary supplies are from other 
sources. 
 

Conveyance 
 

 District’s system is composed primarily of pipe and ¾ mile of open cement lined 
canal. 

 
 Water deliveries are from east to west and are gravity flow from the Friant-Kern 

Canal. 
 

 Shafter-Wasco has interconnections with adjacent districts North Kern and 
Semitropic; currently there is an existing 36-inch pipeline intertie between Shafter-
Wasco and Semitropic. 

 
 Shafter-Wasco is adjacent to the Calloway Canal. 

 
Recharge, Storage, Recovery, and Water Banking Agreements 

 
 Shafter-Wasco depends on others for recharge, storage, and recovery of stored 

groundwater or banked water capacity. 
 
Monitoring 

 
 All District delivered water is individually metered. 

 
Power and Energy 
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 Shafter-Wasco relies on gravity flow for is primary source of supply from the Friant-
Kern Canal. 
 

ISSUES 
 

 Shafter-Wasco has lands that are not able to receive Federal water. 
 
 Shafter-Wasco’s delivery system at times is inadequate to meet District demands. 

 
 Shafter-Wasco is being impacted by growth in the cities of Wasco and Shafter. 

 
 Shafter-Wasco has to depend on others for direct recharge or banked water capability. 

 
 There is currently an ongoing study with MWD on the issue of water quality impacts 

from the exchange of Shafter-Wasco’s CVP water with MWD’s SWP water.  Friant-
Kern Canal water has a very high quality, on the order of 50 ppm TDS, which would 
enable MWD to utilize a higher quality of supply during the fall season (when both 
the flow and the quality are lower in the California Aqueduct).  However, SWP water, 
with a higher salt content than Friant-Kern supplies, could be adverse to metal 
features of Shafter Wasco’s distribution system which are in contact with water. 

 
NEEDS 

 
 Provide an additional surface water supply to the 20% of its lands that are not able to 

receive Federal water.  
 

 Develop a non-project water supply. 
 

 Alleviate constraints in its water delivery system that at times is inadequate to meet 
District demands. 

 
 Provide for the needs of its agricultural lands along with the urban growth in the cities 

of Wasco and Shafter. 
 

 Since the District has to depend on others for recharge or banked water capability and 
has interconnections with neighboring districts that need greater exchange capacity, 
the District’s water conveyance system needs upgrades with additional control points, 
along with upgrades to outlets and prioritizing outlet repairs. 

 
 Shafter-Wasco would like more opportunities to take delivery of water from 

Semitropic, but is currently limited by the physical capacity of the single 
interconnection.  Improvements which would increase the capacity to move water 
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from west to east would help to alleviate low pressures at the lower end of Shafter-
Wasco’s system. 

 
 Project improvements could be made to CVP turnouts at Kimberlina Street and 

Fresno Street. 
 

 Conveyance project that delivers SWP Article 21 to the District as an alternative to 
the Cross Valley Canal. 

 
3.2.7 North West Kern Resource Conservation District 

The North West Kern Resource Conservation District (NWKRCD) has delineated areas of 
toxic salt accumulation and areas in critical need of protection from water and wind erosion, 
and brackish agricultural drainage water.  Other water management issues that need to be 
addressed are salt water intrusion, the pollution of groundwater supplies, and areas in the 
NWKRCD with severe water penetration problems.   
 
Water conservation in the NWKRCD is needed to address the excess use of groundwater and 
water penetration problems on the sandy loam and loam soils of the NWKRCD.  It is hoped 
that the North West Kern County Soil Survey will help to delineate these problem areas.  The 
NWKRCD’s Irrigation Water Management Program provides practical field testing of 
irrigation systems.  The Mobile Lab can determine the distribution uniformity of applied 
irrigation water and the efficiency of an irrigation system.  
  
There are also numerous techniques for implementing different elements of the NWKRCD 
program.  For example, voluntary agreements between the NWKRCD and the individual 
landowners or users have been negotiated.  The purpose is to supply certain services 
according to a farm or ranch conservation plan or engineering plans for a specific 
conservation practice.   
 
The NWKRCD provides the following assets and has these issues and needs as part of the 
Regional Management Group: 
  

ASSETS 
 

 As previously stated in Chapter 2, the NWKRCD is authorized to cooperate with 
and receive assistance from a multitude of agencies.  Therefore, the NWKRCD 
provides assistance to help farmers, ranchers, counties, towns, and others to make 
the best use of their natural resources and to enable local programs that conserve 
soil and water, prevent soil erosion, and control floodwaters and sediment 
damage. 
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 The NWKRCD operates an active Mobile Lab service for irrigation system 
evaluations 

 
ISSUES 

 
 The NWKRCD’ role is to help assess issues facing the districts and growers. 

 
NEEDS 

 
The NWKRCD’s Mobile Lab program is funded mostly by local agencies and from various 
federal sources.  Funding is needed annually to support the program.  
 

3.3 Significant Poso Creek IRWMP Regional Water Management 
Issues and Needs 

As noted in the individual district discussions, two of the more significant water management 
issues facing the Region are surface water supply reliability and maintaining groundwater 
levels at economically viable pumping lifts. 
 
3.3.1 Historical Surface Water Supplies to the Region and Projected Loss of 

Surface Water Supplies to the Region   

Historical surface water supplies to the Region, the projected losses of surface water supplies 
to the Region, and the corresponding projected change in groundwater levels are presented in 
Chapter 4.  The projected losses that are expected to surface supplies to the Region are due to 
the following reasons: 
 

 SWP projected water delivered from the Delta is subject to environmental restrictions 
and increased reliance by southern California 

 
 Federal CVP and Friant-Kern Canal, SJR Settlement will affect supply of  Federal 

CVP and Friant-Kern Canal delivered water 
 

 Kern River, Kern River Safety of Dams issue on Lake Isabella affects the projected 
supply of Kern River water 
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3.4 Relationship of Poso Creek IRWMP Local Agency and 
Regional Water Management Issues to CALFED and State of 
California Water Management Issues 

3.4.1 CALFED Objectives 

The CALFED Bay-Delta Program is a collaborative effort among 25 state and federal 
agencies to improve water supplies in California and the health of the San Francisco Bay-
Sacramento-San Joaquin River Delta Watershed.  In 2000, the agencies drafted a 30-year 
plan described in the CALFED Record of Decision.  The plan sets general goals and 
describes a science-based planning process through which the agencies can make better, 
more informed decisions on future projects and programs within their jurisdictions. 
 
The CALFED agencies working with local partners are implementing hundreds of projects to 
improve the quality and reliability of the Bay-Delta system.   As a result, conflict in the Delta 
has been reduced.  Water supplies are becoming more reliable, water quality issues are 
gaining the attention they deserve, and the Bay-Delta environment is showing some 
favorable responses. One objective of water supply reliability of the CALFED program is to 
assist local partners in developing 500,000 to 1 million acre-feet of groundwater storage. 
The Poso Creek IRWMP could contribute to the CALFED objective of increasing 
groundwater storage.  Semitropic is already contributing to the objective by having in storage 
about one million acre-feet of groundwater for banking partners. 
 
3.4.2 State of California Priorities 

Implementation of the Poso Creek IRWMP will enable the Regional Management Group and 
its member agencies to respond to a range of State-wide water management initiatives.  Key 
among these is the increasing emphasis placed on agencies to develop integrated regional 
solutions to water management issues and to coordinate the conjunctive management of 
surface water and groundwater for sustainable water supply reliability and water quality in 
California. 
 
Completion and adoption of the Poso Creek IRWMP will allow participating agencies to 
satisfy one of the key prerequisites for grant funding through Proposition 50 and 84 of the 
Integrated Regional Water Management Grants Program.  The integrated plan also frames 
specific water management projects in the context of an integrated regional water 
management strategy.  Although the plan emphasizes groundwater management, elements of 
the plan address the Regional use of surface water supplies through water exchanges, water 
and energy conservation, and delivering surface water to meet demands that have previously 
been met with groundwater.  This integration of surface and groundwater resources leads to a 
more comprehensive management of water supplies and provides a lucid framework for 
compliance with state and federal water quality standards. 
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In particular, by promoting effective water use in the groundwater subbasin, implementation 
of the Poso Creek IRWMP will: 
 

 Increase California’s water supply reliability; 
 

 Reduce conflicts among water users; 
 

 Contribute to meeting the water needs for implementing the SJR Settlement 
 

 Contribute to meeting Delta water quality objectives; and 
 

 Assist in the implementation of Regional Water Quality Control Board Watershed 
Management Initiatives chapters, plans and policies. 
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4 Historical and Projected Water Supplies 

 

The fundamental questions which are addressed in this section are … 
 

• How much surface water has been brought into the Region in the past? 
 
• What are the fluctuations in groundwater levels that have been observed in 

the past? 
 
• How much surface water will be available in the future? 

4.1 Overview of Water Supply Sources 
 

All of the water districts within the Poso Creek RMA conjunctively use both surface water 
and groundwater to meet water requirements.  Surface water sources include both local 
supplies and imported supplies.  The Kern River is the primary source of local supply; 
however, Poso Creek and other minor streams contribute to the locally-available supplies 
from time to time.  In addition, water produced in the operation of the Kern River oilfield has 
contributed to the region’s water supply.  Sources of imported supplies include both the 
Central Valley Project (CVP) and the State Water Project (SWP)  
 
CVP water from the Friant Division is conveyed to the Region through the Friant-Kern 
Canal, and SWP water is conveyed through the California Aqueduct, along with CVP water 
from the Delta Division, as shown schematically on Figure 4-1. 
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The Poso Creek Regional Management Group (RMG) members are listed, along with their 
respective sources of water supply, in Table 4-1.  These water sources are discussed in more 
detail in subsequent sections of this chapter. 

 

Table 4-1 

Checklist of Water Supply Sources for the Regional Management Group 

 

SWP 

 

CVP 
Delta 

CVP 
Friant 

Kern 
River 

Poso 
Creek or 

Other 
Local 

Streams 

Ground
-water 

Cawelo       

Delano-Earlimart       

Kern-Tulare       

North Kern       

Rag Gulch       

Semitropic       

Shafter-Wasco       
 

 

For purposes of this investigation, historical averages are based on the 25-year period 
extending from 1981 through 2005, unless noted otherwise.  For the Poso Creek RMA, the 
historical average use of local and imported water supplies is illustrated in Figure 4-2.   
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On average, local surface water supplies have amounted to about one-third of the total 
surface water supplies of the Region, with imported supplies making up the remaining two-
thirds. 

Over the years, both regulatory decisions and court decisions have impacted the availability 
of the Region’s imported water supplies.  In recent years, environmental and water quality 
issues in and surrounding the Sacramento-San Joaquin River Delta (Delta) have limited the 
ability to export water south of the Delta, which has reduced the reliability of SWP water 
supplies and CVP-Delta supplies available to the Region.  For similar reasons, the reliability 
of CVP supplies from the Friant Division has been threatened for many years and will be 
significantly impacted under an agreement which was recently reached in settlement of long-
standing litigation.  Given the Region’s heavy reliance on imported water supplies to support 
the irrigated agricultural economy, local measures to mitigate this loss of reliability will 
continue to be a high priority for the Region.   

The reliability of the Kern River supplies that have been used in the Region in the past is also 
threatened, owing to the expiration of several long-term contracts in 2011, as well as ongoing 
litigation.  Accordingly, all three of the principal sources of surface water supplies have 
experienced or will experience reduced reliability.  This is the common denominator that 
brought the Poso Creek RMG together; in particular, the belief that by pooling their 
respective assets, they could implement measures and arrangements to regulate their 
collective water supplies at a regional level, and thereby mitigate the loss of reliability that 
has been experienced to date and that which is on the horizon.  

4.2 Historical Conditions 
For the purpose of characterizing historical water supply conditions, this investigation has 
relied on the 25-year period extending from 1981 through 2005.  While this period may or 
may not be representative of long-term hydrology, it does contain both wet and dry cycles, 
which allow for observations to be made with respect to the response of the underlying 
groundwater system to changes in water supply.  Further, the fundamental water supplies and 
infrastructure for the Poso Creek RMA were largely in place for the entirety of this period.  
For example, while deliveries of CVP water into the area commenced in the 1950s, deliveries 
of SWP water did not commence until the 1970s.  Further, Kern River water under long-term 
contracts with the City of Bakersfield was not delivered into the RMA until the late 1970s.  
 
4.2.1 Kern River 

The Kern River is the primary source of local surface water supply to the San Joaquin Valley 
portion of Kern County.  Since the 1870s, a portion of this supply has been conveyed to the 
north of the Kern River fan into the Poso Creek RMA.  In particular, Kern River water has 
been conveyed into the area of North Kern through two main canals; the Beardsley Canal and 
the Calloway Canal, both of which divert directly from the channel of the Kern River.  More 
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recently, in the late 1970s, delivery of Kern River water into the eastern portion of the Poso 
Creek RMA commenced.  In particular, Cawelo, Kern-Tulare, and Rag Gulch began 
receiving Kern River water under long-term contracts with the City of Bakersfield. 
  
Hydrology  -  Based on over 100 years of records, the average annual runoff of the Kern 
River is in excess of 700,000 acre-feet.  However, runoff varies widely from year to year; the 
maximum annual recorded amount having been some 2.5 million acre-feet in 1983 (about 
340 percent of the long-term average) and the minimum having been about 177,000 acre-feet 
in 1961 (about 25 percent of the long-term average).  As a result, history has shown that two 
out of three years produce below-average runoff.  This variability has made regulation of the 
supply essential.  Regulation is accomplished through a combination of underground storage 
and surface storage.   
 
Storage and Regulation of Kern River -  Prior to the realization of surface regulation of Kern 
River (in 1954), North Kern formulated and implemented a project whereby supplies which 
are available in excess of irrigation requirements are percolated into underground storage 
through the use of over 1,500 acres of spreading ponds.  Conversely, when surface supplies 
are short, deep wells are used to recover the previously stored water.  Accordingly, for more 
than 50 years, North Kern has achieved a high degree of conservation and use of this widely 
varying source of supply through direct diversions to irrigated lands and through incidental 
and intentional percolation to underground storage.  
 
Since the mid 1950s, Isabella Dam and Reservoir, constructed by the U.S. Corps of 
Engineers (USACE) just downstream of the confluence of the north and south forks of the 
river, has provided additional regulation.  The reservoir, completed in 1954, has a storage 
capacity of almost 570,000 acre-feet and provides flood control, water conservation and 
recreation   
 
The flood control operational criteria require that the water in storage be drawn down to a 
minimum conservation storage level of 170,000 acre-feet from November 1st through 
February 1st of each year.  Allowable storage levels through the succeeding months of the 
flood season, extending to August 1st, are established on the basis of the periodically 
surveyed water content of the snow pack and projected runoff in each year.  Through 
arrangements among the river interests, and partially as a result of the construction and 
activation of the Kern River Intertie1, stored water carryover up to 245,000 acre-feet has 
been permitted.  Through arrangements with the stream irrigation interests, a minimum 
reservoir pool of 30,000 acre-feet is maintained for recreation purposes. 
 
Only in exceptionally wet years is there Kern River water that cannot be regulated for either 
irrigation or spreading.   
                                                 
1 Completed in 1978, this facility allows for the controlled diversion of Kern River water into the California 
Aqueduct. 
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Water Quality  -  The quality of Kern River water is excellent, generally less than 100 
milligrams per liter of total dissolved solids.  The water is suitable (from a mineral water 
quality standpoint) for both municipal and irrigation uses. 
 
4.2.2 Minor Streams 

Poso Creek originates to the east of the Poso Creek RMA, with its headwaters in the 
Greenhorn Mountains.  For the last 25 years, records of stream flow at Highway 652 have 
been maintained.  This location marks the point at which Poso Creek enters Cawelo, which is 
also coincident with the eastern boundary of the Poso Creek RMA.  This highly erratic local 
stream traverses the northeastern portion of the region, generally along a southeast-to-
northwest alignment.  Figure 4-3 illustrates the fluctuation in annual runoff volumes which 
enter the region as surface flow.  The average annual runoff for 1982 through 2005 was about 
22,000 acre-feet; however, it is noteworthy that almost one-half of this average was the result 
of two very wet years, 1983 and 1998.  As shown on Figure 4-4, most of the runoff has 
occurred in the months of January through May, with little to no flow in the remaining 
months, except during very wet years.  Owing to its highly erratic nature, the primary use of 
this supply is its contribution to the underlying groundwater supply, both through natural 
recharge in the stream channel and North Kern’s and Cawelo’s intentional water-spreading 
activities. 
 
Commencing in 1997, diversions have been governed by an agreement3 between North Kern, 
Cawelo, and Semitropic, who collectively share the runoff of Poso Creek.  Under the 
agreement, riparian users are first satisfied, after which the sharing between the parties is in 
accordance with the following schedule (based on the measured flow of Poso Creek at 
Highway 65): 
 Less than 135 cfs   Cawelo 
 Between 135 cfs and 300 cfs  North Kern 
 Between 300 cfs and 685 cfs  Semitropic 
 Over 685 cfs    North Kern 
    
Located to the north of Poso Creek, and of lesser importance in terms of its contribution to 
recharge, is the White River.  In this regard, the drainage area of the White River is less than 
one-half that of Poso Creek.  Stream flow records for the White River over the last 25 years 
are not as good as those for Poso Creek; however, the average annual runoff volume is 
estimated to be on the order of 6,000 to 7,000 acre-feet.  The White River courses from east 
to west across the north end of Kern-Tulare and Rag Gulch, then across the center of Delano-
Earlimart. 

                                                 
2 The drainage area of Poso Creek above State Highway 65 is about 328 square miles (USACE 1981). 
3 Agreement Regarding Operation and Monitoring of Poso Creek Flows, dated May 23, 1997; amended 
September 21, 1999. 
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4.2.3 Oilfield-Produced Water 

The Kern River oilfield, located adjacent to the southeast boundary of the Poso Creek RMA, 
is currently one of the top three producing oilfields in Kern County.  Water is produced as a 
by-product of the production of oil.  While some of this water is reintroduced in the form of 
steam to facilitate the production of oil, there remains a significant amount of water for other 
uses.  With some treatment, this remaining supply has been delivered into the Poso Creek 
RMA for irrigated agricultural uses.  In particular, North Kern and Cawelo have been the 
recipients of this oilfield-produced water. 
 
North Kern  -  North Kern began receiving oilfield-produced water in 1980, with annual 
amounts ranging from 100 acre-feet to over 10,000 acre-feet, and averaging about 5,000 
acre-feet per year.  Physically, this water has been discharged into, and conveyed in, North 
Kern’s Beardsley Canal. 
 
Cawelo  -  From 1980 until the mid 1990s, Cawelo depended on North Kern’s conveyance 
facilities to receive water from this source of supply.  During this period of time, the amount 
of oilfield-produced water available to Cawelo varied considerably from year to year, and 
averaged less than 2,000 acre-feet annually.  In 1995, an 8-mile pipeline was constructed 
from the Kern River oilfield to Cawelo, which provided for direct delivery of the oilfield-
produced water to Cawelo.  Since that time, Cawelo has received from 18,000 to 22,000 
acre-feet annually from this source. 
 
 
Recycled Water 

Water recycling within the Region includes both M&I wastewater effluent and water used to 
create waterfowl habitat in the Kern National Wildlife Refuge. 
 
Wastewater Effluent  -  To the extent that wastewater is collected and treated by the 
communities located within the Region, the treated effluent is typically used to grow crops in 
the Region.  Over the last 15 years, the annual volume of wastewater effluent has ranged 
from 5,000 to 10,000 acre-feet.   
 
Kern National Wildlife Refuge  -  Some of the water which is used to create waterfowl habitat 
in the fall and winter is released in the spring as ponds are drawn down.  The released water, 
which can range from 500 to 2,000 acre-feet annually, is used to irrigate crops in the area. 
 
4.2.4 Central Valley Project – Friant Division 

The Friant-Kern Canal is a feature of the U.S. Bureau of Reclamation’s (USBR) Central 
Valley Project.  The canal diverts water from Millerton Reservoir, created by Friant Dam on 
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the San Joaquin River, and extends southward a distance of 152 miles through Fresno, Tulare 
and Kern counties to its terminus at the Kern River near Bakersfield.  While the reservoir 
capacity is about 520,000 acre-feet, 130,000 acre-feet of this amount is not useable as 
conservation space inasmuch as it lies below the intake for the Friant-Kern Canal.  The 
capacity of the Canal at its head is 5,300 cubic-feet per second, and it gradually reduces to 
2,000 cfs at its terminus.  A number of water districts along the east side of the San Joaquin 
Valley, including three within the Poso Creek RMA, entered into long-term water supply 
contracts with the USBR, which provide for the delivery of three types of water; Class 1, 
Class 2, and “Other”.  Figure 4-5 shows the Friant-Kern Canal and its proximity to water 
districts in the Poso Creek RMA. 
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Class 1 Water  -   This class of water provides a relatively firm or regulated supply and 
contracts for this water total about 800,000 acre-feet per year, about one-third of which is 
contracted to districts within the Poso Creek RMA, as shown below, along with the year that 
deliveries commenced. 
 
  Delano-Earlimart   108,000 af  1950 
  Shafter-Wasco     50,000  1957 
  Southern San Joaquin    97,000  1951 
   Total:     255,000 af 
 
 
Class 2 Water  -   This type of water is made available after Class 1 demands have been met; 
accordingly, there are many years when this class of water is not available or is available in 
small amounts.  In particular,  in about one out of three years, the allocation ranged from zero 
to 10 percent.  Contracts for Class 2 water total about 1.4 million acre-feet, with about 
164,000 acre-feet contracted to districts in the Poso Creek RMA, as shown below.   
 
  Delano-Earlimart     74,500 af 
  Shafter-Wasco     39,600 
  Southern San Joaquin    50,000
   Total:   164,100 af 
 
Since this water is less firm, it cannot always be regulated to meet an irrigation demand.  In 
these instances, Delano-Earlimart, Shafter-Wasco, and Southern San Joaquin have 
historically forgone delivery within their districts in favor of diversion and use by other 
Friant Division contractors who have a coincident demand for the supply.    
 
Other Water  -  Historically, this water has commonly been referred to as Section 215 water, 
which is water that is not storable for Project purposes (i.e., for meeting contract obligations 
for Class1 and Class 2 water).  This type of water has occurred in exceptionally large water 
supply years or from infrequent and otherwise unmanaged flood flows of short duration.  
This water has also been available under temporary contracts to districts who are not long-
term Friant contractors.  It is noteworthy that the acreage limitation provisions of 
Reclamation law do not apply to this type of water.   
  
The historical allocation priorities for this water are listed following:  

(1) Long-term contractors; 

(2) Cross Valley contractors; 
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(3) Other parties within the Friant Division service area with direct delivery capabilities; 

(4) CVP contractors outside of the Friant Division service area; and 

(5) Other parties. 

Water Quality  -  The quality of Friant-Kern water is excellent, with generally less than 100 
milligrams per liter of total dissolved solids. 
 
Poso Creek RMA  -  Deliveries of CVP-Friant water to districts within the Poso Creek RMA 
have averaged about 292,000 acre-feet per year for 1981-2005, ranging from less than 
200,000 acre-feet (1990) to more than 350,000 acre-feet.  The annual fluctuation in deliveries 
is illustrated on Figure 4-6. 
 
4.2.5 Central Valley Project – Delta Division 

In 1973, the California Department of Water Resources completed the initial facilities of the 
State Water Project, including the main line of the California Aqueduct.  Portions of the SWP 
were developed to be used in conjunction with the United States Bureau of Reclamation 
(Reclamation), Central Valley Project (CVP).  As the state and federal projects developed, a 
group of San Joaquin Valley water users planned the Cross Valley Canal as a means of 
taking delivery of CVP water supplies available in the Delta.  The Cross Valley Canal was 
completed in 1975 and, in 1976, the water users, which included Kern-Tulare and Rag Gulch, 
entered into three-party contracts with DWR and Reclamation.  Under these contracts, CVP 
water which is made available by Reclamation in the Delta is diverted from the Delta by the 
SWP’s Harvey O. Banks Pumping Plant; however, it is subordinate to pumping by DWR for 
SWP purposes.  The water is then conveyed by DWR in the California Aqueduct to Tupman, 
where it is diverted into the Cross Valley Canal, and delivered directly to Kern-Tulare and 
Rag Gulch or exchanged with Arvin-Edison Water Storage District for water available in the 
Friant-Kern Canal.     

 

4.2.6 State Water Project 

The California Aqueduct is the principal conveyance feature of the State Water Project.  In 
contrast to the Friant-Kern Canal, which is located on the east side of the San Joaquin Valley, 
the California Aqueduct conveys imported water (in this case, SWP water) into the Region 
along the west side of the San Joaquin Valley.  The Kern County Water Agency (KCWA) 
was formed in the 1960s to contract with the California Department of Water Resources 
(DWR) for the importation of SWP water to Kern County.  Individual water districts within 
the County then contracted with KCWA for an imported water supply, which included both 
Cawelo and Semitropic.  These contracts provided for two types of water; relatively firm 
water (referred to as Table A water), and surplus water (referred to as Article 21 water).  
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While Semitropic has turnouts directly from the Aqueduct into its area, SWP water is 
conveyed to Cawelo through the Cross Valley Canal. 
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Table A Water  -  Table A is an exhibit to the contract between the DWR and the SWP 
contractors that serves as the basis for allocating available water supply among the 
contractors of the SWP.  Table 4-2 shows the maximum annual Table A amounts for the 
entire SWP service area, the San Joaquin Valley, and for the Kern County Water Agency.   

 Table 4-2
 Maximum  Annual SWP Table A  Amounts 

(Source: The SWP Delivery Reliability Report  2005) 
(Units: acre-feet) 

 

 
 
 
  SWP 

Service Area San Joaquin Valley Kern County Water 
Agency 

    

 
 
  4,172,786 1,170,000 998,730 
 
 

Collectively, Semitropic and Cawelo have contracted for almost 20 percent of the total 
KCWA Table A amount, as shown below: 

  Cawelo    38,200 af 

  Semitropic  155,000

   Total  193,200 af 

Deliveries of SWP water to Cawelo and Semitropic commenced in the 1970s; however, 
owing to the incomplete status of the SWP and regulatory restrictions on pumping from the 
Delta, the SWP is unable to deliver full (100%) Table A amounts in most years. Accordingly, 
a percent allocation is set each year which is applied to each contractor’s Table A amount, 
where the percent allocation is a function of many factors, including hydrologic conditions, 
reservoir storage, and projected runoff (based on snow surveys).  Table 4-3 shows the 
historical deliveries of Table A water to KCWA, from 1981 through 2005. 
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 Table 4-3 
 Historical Deliveries of Table A Water to         

the Kern County Water Agency  
(Source: The SWP Delivery Reliability Report 2002 and 2005 

DWR,  2003 and 2006)  
 (Units: acre-feet) 
 

Year Amount
 

1981 1,340,581 
 

1982 895,193 
 

1983 595,112 
 

1984 1,099,391 
 

1985 1,083,749  
1986 927,545  
1987 1,021,953  
1988 1,009,520  
1989 1,146,062  

 1990 712,448 

 1991 33,122 

 1992 483,220 

 1993 1,167,930 

 1994 657,159 

 1995 1,151,529 

 1996 1,185,063 

 1997 1,102,807 

 1998 858,590 

 1999 1,178,150 
 2000 1,151,159 
 2001 484,991 
 2002 729,058 
 2003 900,387 
 

2004 771,685 
     

2005 898,857  
 
 
While the reliability of this source of supply is far less than anticipated when contracts were 
executed, a contract amendment was made as a result of the Monterey Agreement in 1994, 
which put agricultural and urban contractors on equal footing respecting the allocation of 
water supply shortages.  Prior to the amendment, agricultural contractors were burdened with 
a larger share of any shortages.  
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Article 21 Water  -  Unlike Table A water, Article 21 water cannot be scheduled; rather, it 
must be taken at the time it is declared to be available.  It is analogous to Section 215 water 
for the CVP-Friant contractors (which was discussed previously in Section 4.2.4).  The 
following conditions govern the availability of Article 21 water: 

(1) It is available only when it does not interfere with Table A allocations and 
SWP operations;  

(2) It is available only when excess water is available in the Delta;  

(3) It is available only when conveyance capacity is not being used for SWP 
purposes or scheduled SWP deliveries; and  

(4) It cannot be stored within the SWP system. In other words, the contractors 
must be able to use the Article 21 water directly or store it in their own 
system.  

As a result of these conditions, Article 21 water is made available during the wet months of 
the year, typically December through March.  Table 4-4 summarizes the historical deliveries 
of Article 21 water to the Kern County Water Agency from 1981-2005. 
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Table 4-4 
Historical Deliveries of Article 21 Water to  

Kern County Water Agency 
(Source: The SWP Delivery Reliability Report 2002 and 2005 

DWR,  2003 and 2006) 
(Units: acre-feet) 

 

Year Amount 

1981 649,181 

1982 149,336 

1983 605 

1984 238,791 

1985 191,957 

1986 20,002 

1987 0 

1988 0 

1989 0 

1990 0 

1991 0 

1992 0 

1993 0 

1994 58,474 

1995 59,671 

1996 15,653 

1997 10,264 

1998 0 

1999 58,241 

2000 78,908 

2001 23,233 

2002 21,951 

2003 27,891 

2004 86,513 

2005 471,847 
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If there is more demand for Article 21 water than the amount declared to be available, it is 
apportioned to those contractors requesting it in the same proportion as their Table A 
amounts. 

Water Quality  -  The salinity of the SWP water is generally in the range of 200 to 400 
milligrams per liter of total dissolved solids.  This is higher than the Kern River and the 
CVP-Friant water, but is still satisfactory for both municipal and irrigation purposes. 
 
4.2.7 Summary of Surface Water Supplies to the Region 

Over the last 25 years, the total of all surface water supplies entering the Poso Creek RMA 
has averaged about 775,000 acre-feet per year; however, after considering water that was 
banked for parties outside of the region, and not yet returned, this average is reduced to about 
740,000 acre-feet.   As shown on Figure 4-7, annual amounts have ranged from less than 
400,000 acre-feet to over 1,000,000 acre-feet (which include water banked for out-of-region 
interests). 
 
4.2.8 Groundwater 

The present utilization of water supplies in the southern San Joaquin Valley is predominantly 
for irrigated agriculture, which is also true for the Poso Creek RMA.  Most of the lands in the 
Poso Creek RMA are underlain by useable groundwater and, as a result, most of the irrigated 
agriculture was developed in reliance on pumped groundwater and some lands continue to 
rely exclusively on pumped groundwater.  Accordingly, to the extent that surface water 
supplies are inadequate to meet irrigation water requirements, groundwater is used to make 
up the shortfall.   
 
Water Levels  -  Under water supply conditions over the last 25 years, water levels have not 
evidenced an obvious long-term rise or decline; rather, they have gone up during wet periods 
and down during dry periods.  This is illustrated on Figure 4-8, which presents average water 
levels for each of the districts within the RMA as well as the cumulative average annual 
change in regional water levels.  While the depth range varies for each district, the trends are 
comparable.  Figure 4-9 superimposes the Region’s surface water supplies on the average 
water levels for the Region. 
 
 
 
.     
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Historical Surface Water Supplies by Source for the Poso Creek RMA

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

Va
lu

es
 in

 a
cr

e-
fe

et

Local
SWP
CVP

 

Poso Creek Regional Management Group

Poso Creek Integrated Regional Water 
Management Plan 

   Historical Surface Water Supplies by Source for 
the Poso Creek RMA 

    June 2007  Fi gure 4-7



 

 

 
Average Depth to Water

0

100

200

300

400

500

600

1980 1985 1990 1995 2000 2005

A
ve

ra
ge

 D
ep

th
 to

 W
at

er
 in

 fe
et

Cawelo
Delano-Earlimart
Kern-Tulare
North Kern
Semitropic
Shafter-Wasco
Southern San Joaquin

Note:  Data for Kern-Tulare are not 
averaged; rather they combine the 
records for two wells.

 
  

Cumulative Average Annual Change in Regional Water Levels

-50

-40

-30

-20

-10

0

10

20

30

40

50

1980 1985 1990 1995 2000 2005

C
ha

ng
e 

in
 W

at
er

 L
ev

el
 in

 fe
et

 

Poso Creek Regional Management Group

 
Poso Creek Integrated Regional Water 

Management Plan 

    June 2007  Figure 4-8

    Average Depth to Water and Cumulative Average 
Annual Change in Regional Water Levels 

 

 



 

 

  
 
 
 
 
 
 

Regional Surface Water Diversions and Water Level Changes
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4.3 Projected Conditions 
For the purpose of projecting future water supply conditions, the 73-year hydrologic period 
extending from 1922 through 1994 was used unless noted otherwise.  This was the longest 
period for which the necessary data were available for each of the Region’s three principal 
sources of surface water.  While averages for this period are not directly comparable to the 
historical averages for the 25-year period extending from 1981 through 2005 (presented in 
Section 4.2 above), the comparison is considered adequate for the purpose of characterizing 
the direction and magnitude of projected changes in surface water supplies going forward.  
This, in turn, will provide guidance respecting the groundwater-level response that could be 
expected in the future. 

4.3.1 Kern River 

Kern River supplies available to the Poso Creek RMA can be expected to be less reliable in 
the future, as a result of 1) expiration of long-term agricultural water supply contracts in 
2011, 2) ongoing water rights litigation, and 3) a storage restriction placed on Isabella 
Reservoir. 
 
Agricultural Water Supply Contracts  -  In the mid 1970s, the City of Bakersfield entered 
into long-term water supply contracts which provided for the delivery of 70,000 acre-feet per 
year (average over the 35-year life of the contracts) into the Poso Creek RMA, with 
individual district contracts as summarized following: 
 
  Cawelo   27,000 af 
  Kern-Tulare   20,000 
  North Kern   20,000 
  Rag Gulch       3,000 
   Total for RMA 70,000 af 
 
These contracts expire at the end of 2011 and the City of Bakersfield has advised that “the 
districts should be well into the planning and coordination of a replacement supply for any of 
the City Kern River water that may be needed by City for its use”4.  Clearly, the worst case 
would be the loss of this source of supply in its entirety.  However, it is likely that there will 
be years when the City will be unable to regulate the available supply and would make water 
available to these same districts for purchase.  While it would also seem likely that the City’s 
need for this water would increase over time, which would suggest that this source of supply 
to the RMA would evidence a corresponding decrease over time, this remains speculative.  
Qualitatively, and in summary, less water will be available in total, the cost of water will 

                                                 
4 City of Bakersfield letter dated August 17, 2006. 
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increase, and it will not be firm.  For purposes of this regional planning effort, it was 
assumed that water would only be available during wetter years and that, on average over the 
long term, there would be a 50 percent reduction in this source of supply 
 
Ongoing Litigation  -  Water rights litigation is ongoing and, while it remains speculative, it 
has the potential to result in less water being diverted into the Poso Creek RMA in the future 
than under historical conditions.  In other words, the best case is probably maintenance of the 
status quo. 
 
Storage Restriction  -  The maximum capacity of Isabella Reservoir is almost 570,000 acre-
feet; however, in the spring of 2006, the United States Army Corps of Engineers (USACE), 
who is responsible for operation and maintenance,  imposed a storage restriction of 350,000 
acre-feet as a result of safety concerns.  While the duration of the restriction is unknown at 
this time, it could be in place for many years.  In drier years, this restriction will have little 
effect: however, in wetter years, full regulation of the available supply may be difficult, 
which could result in the loss of supply to the Poso Creek RMA.  At a minimum, it would 
likely shift some water from being delivered directly to irrigation to being delivered to 
spreading.  This would have the effect of shifting some of the regulation from Isabella 
Reservoir to the groundwater reservoir.  
 
4.3.2 Minor Streams 

Poso Creek, the namesake for this regional planning effort, is entirely controlled by members 
of the Regional Management Group.  In particular, recall that Cawelo, North Kern, and 
Semitropic are all parties to an agreement respecting the use of the natural flow of Poso 
Creek.  Accordingly, no changes are expected in this source of supply in the future, other 
than hydrologic changes, which are be predicted in this report.  
 
4.3.3 Oilfield-Produced  Water 

Fundamentally, this source of supply is a function of oil production in the Kern River field.  
North Kern has reduced its use of this supply and Cawelo has increased its use, both of which 
can be seen in the record of historical deliveries (reference Section 4.2.3). 
 
North Kern  -  While North Kern used from 5,000 to 10,000 acre-feet annually between 1980 
and the mid 1990s, their use has dropped to less than 1,000 acre-feet on average over the last 
few years.  This recent level of use is considered to be representative of future conditions.      
 
Cawelo  -  While Cawelo has received water from this source of supply since 1980, the level 
of use since the mid-1990s is considered to be representative of future conditions.  In 
particular, it is projected that Cawelo will receive about 20,000 acre-feet annually.   It is 
noteworthy that this supply is relatively firm inasmuch as it is a function of oil production 
and not of hydrology.  The agreement between Cawelo and the operator of the Kern River 
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oilfield, under which deliveries are made to Cawelo, extends to 2026.  This agreement 
provides that all oilfield-produced water be made available to Cawelo, except that which is 
used in the oilfield operations. 
 
4.3.4 Recycled Water 

The amount of water which is recycled from operations of the Kern National Wildlife Refuge 
is not expected to change in the future; it is expected to continue to range from 500 to 2,000 
acre-feet annually.  On the other hand, the amount of M&I wastewater effluent is expected to 
increase in the future as the population of the Region increases; accordingly, the amount of 
effluent which is recycled is expected to increase. 
 
4.3.5 Central Valley Project – Friant Division 

The reliability of CVP-Friant water is on the threshold of being significantly impacted.  
Litigation has surrounded this source of supply for many years, with the primary issue being 
the partial restoration of San Joaquin River flows below Friant Dam.  In 2006, a settlement 
was reached, whereby some of the flows that historically would have been diverted to CVP-
Friant contractors, will (in the future) be discharged to the river channel below Friant Dam.  
The effect of this settlement will be to significantly reduce the reliability of this source of 
supply, with the magnitude varying from year to year, depending on hydrology.  During the 
development of the settlement, hydrologic modeling was conducted to develop and evaluate 
the terms of the settlement.  This modeling of post-settlement operations was used as the 
basis for projections of future CVP-Friant supplies according to the three types of water: 
Class 1, Class 2, and Other. 
 
Class 1 and Class 2 Water  -  Projected annual allocations of Class 1 and Class 2 water were 
obtained, and these data are presented in Table 4-5.  To determine the projected availability 
of this source of supply to the Region, the Class 1 and Class 2 percent allocations (as shown 
in the table) are simply applied to the Class 1 and Class 2 contract amounts, respectively, for 
the CVP-Friant contractors in the Region; namely, Delano-Earlimart, Shafter-Wasco, and 
Southern San Joaquin.  This results in a projected long-term average availability of 265,000 
acre-feet per year.  The percent allocations are presented on Figure 4-10, in terms of 
exceedance probability.  This figure illustrates the exceedance probability of a given 
allocation.  For example, based on this figure, it can be observed that a full Class 1 allocation 
can be expected in about 65 percent of the years (or between 6 and 7 years out of 10). The 
reduction in reliability of these supplies under the recent San Joaquin River settlement is 
illustrated on Figure 4-11.   
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Table 4-5
Projected Friant Class 1 and Class 2 Allocations

 Under Post-Settlement Conditions

Water 
Year

Friant-Kern 
Class 1 

Allocation

Friant-Kern 
Class 2 

Allocation

Water 
Year

Friant-Kern 
Class 1 

Allocation

Friant-Kern 
Class 2 

Allocation

1922 100% 56% 1959 93% 0%
1923 100% 21% 1960 57% 0%
1924 39% 0% 1961 41% 0%
1925 100% 6% 1962 100% 30%
1926 98% 0% 1963 100% 39%
1927 100% 34% 1964 92% 0%
1928 100% 8% 1965 100% 38%
1929 62% 0% 1966 100% 6%
1930 60% 0% 1967 100% 88%
1931 23% 0% 1968 82% 0%
1932 100% 37% 1969 100% 91%
1933 99% 0% 1970 100% 14%
1934 50% 0% 1971 100% 10%
1935 100% 25% 1972 89% 0%
1936 100% 26% 1973 100% 27%
1937 100% 42% 1974 100% 37%
1938 100% 87% 1975 100% 31%
1939 78% 0% 1976 64% 0%
1940 100% 23% 1977 23% 0%
1941 100% 56% 1978 100% 84%
1942 100% 43% 1979 100% 24%
1943 100% 28% 1980 100% 58%
1944 100% 9% 1981 100% 7%
1945 100% 41% 1982 100% 73%
1946 100% 18% 1983 100% 100%
1947 100% 1% 1984 100% 26%
1948 79% 0% 1985 100% 1%
1949 92% 0% 1986 100% 53%
1950 100% 4% 1987 65% 0%
1951 100% 4% 1988 61% 0%
1952 100% 64% 1989 61% 0%
1953 100% 1% 1990 47% 0%
1954 100% 1% 1991 67% 0%
1955 97% 0% 1992 60% 0%
1956 100% 49% 1993 100% 53%
1957 100% 16% 1994 83% 0%
1958 100% 56%

Average:
(1922-1994 91% 20%
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Table 4-6 
Projected System-Wide Availability of "Other" Friant Water Under Post- Settlement Conditions

(values in acre-feet)

Calendar Calendar 
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Year
1922 36,000 92,000 86,000 77,000 86,000 5,000 0 0 0 0 0 0 382,000 1922
1923 0 0 0 0 0 0 0 0 0 0 0 0 0 1923
1924 0 0 0 0 0 0 0 0 0 0 0 0 0 1924
1925 0 0 0 0 0 0 0 0 0 0 0 0 0 1925
1926 0 0 0 0 0 0 0 0 0 0 0 0 0 1926
1927 0 0 0 0 0 25,000 0 0 0 0 0 0 25,000 1927
1928 0 0 0 0 13,000 0 0 0 0 0 0 0 13,000 1928
1929 0 0 0 0 0 0 0 0 0 0 0 0 0 1929
1930 0 0 0 0 0 0 0 0 0 0 0 0 0 1930
1931 0 1,000 0 0 0 0 0 0 0 0 0 0 1,000 1931
1932 0 0 0 0 0 0 0 0 0 0 0 0 0 1932
1933 0 0 0 0 0 0 0 0 0 0 0 0 0 1933
1934 0 0 0 0 0 0 0 0 0 0 0 0 0 1934
1935 0 0 0 0 0 0 0 0 0 0 0 0 0 1935
1936 0 43,000 4,000 3,000 60,000 13,000 0 0 0 0 0 0 123,000 1936
1937 0 106,000 101,000 115,000 99,000 30,000 0 0 0 0 0 0 451,000 1937
1938 20,000 190,000 237,000 218,000 317,000 237,000 109,000 0 0 0 0 0 1,328,000 1938
1939 0 0 0 0 0 0 0 0 0 0 0 0 0 1939
1940 0 0 0 0 3,000 45,000 0 0 0 0 0 0 48,000 1940
1941 0 106,000 16,000 77,000 63,000 0 0 0 0 0 0 0 262,000 1941
1942 66,000 60,000 0 0 84,000 20,000 0 0 0 0 0 0 230,000 1942
1943 124,000 87,000 91,000 16,000 61,000 7,000 0 0 0 0 0 0 386,000 1943
1944 0 0 0 0 0 0 0 0 0 0 0 0 0 1944
1945 0 109,000 0 0 0 0 0 0 0 0 0 61,000 170,000 1945
1946 80,000 10,000 0 0 30,000 0 0 0 0 0 0 0 120,000 1946
1947 0 18,000 0 0 0 0 0 0 0 0 0 0 18,000 1947
1948 0 0 0 0 0 0 0 0 0 0 0 0 0 1948
1949 0 0 0 0 0 0 0 0 0 0 0 0 0 1949
1950 0 0 0 0 0 0 0 0 0 0 0 267,000 267,000 1950
1951 136,000 93,000 0 0 0 0 0 0 0 0 0 0 229,000 1951
1952 0 39,000 119,000 98,000 89,000 130,000 16,000 0 0 0 0 0 491,000 1952
1953 0 0 0 0 0 0 0 0 0 0 0 0 0 1953
1954 0 0 0 0 0 0 0 0 0 0 0 0 0 1954
1955 0 0 0 0 0 0 0 0 0 0 0 132,000 132,000 1955
1956 257,000 95,000 30,000 0 0 0 0 0 0 0 0 0 382,000 1956
1957 0 0 0 0 0 0 0 0 0 0 0 0 0 1957
1958 0 0 6,000 104,000 76,000 55,000 0 0 0 0 0 0 241,000 1958
1959 0 0 0 0 0 0 0 0 0 0 0 0 0 1959
1960 0 0 0 0 0 0 0 0 0 0 0 0 0 1960
1961 0 0 0 0 0 0 0 0 0 0 0 0 0 1961
1962 0 0 0 0 0 0 0 0 0 0 0 0 0 1962
1963 0 59,000 0 0 0 0 0 0 0 0 0 0 59,000 1963
1964 0 0 0 0 0 0 0 0 0 0 0 0 0 1964
1965 92,000 101,000 0 0 0 0 0 0 0 0 0 0 193,000 1965
1966 50,000 9,000 0 11,000 58,000 0 0 0 0 0 0 10,000 138,000 1966
1967 77,000 79,000 90,000 97,000 15,000 269,000 0 0 0 0 0 0 627,000 1967
1968 0 0 0 0 0 0 0 0 0 0 0 117,000 117,000 1968
1969 184,000 223,000 246,000 317,000 320,000 134,000 0 0 0 0 0 0 1,424,000 1969
1970 0 0 0 0 0 0 0 0 0 0 0 0 0 1970
1971 0 0 0 0 0 0 0 0 0 0 0 0 0 1971
1972 0 0 0 0 0 0 0 0 0 0 0 0 0 1972
1973 0 0 1,000 0 7,000 102,000 0 0 0 0 0 0 110,000 1973
1974 129,000 35,000 34,000 72,000 65,000 27,000 0 0 0 0 0 0 362,000 1974
1975 0 0 0 0 0 0 0 0 0 0 0 0 0 1975
1976 0 0 0 0 0 0 0 0 0 0 0 0 0 1976
1977 0 0 0 0 0 0 0 0 0 0 0 0 0 1977
1978 0 129,000 108,000 93,000 168,000 113,000 130,000 0 0 0 0 0 741,000 1978
1979 35,000 0 26,000 0 40,000 46,000 0 0 0 0 0 0 147,000 1979
1980 178,000 204,000 38,000 0 95,000 91,000 109,000 0 0 0 0 0 715,000 1980
1981 26,000 12,000 0 0 0 0 0 0 0 0 0 0 38,000 1981
1982 0 96,000 90,000 128,000 184,000 158,000 22,000 0 0 74,000 125,000 192,000 1,069,000 1982
1983 218,000 205,000 349,000 185,000 239,000 409,000 371,000 0 0 0 57,000 184,000 2,217,000 1983
1984 118,000 4,000 14,000 0 0 0 0 0 0 0 0 0 136,000 1984
1985 0 0 0 0 0 0 0 0 0 0 0 0 0 1985
1986 0 239,000 185,000 85,000 74,000 76,000 0 0 0 0 0 0 659,000 1986
1987 0 0 0 0 0 0 0 0 0 0 0 0 0 1987
1988 0 0 0 0 0 0 0 0 0 0 0 0 0 1988
1989 0 0 0 0 0 0 0 0 0 0 0 0 0 1989
1990 0 0 0 0 0 0 0 0 0 0 0 0 0 1990
1991 0 0 0 0 0 0 0 0 0 0 0 0 0 1991
1992 0 0 0 0 0 0 0 0 0 0 0 0 0 1992
1993 0 16,000 0 79,000 63,000 0 0 0 0 0 0 0 158,000 1993
1994 0 0 0 0 0 0 0 0 0 0 0 0 0 1994

Average:
(1922-1994) 25,000 33,700 25,600 24,300 31,600 27,300 10,400 0 0 1,000 2,500 13,200 194,600
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Other Water  -  Data respecting the projected monthly availability of Other Friant water were 
obtained, and they are presented in Table 4-6 and the average monthly availability pattern is 
illustrated in Figure 4-12.  These data reflect the system-wide availability of this type of 
water at Friant Dam.  To determine the minimum amount of this type of water available to 
the Region, it was assumed that a given contractor’s minimum “share” could be 
approximated as the contractor’s Class 2 contract amount divided by the total of the Class 2 
amounts for all contractors (i.e., 1,400,000 af).  Accordingly, these factors are summarized as 
follows: 
 
  Delano-Earlimart     5.3% 
  Shafter-Wasco      2.8% 
  Southern San Joaquin     3.6%
   Total for RMA  11.7% 
 
Applying 11.7 percent to the average annual system-wide availability of about 195,000 acre-
feet, results in about 23,000 acre-feet. 
 
4.3.6 Central Valley Project – Delta Division     

The reliability of delivery of CVP-Delta supplies has already been severely impacted.  The 
significant reduction in reliability of this source of supply is a result of regulatory restrictions 
on pumping from the Delta, particularly since 1991.  Wheeling CVP-Delta water in the 
California Aqueduct is second in priority to SWP purposes.  Accordingly, any time there is a 
regulatory constraint on pumping from the Delta for SWP purposes, there is no pumping 
capacity to move CVP-Delta water into the Aqueduct for wheeling.  Prior to 1991, the long-
term average annual CVP-Delta allocation was about 95 percent, indicating a very firm 
supply.  Since that time however, the long-term average allocation has been reduced to less 
than 60 percent.  This significant loss of water supply reliability is particularly apparent when 
considering a repeat of the 1987-1992 drought period.  While allocations during this six-year 
drought ranged from a little less than 50 percent to about 65 percent, it is projected that 
allocations during a repeat of this hydrology would range from zero (in two of the six years) 
to about 32 percent.  
 
4.3.7 State Water Project 

The fact that the State Water Project remains incomplete has adversely impacted the 
reliability of this source of supply.  In addition, environmental and water quality issues in and 
surrounding the Sacramento-San Joaquin River Delta (Delta) have limited the ability to 
export water south of the Delta, which has further reduced the reliability of SWP water 
supplies available to the Region.  The last Delivery Reliability Report for the State Water 
Project was published by DWR in April 2006; accordingly, these data were used as the basis 
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for projecting the future availability of this source of supply5.  Two studies were presented in 
that report, which are referred to as Study 4 and Study 5, and reflect 2005 and 2025 level of 
SWP demand, respectively.  Data are included for both Table A water and Article 21 water.  
Under 2025 conditions, deliveries of Table A water are shown to increase relative to 2005; 
however, there is a corresponding decrease in the availability of Article 21 water.  Deliveries 
of Table A water are shown to reach a minimum of four to five percent in Studies 4 and 5, 
whereas projections which were made three years earlier showed the minimum delivery at 
about 19 to 20 percent.  The 2006 report suggests that this significant reduction in reliability 
is primarily attributable to a change in the delivery-carryover storage rule.          
 
Table A Water  -  The projected allocation of Table A water for each year is presented in 
Table 4-7, for the 1922-1994 hydrologic period.  To determine the projected availability of 
this source of supply to the Region, these allocations, expressed as a percentage, are applied 
to the maximum Table A amount for each of the SWP contractors in the Region; namely, 
Cawelo and Semitropic.   This results in a long-term average of about 131,000 acre-feet 
under Study 4, or almost 147,000 acre-feet under Study 5 
 
Article 21 Water  -  The projected monthly availability of Article 21 water is presented in 
Tables 4-8 and 4-9, for the 1922-1994 hydrologic period.  Figures 4-13 and 4-14 show the 
annual and monthly distribution of these supplies, respectively.  These data reflect the 
system-wide availability of this type of water at the Delta.  To determine the minimum 
amount of this type of water available to the Region, it was assumed that a given contractor’s 
minimum “share” could be approximated by the contractor’s maximum Table A amount 
divided by the total of the Table A amounts for all contractors.  Accordingly, these factors are 
summarized as follows for the Poso Creek RMA: 
 
  Cawelo     0.92% 
  Semitropic     3.75
   Total for RMA   4.67% 
 
Applying 4.67 percent to the average annual system-wide availability of about 262,000 acre-
feet, results in about 12,000 acre-feet (under Study 4).

                                                 
5 It is understood that an updated report may be available in the fall of 2007. 
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Table 4-7
Projected SWP Table A Allocations

Under CalSim II "Study 4" and "Study 5"

Calendar 
Year

Delivery as a 
Percentage of 
Max. Table A   

(Study 4)

Delivery as a 
Percentage of 
Max. Table A   

(Study 5)

Calendar 
Year

Delivery as a 
Percentage of 
Max. Table A   

(Study 4)

Delivery as a 
Percentage of 
Max. Table A   

(Study 5)

1922 91% 100% 1959 84% 92%
1923 79% 100% 1960 45% 39%
1924 30% 9% 1961 64% 66%
1925 45% 36% 1962 79% 80%
1926 72% 66% 1963 92% 100%
1927 93% 100% 1964 80% 70%
1928 82% 82% 1965 74% 84%
1929 27% 27% 1966 79% 100%
1930 69% 66% 1967 71% 100%
1931 25% 26% 1968 81% 92%
1932 34% 38% 1969 64% 95%
1933 32% 32% 1970 79% 100%
1934 37% 36% 1971 81% 100%
1935 91% 98% 1972 81% 66%
1936 86% 90% 1973 75% 98%
1937 81% 82% 1974 77% 100%
1938 81% 100% 1975 78% 100%
1939 79% 83% 1976 79% 76%
1940 78% 100% 1977 4% 5%
1941 61% 95% 1978 87% 94%
1942 77% 100% 1979 85% 91%
1943 75% 92% 1980 66% 85%
1944 75% 86% 1981 81% 92%
1945 75% 94% 1982 70% 100%
1946 78% 93% 1983 60% 95%
1947 80% 67% 1984 67% 100%
1948 71% 71% 1985 78% 83%
1949 55% 49% 1986 56% 69%
1950 77% 82% 1987 70% 80%
1951 85% 100% 1988 21% 10%
1952 63% 95% 1989 77% 85%
1953 80% 100% 1990 27% 21%
1954 80% 100% 1991 25% 21%
1955 53% 36% 1992 34% 35%
1956 87% 100% 1993 93% 100%
1957 78% 86% 1994 80% 76%
1958 72% 100%

Average:
(1922-199 68% 76%



Table 4-8 
Projected System-Wide Availability of SWP "Article 21" Water Under CalSim II - "Study 4"

(values in acre-feet)

Calendar Calendar 
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Year
1922 0 0 87,900 16,000 0 0 0 0 0 0 0 0 103,900 1922
1923 52,900 53,400 0 0 0 0 0 0 0 0 0 0 106,300 1923
1924 0 0 0 0 0 0 0 0 0 0 0 0 0 1924
1925 0 0 0 0 0 0 0 0 0 0 0 0 0 1925
1926 0 54,300 0 0 0 0 0 0 0 0 0 0 54,300 1926
1927 0 52,800 160,500 0 0 0 0 0 0 0 0 0 213,300 1927
1928 0 0 118,300 15,500 0 0 0 0 0 0 0 0 133,800 1928
1929 0 0 0 0 0 0 0 0 0 0 0 0 0 1929
1930 0 0 116,800 0 0 0 0 0 0 0 0 0 116,800 1930
1931 0 0 0 0 0 0 0 0 0 0 0 0 0 1931
1932 0 97,800 144,600 0 0 0 0 0 0 0 0 0 242,400 1932
1933 179,300 148,800 184,000 0 0 0 0 0 0 0 0 0 512,100 1933
1934 21,700 184,000 0 0 0 0 0 0 0 0 0 0 205,700 1934
1935 0 0 184,000 45,100 0 0 0 0 0 0 0 0 229,100 1935
1936 0 0 0 0 0 0 0 0 0 0 0 0 0 1936
1937 0 0 18,800 59,900 800 0 0 0 0 0 0 0 79,500 1937
1938 0 141,500 184,000 80,600 67,400 0 0 0 0 41,900 17,900 180,300 713,600 1938
1939 184,000 90,400 75,000 0 0 0 0 0 0 0 0 0 349,400 1939
1940 0 0 129,700 24,600 0 0 0 0 0 0 0 0 154,300 1940
1941 0 45,700 100,000 0 0 0 0 0 0 0 0 100,000 245,700 1941
1942 184,000 184,000 184,000 51,900 0 0 0 0 0 58,300 78,000 178,000 918,200 1942
1943 184,000 184,000 184,000 71,100 0 0 0 0 0 0 0 0 623,100 1943
1944 0 0 0 0 0 0 0 0 0 0 0 0 0 1944
1945 0 175,000 184,000 0 0 0 0 0 0 0 0 0 359,000 1945
1946 176,000 0 72,700 0 0 0 0 0 0 0 0 0 248,700 1946
1947 0 0 0 0 0 0 0 0 0 0 0 0 0 1947
1948 0 0 0 0 0 0 0 0 0 0 0 0 0 1948
1949 0 0 0 0 0 0 0 0 0 0 0 0 0 1949
1950 0 0 0 0 0 0 0 0 0 0 0 0 0 1950
1951 20,200 184,000 184,000 0 0 0 0 0 0 0 0 0 388,200 1951
1952 0 75,000 100,000 0 0 0 0 0 0 0 0 100,000 275,000 1952
1953 184,000 144,900 184,000 0 0 0 0 0 0 0 0 0 512,900 1953
1954 144,900 184,000 184,000 9,800 0 0 0 0 0 0 0 0 522,700 1954
1955 0 0 0 0 0 0 0 0 0 0 0 0 0 1955
1956 0 140,300 184,000 0 0 0 0 0 0 0 0 0 324,300 1956
1957 0 72,500 184,000 0 0 0 0 0 0 0 0 0 256,500 1957
1958 178,000 184,000 184,000 80,600 70,600 26,200 0 0 71,100 78,000 56,300 177,300 1,106,100 1958
1959 184,000 181,800 0 0 0 0 0 0 0 0 0 0 365,800 1959
1960 0 0 0 0 0 0 0 0 0 0 0 0 0 1960
1961 0 0 97,000 0 0 0 0 0 0 0 0 0 97,000 1961
1962 0 0 0 0 0 0 0 0 0 0 0 0 0 1962
1963 0 0 181,900 20,200 0 0 0 0 0 0 0 0 202,100 1963
1964 0 0 0 0 0 0 0 0 0 0 0 0 0 1964
1965 0 11,400 104,800 60,500 0 0 0 0 0 0 0 0 176,700 1965
1966 149,500 184,000 184,000 0 0 0 0 0 0 0 0 0 517,500 1966
1967 0 127,600 184,000 80,800 78,000 28,700 0 10,000 78,000 78,000 78,000 180,300 923,400 1967
1968 184,000 184,000 184,000 0 0 0 0 0 0 0 0 0 552,000 1968
1969 0 74,600 100,000 0 0 0 0 0 0 0 0 100,000 274,600 1969
1970 184,000 184,000 184,000 0 0 0 0 0 0 0 0 0 552,000 1970
1971 0 0 0 0 0 0 0 0 0 0 0 0 0 1971
1972 73,000 157,000 184,000 0 0 0 0 0 0 0 0 0 414,000 1972
1973 0 67,700 184,000 12,500 0 0 0 0 0 0 0 119,600 383,800 1973
1974 184,000 184,000 184,000 63,800 0 0 0 0 0 0 60,200 178,000 854,000 1974
1975 184,000 184,000 184,000 41,300 0 0 0 0 0 53,400 78,000 178,000 902,700 1975
1976 184,000 5,300 0 0 0 0 0 0 0 0 0 0 189,300 1976
1977 0 0 0 0 0 0 0 0 0 0 0 0 0 1977
1978 100,000 100,000 100,000 0 0 0 0 0 0 0 0 0 300,000 1978
1979 0 0 160,300 0 0 0 0 0 0 0 0 0 160,300 1979
1980 0 38,000 100,000 0 0 0 0 0 0 0 0 0 138,000 1980
1981 178,000 184,000 184,000 0 0 0 0 0 0 0 0 0 546,000 1981
1982 0 114,800 184,000 80,700 78,000 6,800 0 0 0 78,000 78,000 180,300 800,600 1982
1983 100,000 100,000 100,000 0 0 0 0 0 0 0 0 100,000 400,000 1983
1984 184,000 184,000 184,000 0 0 0 0 0 0 0 0 0 552,000 1984
1985 0 0 0 0 0 0 0 0 0 0 0 0 0 1985
1986 0 20,300 100,000 0 0 0 0 0 0 0 0 0 120,300 1986
1987 178,000 184,000 184,000 0 0 0 0 0 0 0 0 0 546,000 1987
1988 0 0 0 0 0 0 0 0 0 0 0 0 0 1988
1989 0 0 0 0 0 0 0 0 0 0 0 0 0 1989
1990 0 0 0 0 0 0 0 0 0 0 0 0 0 1990
1991 0 0 0 0 0 0 0 0 0 0 0 0 0 1991
1992 0 0 0 0 0 0 0 0 0 0 0 0 0 1992
1993 0 0 158,500 0 0 0 0 0 0 0 0 0 158,500 1993
1994 0 0 0 0 0 0 0 0 0 0 0 0 0 1994

Average:
(1922-1994) 49,000 66,700 92,400 11,200 4,000 900 0 100 2,000 5,300 6,100 24,300 262,000



Table 4-9 
Projected System-Wide Availability of SWP "Article 21" Water Under CalSim II - "Study 5"

(values in acre-feet)

Calendar Calendar 
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Year
1922 0 0 20,600 0 0 0 0 0 0 0 0 0 20,600 1922
1923 0 0 0 0 0 0 0 0 0 0 0 0 0 1923
1924 0 0 0 0 0 0 0 0 0 0 0 0 0 1924
1925 0 182,600 0 3,700 4,200 0 0 0 0 0 0 0 190,500 1925
1926 0 181,000 14,200 84,000 0 0 0 0 0 0 0 0 279,200 1926
1927 0 158,200 143,100 0 0 0 0 0 0 0 0 0 301,300 1927
1928 0 0 0 0 0 0 0 0 0 0 0 0 0 1928
1929 0 0 0 0 0 0 0 0 0 0 0 0 0 1929
1930 0 0 140,800 0 0 0 0 0 0 0 0 0 140,800 1930
1931 0 0 0 0 0 0 0 0 0 0 0 0 0 1931
1932 0 0 111,500 0 0 0 0 0 0 0 0 0 111,500 1932
1933 179,200 184,000 184,000 0 0 0 0 0 0 0 0 0 547,200 1933
1934 58,300 184,000 0 0 0 0 0 0 0 0 0 0 242,300 1934
1935 0 0 184,000 34,400 0 0 0 0 0 0 0 0 218,400 1935
1936 0 0 0 0 0 0 0 0 0 0 0 0 0 1936
1937 0 0 0 55,900 14,200 0 0 0 0 0 0 0 70,100 1937
1938 0 0 122,400 78,000 0 0 0 0 0 0 0 0 200,400 1938
1939 0 0 0 0 0 0 0 0 0 0 0 0 0 1939
1940 0 0 113,900 0 0 0 0 0 0 0 0 0 113,900 1940
1941 0 0 0 0 0 0 0 0 0 0 0 0 0 1941
1942 0 0 122,900 0 0 0 0 0 0 0 0 0 122,900 1942
1943 148,800 146,100 161,200 31,200 0 0 0 0 0 0 0 0 487,300 1943
1944 0 0 0 0 0 0 0 0 0 0 0 0 0 1944
1945 0 0 118,100 0 0 0 0 0 0 0 0 0 118,100 1945
1946 0 0 0 0 0 0 0 0 0 0 0 0 0 1946
1947 0 0 0 0 0 0 0 0 0 0 0 0 0 1947
1948 0 0 0 0 0 0 0 0 0 0 0 0 0 1948
1949 0 0 0 0 0 0 0 0 0 0 0 0 0 1949
1950 0 0 0 0 0 0 0 0 0 0 0 0 0 1950
1951 0 101,200 150,500 0 0 0 0 0 0 0 0 0 251,700 1951
1952 0 0 0 0 0 0 0 0 0 0 0 0 0 1952
1953 151,300 0 144,700 0 0 0 0 0 0 0 0 0 296,000 1953
1954 0 0 0 0 0 0 0 0 0 0 0 0 0 1954
1955 0 0 0 0 0 0 0 0 0 0 0 0 0 1955
1956 39,300 159,000 154,000 0 0 0 0 0 0 0 0 0 352,300 1956
1957 0 0 0 0 0 0 0 0 0 0 0 0 0 1957
1958 0 35,100 147,600 46,400 0 0 0 0 0 0 0 0 229,100 1958
1959 0 106,500 0 0 0 0 0 0 0 0 0 0 106,500 1959
1960 0 0 0 0 0 0 0 0 0 0 0 0 0 1960
1961 0 161,000 138,300 0 0 0 0 0 0 0 0 0 299,300 1961
1962 0 0 1,200 0 0 0 0 0 0 0 0 0 1,200 1962
1963 0 0 161,200 0 0 0 0 0 0 0 0 0 161,200 1963
1964 0 0 0 0 0 0 0 0 0 0 0 0 0 1964
1965 0 0 14,100 32,400 0 0 0 0 0 0 0 0 46,500 1965
1966 0 27,000 151,400 0 0 0 0 0 0 0 0 0 178,400 1966
1967 0 0 108,400 48,600 0 0 0 0 0 0 0 0 157,000 1967
1968 143,600 156,300 165,400 0 0 0 0 0 0 0 0 0 465,300 1968
1969 0 0 61,800 0 0 0 0 0 0 0 0 900 62,700 1969
1970 178,000 145,800 169,500 0 0 0 0 0 0 0 0 0 493,300 1970
1971 0 0 0 0 0 0 0 0 0 0 0 0 0 1971
1972 0 0 0 0 0 0 0 0 0 0 0 0 0 1972
1973 0 111,400 147,300 0 0 0 0 0 0 0 0 0 258,700 1973
1974 0 0 69,400 0 0 0 0 0 0 0 0 0 69,400 1974
1975 0 0 133,800 0 0 0 0 0 0 0 0 0 133,800 1975
1976 0 0 0 0 0 0 0 0 0 0 0 0 0 1976
1977 0 0 0 0 0 0 0 0 0 0 0 0 0 1977
1978 100,000 100,000 100,000 0 0 0 0 0 0 0 0 0 300,000 1978
1979 0 0 143,500 0 0 0 0 0 0 0 0 0 143,500 1979
1980 0 0 85,900 0 0 0 0 0 0 0 0 0 85,900 1980
1981 0 0 71,100 0 0 0 0 0 0 0 0 0 71,100 1981
1982 0 0 57,200 60,300 0 0 0 0 0 0 0 53,500 171,000 1982
1983 100,000 91,400 93,800 0 0 0 0 0 0 0 0 72,200 357,400 1983
1984 178,000 162,700 149,200 0 0 0 0 0 0 0 0 0 489,900 1984
1985 0 0 0 0 0 0 0 0 0 0 0 0 0 1985
1986 0 0 83,200 0 0 0 0 0 0 0 0 0 83,200 1986
1987 0 0 183,000 0 0 0 0 0 0 0 0 0 183,000 1987
1988 0 0 0 0 0 0 0 0 0 0 0 0 0 1988
1989 0 0 91,400 0 0 0 0 0 0 0 0 0 91,400 1989
1990 0 0 0 0 0 0 0 0 0 0 0 0 0 1990
1991 0 0 0 0 0 0 0 0 0 0 0 0 0 1991
1992 0 0 101,700 0 0 0 0 0 0 0 0 0 101,700 1992
1993 0 112,400 142,300 0 0 0 0 0 0 0 0 0 254,700 1993
1994 0 0 0 0 0 0 0 0 0 0 0 0 0 1994

Average:
(1922-1994 17,500 34,300 63,800 6,500 300 0 0 0 0 0 0 1,700 124,100
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4.3.8 Summary 

Based on information presented hereinabove, it is estimated that the long-term average 
annual availability of surface water supplies to the Region is on the order of 0.7 million acre-
feet. This estimate is based on availability at the source of supply and does not reflect 
consideration of any conveyance or absorptive capability limitations; rather, these limitations 
are considered in operations studies presented in Chapter 7. 
 
Additionally, this estimate is based on the minimum “share” of unregulated SWP and CVP 
supplies and does not include third-party banking. 

 
4.3.9 Groundwater 

As discussed above, owing to reduced water supply reliability, it is projected that less water 
will be available to the Region in the future as compared to the past.  In addition to having 
less water available in the future, a portion of the water that is available will not be as “firm” 
as in the past and will require some form of regulation to be secured for the Region.  It is 
likely that this regulation will have to come from and through water management programs 
developed cooperatively at the regional level.  Just as in the past, it is reasonable to assume 
that groundwater will satisfy any additional shortages in surface water supplies, i.e., more 
groundwater will be used in the Region in the future than in the past.  Accordingly, any 
reduction in surface water supplies can be expected to translate to a commensurate increase 
in the use of groundwater, assuming similar conditions of demand.  While the magnitude of 
the water supply reduction is subject to some speculation, it is not unreasonable to think that 
the magnitude could be on the order of 100,000 acre-feet, on average over the long term.  
Given that water levels over the last 25 years have not evidenced an obvious long-term rise 
or decline, the expected loss of surface water supplies and the corresponding increase in the 
use of groundwater will induce a long-term decline in water levels.  Historical water level 
fluctuations vis-à-vis historical water supplies provide some insight as to the potential 
magnitude of future water level declines.  These data were presented previously and are 
reproduced on Figure 4-15. 
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Regional Surface Water Diversions and Water Level Changes
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5 Historical Water Use and Projected Water 
Demand 

The fundamental questions which are addressed in this section are … 
 

• What has been the historical “absorptive”  capability? 
 
• What is the future “absorptive”  capability? 

 
Absorptive capability refers to the capability to divert and use surface water when 
available, where the use consists of deliveries to both irrigation and deliveries to 
spreading. 

5.1 Overview of Water Demands 
The present utilization of water supplies in the San Joaquin Valley portion of Kern County is 
predominantly for irrigated agriculture, which is also true for the Poso Creek RMA.  As a 
generalization, all of the lands in the Poso Creek RMA are underlain by useable groundwater.  
Accordingly, to the extent that surface water supplies are inadequate to meet irrigation water 
requirements, groundwater is used to make up the shortfall.  Further, all of the M&I use to 
date has relied on pumped groundwater.  To the extent that surface water is available in 
excess of then current irrigation demands, and that water cannot be regulated in surface 
storage or otherwise rescheduled, then water is delivered to spreading for direct groundwater 
replenishment, up to the capacity of the spreading areas. 
 

5.2 Historical Conditions 
The historical use of water for irrigation, municipal and industrial, environmental and 
recreational, and groundwater replenishment is presented in the following paragraphs. 
 
5.2.1 Irrigated Agriculture 

Presently, about 60 percent of the Poso Creek RMA is developed to permanent crops, 
primarily nuts and grapes.  This was not always the case; in fact, permanent crops amounted 
to about 40 percent of the developed acreage 25 years ago.  While cotton acreage has 
declined significantly over the last 25 years, cotton and alfalfa remain the single largest 
annual crops in terms of acreage.  Figure 5-2 illustrates the areal distribution of annual and 
permanent crops in the Region, while Figure 5-1 illustrates the trends respecting annual and 
permanent crops, as well as the total irrigated acreage, over the last 25 years. 
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Table 5-1 presents the 2005 crop pattern.    
 

Table 5-1  
 

2005 Crop Pattern 
for the Poso Creek RMA 

   
Nuts  32%
Vineyard  20%
Citrus  8%
Tree Fruit  2%
   

Subtotal Permanent Crops 62%
   
   
Alfalfa  10%
Cotton  9%
Grain  3%
Corn  3%
Vegetables (Misc.)  3%
Flowers  1%
Idle  9%
   

Subtotal Annual Crops 38%
 

 
The total irrigated acreage has generally ranged from 340,000 to 375,000, with an average of 
about 350,000 acres over the 1981 - 2005 period.  While the majority of the irrigated acreage, 
is within the districts’ surface water service areas (i.e., lands to which available surface water 
has been delivered), the remaining irrigated lands rely exclusively on pumped groundwater.  
Insofar as this planning study is concerned, it is important to understand how much water has 
been delivered to irrigation, because these data are reflective of the existing absorptive 
capability of irrigated agriculture in the Region.  While the deliveries are a function of the 
available surface water supplies, they are also a function of the irrigation demand pattern and 
any facilities constraints that may exist with regard to conveyance and distribution.  In 
particular, in those instances when available surface water supplies were not limiting, the 
deliveries only reflect the irrigation demand pattern and facilities constraints or, in other 
words, the absorptive capability.  The annual deliveries to irrigation in the Poso Creek RMA 
are presented on Figure 5-3.  
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Total Annual Deliveries to Irrigation within the Poso Creek RMA 
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5.2.2 Municipal and Industrial 

To date, water for municipal and industrial purposes in the Region has been provided solely 
by pumped groundwater.  These uses are concentrated in the communities of Shafter, Wasco, 
McFarland, and Delano.  Currently, the combined population of these communities is on the 
order of 120,000, which represents an approximate doubling of the population between 1990 
and 2006, or an average growth rate of about 5 percent per year.   About 100,000 reside 
within the city limits, with the remainder in outlying areas.  The gross use of pumped 
groundwater under 2006 conditions is estimated at about 40,000 acre-feet per year.  While 
pumping by the principal water purveyors is measured and reported, other pumping is not; 
accordingly, the total remains an estimate.  The return flows (primarily wastewater effluent) 
from urban uses are either recharged to the underground or applied for irrigation, and net 
water uses are estimated to be equal to the gross amount of pumped groundwater less 
wastewater effluent and any return flow from landscape watering. 
 
5.2.3 Environmental and Recreational 

Environmental and recreational water uses within the Poso Creek RMA include the Kern 
National Wildlife Refuge and duck clubs as well as environmental uses that are incidental to 
other primary water uses.   
 
Kern National Wildlife Refuge  -  The Kern National Wildlife Refuge (Refuge) is located in 
the northwestern portion of the Poso Creek RMA, largely within Semitropic.  It covers 
almost 11,000 acres consisting of natural valley grasslands, a riparian corridor, and 
developed marsh.  The Refuge lies just south of the Tulare Lake Bed, which once supported a 
lake that covered almost one-half million acres during flood years.  As a remnant of this once 
expansive lake, KNWR provides wintering habitat for migrating birds, shorebirds, marsh and 
waterfowl, as well as upland species.  About 6,400 acres are specifically managed for 
wetland purposes.  In general, they will start wetting up the areas by sometime in August, 
and by February, they will begin to draw the water down.  Regarding the drawdown, from 
500 to 2,000 acre-feet is recycled by releasing the water from the Refuge and allowing it to 
be used for irrigation of crops on nearby lands.  
 
When the Refuge was initially developed, its intended source of supply was pumped 
groundwater.  However, it is understood that this was never an adequate supply; accordingly, 
the Refuge purchased surface water wherever it could do so to supplement whatever 
groundwater was produced.  In the 1990s, with the passage of the Central Valley Project 
Improvement Act (CVPIA), the Refuge was given access to federal water up to 25,000 acre-
feet annually; however, the Refuge has yet to receive that much water.  Over the last 25 
years, the Refuge has relied almost exclusively on surface water, with groundwater use being 
negligible during that period.  Annual deliveries to the Refuge are shown on Figure 5-4, 
which highlights the increase in deliveries in the 1990s, as a result of CVPIA.   
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Duck Clubs  -  There are roughly 2,000 – 3,000 acres of private duck club ponds which are 
operated specifically for attracting waterfowl, and most of these are located in Semitropic. 
The primary water source for these ponds is groundwater.  These duck club ponds apply an 
estimated 5,000 – 10,000 acre-feet annually.  Semitropic has tracked land use in its area for 
many years, and the acreage devoted to duck ponds has not fluctuated significantly.  
 
Groundwater Recharge Ponds  -  Groundwater recharge facilities generate incidental 
environmental benefits.  When recharge ponds are full of water, they attract numerous 
waterfowl.  These typically shallow ponds are not unlike the ponds which are maintained 
specifically for waterfowl benefits at the KNWR.  More than 2,000 acres of spreading ponds 
are located in the Poso Creek RMA, specifically in North Kern and Cawelo, with individual 
sites ranging from about 50 acres to about 600 acres.    While North Kern has spread a 
considerable amount of water in wet years, they have spread at least some water in almost all 
years. 
 
5.2.4 Groundwater Replenishment 

Groundwater is replenished through both direct and indirect means, where direct refers to 
water spreading in constructed ponds or natural channels, and indirect refers to surface water 
deliveries in lieu of pumping groundwater.  The latter is often referred to as in-lieu recharge 
and is included in the deliveries to irrigation which is addressed in Section 5.2.1.  Respecting 
direct recharge, North Kern has been operating more than 1,500 acres of spreading ponds to 
directly replenish the underlying groundwater for over 50 years.  In fact, North Kern 
pioneered the construction and operation of large-scale spreading works in the southern San 
Joaquin Valley.  More recently, Cawelo constructed more than 500 acres of ponds; however, 
these ponds do not have an operational history.  The channel of Poso Creek has also been an 
important area for intentional recharge.   
 
North Kern constructed its ponds in the 1950s to regulate its highly variable Kern River 
supply, which it has been doing successfully since that time.  In particular, North Kern has 
recharged up to about 25,000 acre-feet per month and up to about 240,000 acre-feet in a 
single year, utilizing both its ponds and the channel of Poso Creek.  Over the last 25 years 
(1981-2005), North Kern has recharged a total of more than 1.5 million acre-feet.  Figure 5-5 
illustrates the annual fluctuations of intentional recharge over this same period. 
 
In addition to groundwater replenishment within the Region, direct recharge has also taken 
place outside of the Region for the same purpose, i.e., regulation of available surface water 
supplies.  Specifically, Semitropic has caused water to be delivered to the Kern Water Bank 
from time to time.  The Kern Water Bank is located on the Kern fan, immediately south of 
the Poso Creek RMA.  Semitropic’s deliveries to the Kern Water Bank commenced in 1995. 
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5.3 Projected Conditions 
Total water requirements for irrigation, municipal and industrial, and environmental and 
recreation within the Region are expected to change little from that of present conditions, 
inasmuch as the Region is, for practical purposes, fully developed.  While significant 
population growth has occurred over the last 25 years and is expected to continue, it has 
typically been accommodated by converting agricultural land to urban uses.  While there can 
be differences in water use between an acre of irrigated farmland and an acre developed to 
urban uses, it is not unreasonable, for regional planning purposes, to assume that the total 
water use is comparable. 
 
5.3.1 Irrigated Agriculture 

Since, as noted in Section 5.2.1, there have been changes in cropping patterns over the last 25 
years, water deliveries in the more recent years are considered to be the best measure of 
projected conditions.  Further, in terms of absorptive capability, it is appropriate to give more 
weight to years where the available surface water supply was not the most significant 
limiting factor.  Accordingly, inspection of records of historical deliveries yielded the 
following annual absorptive capabilities for irrigation in the Region, which are considered 
representative of future conditions for purposes of this planning effort. 
 
 

Table 5-2 
   

Annual Absorptive Capabilities 
for Irrigation in the Region 

   
Cawelo 75,000 af
Delano-Earlimart 135,000  
Kern-Tulare & Rag Gulch 45,000  
North Kern 140,000  
Semitropic 310,000  
Shafter-Wasco 70,000  
Southern San Joaquin 125,000  

 900,000 af
 
These annual amounts have been delivered on an irrigation demand schedule throughout the 
year.  Based on monthly delivery records for recent years, a typical monthly pattern was 
developed for each district within the Region. These patterns are illustrated on Figure 5-6. 
The most notable difference occurs early in the year and is related to the pre-irrigation of 
cotton.  In particular, those districts with measurable cotton acreage show a relatively greater 
delivery early in the year. 
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5.3.2 Municipal and Industrial 

Recall (from Section 5.2.2) that the observed population growth rate for the Region was 
about 5 percent annually since 1990.  Assuming that this rate continues, the population of the 
Region could double in the next 15 years.  Similarly, gross water use can be expected to 
double, from the current estimate of 40,000 acre-feet to 80,000 acre-feet, absent additional 
conservation measures.  The monthly pattern of M&I use is illustrated on Figure 5-7 along 
with the average monthly delivery pattern for agriculture for the Region. While the patterns 
are generally similar in shape, the overall peak use is relatively less for M&I than for 
irrigated agriculture. 
 
5.3.3 Environmental and Recreational 

Recall that environmental and recreational water uses include the Kern National Wildlife 
Refuge and duck clubs. 
 
Kern National Wildlife Refuge  -  While surface water deliveries to the Refuge have averaged 
about 11,000 acre-feet per year over the last 25 years, annual deliveries have been building 
up since the mid 1990s, when the Refuge received an allocation of federal water under 
CVPIA.  Accordingly, the more recent deliveries are considered to be more reflective of 
future conditions, i.e., on the order of 20,000 to 25,000 acre-feet per year.  However, unlike 
irrigated agriculture in the Region, to the extent that surface water supplies are short, it is not 
likely, at least under present conditions, that the shortage would be made up by pumped 
groundwater.  Accordingly, there is not the same relationship between surface water 
deliveries and groundwater levels that exists with irrigated agriculture. 
 
Duck Clubs  -  As noted in Section 5.3.3, there have not been appreciable changes in the 
acreage devoted to duck ponds for many years.  Accordingly, it is not unreasonable to 
assume that about this same acreage would continue to be used for this purpose for the 
foreseeable future. 
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5.3.4 Applied Water 

Based on information presented hereinabove, it is estimated that the long-term average 
annual applied water demand for the Region is on the order of 1.3 million acre-feet. This 
includes consideration of agricultural (at 3.5 acre-feet per acre), municipal and industrial, and 
environmental uses. 

 
5.3.5 Groundwater Replenishment 

Recall from the discussion of historical conditions, this discussion is limited to direct 
groundwater replenishment through spreading.  To the extent that surface water supplies 
available to the Region become less reliable in the future, which is the conclusion which is 
reached in Section 4.2, there will be an increased demand for local regulation through direct 
recharge to groundwater storage.  As noted in Section 5.2.4, Cawelo only recently completed 
construction of more than 500 acres of ponds; however, these ponds do not have an 
operational history.  In the absence of an operational history, it is not unreasonable to think 
that Cawelo’s spreading ponds will perform in a manner similar to those located in North 
Kern, inasmuch as they are proximate to two of North Kern’s spreading works sites.  On this 
basis, it is estimated that the spreading ponds in Cawelo have added between 7,000 and 8,000 
acre-feet per month of spreading capacity in the Region.  Collectively, North Kern and 
Cawelo provide the capability to spread on the order of 32,000 to 33,000 acre-feet per month.  
 
In addition, Semitropic is constructing its first spreading ponds; however, owing to different 
subsurface conditions, the long-term spreading capacity remains speculative.  However, as 
experience is gained with these yet-to-be completed ponds, they will further increase the 
Region’s absorptive capability with respect to direct recharge.    
 
Finally, recall that water has been recharged and stored on the Kern Fan, located to the south 
of the Poso Creek RMA, from time to time.  In particular, this has involved two of the fan’s 
direct recharge projects; the Kern Water Bank, and the Pioneer Project.  Semitropic is a 
participant in the Kern Water Bank and both Semitropic and Cawelo are participants in the 
Pioneer Project. 
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6 Planning Objectives, Regional Priorities, and 
Integration of Water Management Strategies 

A range of water management strategies were considered while developing the Poso Creek 
IRWMP Region’s priorities. These strategies were evaluated to meet the planning objectives 
identified in Chapter 1 of this IRWMP and shown in Table 6-1 of this Chapter. The water 
management strategies that formed the Region’s priorities considered the “resource 
management strategies” presented in the California Water Plan Update 2005 (California 
Water Plan) and the strategies as outlined in the State’s IRWMP Proposition 50 Grant 
Program Guidelines. A strategy, as defined in the California Water Plan, is “a project, 
program, or policy that helps California’s local agencies and governments manage their 
water and related resources.” 
 

6.1 Poso Creek IRWMP Planning Objectives and Regional 
Priorities 

6.1.1 Planning Objectives 

Seven planning objectives have been identified by the Poso Creek IRWMP RMG, which are 
presented in Table 6-1.  These planning objectives were developed to provide a framework 
for formulating the Region’s priorities and selecting strategies and proposed projects to meet 
the Region’s priorities.  These planning objectives were also developed in recognition that 
improved water resources management will benefit inhabitants throughout the Region as well 
as water purveyors in other parts of California.  
 
Planning objectives 1 through 5 were selected by the RMG based on a consensus reached 
during a pre-application meeting held on April 20, 2005.  Subsequently, during the kick-off 
meeting for the Poso Creek IRWMP held on January 5, 2006, the RMG added planning 
objective 6, and, based on stakeholder input during the monthly meetings held in 2006, 
planning objective 7 was added. 
 

 
 



No. General Description

1 Water Supply Reliability Maintain and Improve Water Supply Reliability

2 Groundwater Levels Maintain groundwater levels at economically viable pumping 
lifts

3 Groundwater Quality Protect quality of groundwater and enhance where practical

4 Water Supply Costs
Maintain water supply costs at a level commensurate with 

the continued viability of the agricultural economy which has 
developed in the Poso Creek IRWMP Region

5 Monitoring Enhance monitoring activities to meet groundwater levels 
and water quality goals

6 Environmental Resources Maintain and/or enhance environmental resources within 
and outside of the Poso Creek IRWMP Region

7 Flood Control Enhance flood control in the Poso Creek IRWMP Region

Poso Creek IRWMP
Planning Objectives

Table 6-1 Planning Objectives 

*Pursuant to CWC Sections 79562.5 and 79564, these water management strategies must be considered to meet the minimum 
IRWMP Standards
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Planning objectives 1 through 7 are described below: 
 
Water Supply Reliability  -   Two of the more significant problems facing the Region are 
surface water supply reliability and maintaining groundwater levels.  The intent of this 
objective is to meet annual-average and critical-period regional demands, minimize localized 
shortages, improve system flexibility, and identify water supply reliability improvements 
through conjunctive use measures at the regional and local level.  The intent of this IRWMP 
is to help ensure that an adequate water supply is maintained and improved to meet current 
and future regional and local water needs. 
   
Groundwater Levels  -     The intent of this IRWMP is to help insure that groundwater 
levels will be maintained or enhanced with economically viable pumping lifts through 
increased conjunctive use operations.   
 
Groundwater Quality  -   Groundwater quality in the Region is currently very good; thus, 
this objective is focused on protecting the existing quality of groundwater and enhancing 
water quality where practical.  As conjunctive use, water banking, and exchange activities 
continue to increase, the need to coordinate activities with the federal, state, and local water 
management agencies will also increase.  These activities will continue to require water 
quality management and may require treatment when stored groundwater is returned to the 
California Aqueduct.  In this regard, institutional agreements are needed for delivering non-
SWP water into the California Aqueduct and non-CVP water into the Friant-Kern Canal. 
 
Water Supply Costs  -   The focus of this objective is to maintain water supply costs at a 
level commensurate with the continued viability of the agricultural economy which has 
developed in the Poso Creek IRWMP Region.  Since the Region produces crops for both 
local and world markets, to maintain its competitive role in the market place, the water 
supply must remain economical. 
 
Monitoring  -   Groundwater monitoring is a vital objective for the Region to ensure the 
proper management and protection of its resource.  The focus of this objective is to enhance 
on-going monitoring of groundwater levels and water quality as needed as part of the 
implementation of projects. 
 
Environmental Resources  -  Maintaining and enhancing environmental resources within 
and outside the Region is the focus of this objective.  Included is the protection and 
enhancement of a number of wetlands within the Poso Creek IRWMP Region that provides a 
sacred ecosystem for foul, flora and wildlife.  Also, acknowledged is the connection of the 
Poso Creek IRWMP Region’s imported water supplies to the environmental issues of the 
Delta and the San Joaquin River Restoration (SJR Restoration).  In regards to the SJR 
Restoration, members of the Poso Creek IRWMP that receive water supply deliveries from 
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the Friant-Kern Canal will be contributing a portion of their historical surface supplies to 
meet the SJR Restoration Settlement needs. 
 
Flood Management  -   This objective is focused on enhancing flood control to provide 
flood protection for the health and safety of the Region’s population, while minimizing flood 
damage losses and seeking balanced management solutions with respect to cost and 
monetary/non-monetary benefits. 
 
6.1.2 State of California Priorities 

The following Statewide Priorities used in scoring Round 1 of the Proposition 50 
implementation grant process are listed below.  These were considered by the Poso Creek 
IRWMP RMG when evaluating strategies to meet the Region’s priorities. 
 

 Reduce conflict between water users or resolve water rights disputes, including 
interregional water rights issues 

 Implementation of TMDLs that are established or under development 
 Implementation of Regional Water Quality Control Board (RWQCB) Watershed 

Management Initiative Chapters, plans, and policies 
 Implementation of the SWRCB’s Non-Point Source (NPS) Pollution Plan 
 Assist in meeting Delta Water Quality Objectives 
 Implementation of recommendations of the floodplain management task force, 

desalination task force, recycling task force, or State species recovery plan 
 Address environmental justice concerns 
 Assist in achieving one or more goals of the CALFED Bay-Delta Program 

 
As indicated in Table 6-2, the Poso Creek IRWMP planning objectives are interrelated with 
the State of California Priorities.  All of the planning objectives relate to the statewide 
priority to reduce conflict between water users or resolve water rights disputes, including 
interregional water rights issues.  Although it may appear the remaining State of California 
Priorities are not as directly connected to the Poso Creek IRWMP Region, several of the 
State of California Priorities, including TMDLs, RWQCB Watershed actions, 
Implementation of SWRCB’s Non-Point Source Pollution Plan, and assisting in meeting the 
Delta Water Quality Objectives, have had an affect on the water supply reliability of the Poso 
Creek IRWMP Region by reducing the quantity and changing the timing of water available 
to be imported to the Poso Creek IRWMP Region.  Therefore, the Poso Creek IRWMP 
planning objectives were developed based, in part, as a response to how the State of 
California Priorities have and will continue to influence the water supplies that originate 
outside of the Poso Creek IRWMP Region.  Water management strategies considered to meet 
the planning objectives of this IRWMP are intended to reduce potential conflicts between 
water users within the Region that may arise if no measures are taken to restore historical 
quantities of imported water to this Region, and thus, maintain the water balance in the 
Region.  The common groundwater basin of the Poso Creek IRWMP Region is also used as a 
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water source for several small economically disadvantaged communities that fit into the 
Environmental Justice concerns (EJ concerns).  In addition, the planning objective to increase 
the Region’s water supply reliability through conjunctive use measures also relates to the 
CALFED objectives. 

 
6.1.3  Regional Priorities 

As part of the process in developing the Regional Priorities, shown in Table 6-3, the RMG, 
with input from the stakeholders, considered all of the Water Management Strategies listed in 
Table A-1 of the DWR’s IRWMP Grant Program Guidelines and the Resource Management 
Strategies found in the California Water Plan Update 2005.  The State’s IRWMP Guidelines 
(Table A-1 of the IRWMP Grant Program Guidelines) includes 20 water management 
strategies to be considered for implementation as part of an IRWM Plan. With consideration 
of the regional objectives as well as input from the participating stakeholders, the Poso Creek 
RMG identified strategies that were applicable to the Poso Creek IRWMP Region. Of the 20 
water management strategies listed in Table A-1, desalination was the only strategy 
considered not-applicable. The other 19 strategies were recognized as applicable since they 
were considered on-going practices in the Poso Creek IRWMP Region. Recognizing the 
predominately agricultural land use and limited environmental enhancement opportunities of 
the Region, the RMG prioritized the strategies into two groups; those that were highest 
priority for implementation in the Region and those that were applicable to the Region and 
would be considered for project integration to meet the needs of the Region. Overall, five 
strategies fall into the first group, mainly strategies considered highest priority for 
implementation based on their consistency with the regional objectives. The remaining 
strategies fall into the second group, mainly strategies that were considered for project 
integration.  
 
The primary objective of the IRWMP is to increase the water reliability.  This is 
accomplished primarily through increased conjunctive use, making better use of surplus 
water in wet years.  This objective is the major goal of the California Water Plan Update 
2005. 
 
The California Water Plan Update 2005 identified 25 resource management strategies- see 
Volume 2 of that report, many of which are applicable to the Poso Creek IRWMP. It is the 
intent of the participants for this IRWMP that the planning process identified in this IRWMP 
be dynamic and continues to include updates to region-wide policy as it evolves. The 
California Water Plan policies, recommendations, and priorities are intended to inform the 
Poso Creek RMG and other water resources agencies, of regional needs to support these 
agencies’ planning (including Bulletin 160 updates), prioritization, and funding 
recommendations and support.   
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1 Groundwater Management  *
2 Water Supply Reliability  *

3 Conjunctive Management of Surface Water and Groundwater

4 Water Transfer/Exchanges
5 Water Quality Protection and Improvement  *

6 Ecosystem Restoration  *
7 Environmental and Habitat Protection and Improvement  *
8 Flood Management  *

9 Imported Water

10 Land Use Planning

11 NPS Pollution Control
12 Recreation and Public Access  *
13 Storm Water Capture and Management  *

14 Surface Storage

15 Water and Wastewater Management
16 Water Conservation  *

17 Water Recycling

18 Watershed Planning
19 Wetlands Enhancement and Creation  *

20 Desalination

Table 6-3 Proposition 50 Strategies Considered

*  Pursuant to CWC Sections 79562.5 and 79564, these water management strategies must be considered to meet the minimum IRWMP Standards

Water Management Strategies Applicable to the Poso Creek IRWMP Region

Water Management Strategies Not Applicable to the Poso Creek IRWMP Region

Highest Priority for Project Implementation

Considered for Project Integration
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6.2 Water Management Strategies 

6.2.1 Development of Projects to Support Water Management Strategies 

The process of developing projects to support the water management strategies for the Poso 
Creek IRWMP Region evolved in the course of discussions held at the monthly meetings of 
the RMG where each district’s assets, issues, and needs were presented (See Ch. 3 for  a 
description of each district’s assets, issues and needs).  These discussions identified the 
proposed projects the RMG considered for implementation.  Because the proposed projects 
consists of a combination of structural and non-structural measures that can meet multiple 
strategies and objectives, the evaluation and ranking of individual projects was not a simple 
task for the RMG.  In formulating the Poso Creek IRWMP, the RMG proceeded with first 
identifying the proposed projects and then discussing the relationship between the water 
management strategies and the planning objectives that are a priority to the Region (See 
Table 6-4).  Much collaborative operational knowledge of the Region was exchanged at the 
monthly meetings.  As a result, a planning process for project screening, as shown in Figure 
6-1 was formulated and conducted as part of this IRWMP to identify acceptable proposed 
projects that support the water management strategies and the planning objectives that are 
important to the Poso Creek IRWMP Region. It is recognized by members of the RMG that a 
more detailed evaluation of the water supply benefits of the individual projects to the Region 
and a feasibility analysis concerning structural measures may be needed prior to 
implementation, and as part of grant proposals. 
 
The steps used in formulating the proposed projects in support of the water management 
strategies for the Poso Creek IRWMP Region included: 
 

 Compiling comprehensive list of water management strategies, projects and programs 
that were viewed by the member agencies as contributing to the overall water 
management and efficiency of the Poso Creek IRWMP Region; 

 Evaluating the list of strategies to ensure it considered all strategies required by 
Proposition 50, Chapter 8, Integrated Regional Water Management Grant Program 
Guidelines, dated November, 2004; 

 Highlighting water management strategies and projects that provide an opportunity to 
share resources, offer efficiencies, and provide synergy and/or multiple benefits 
across functional areas and between agencies; 

 Prioritizing water management strategies that best support the Poso Creek IRWMP 
goals and planning objectives;  

 Categorizing projects (structural and non-structural projects) as functional groups in 
support of the priority strategies; 

 Assigning each project’s readiness for implementation (based on the Pre-Screening 
criteria set by the RMG) as a Tier 1, Tier 2, or Deferred Project; 
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 Formulating project “bundles” consisting of non-structural and structural project 
components that were consistent with highest priority strategies; 

 Formulating the implementation plan.  
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Planning Process for Project Screening 
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No. General Description

1 Water Supply Reliability Maintain and Improve Water Supply Reliability

2 Groundwater Levels Maintain groundwater levels at economically 
viable pumping lifts

3 Groundwater Quality Protect quality of groundwater and enhance 
where practical

4 Water Supply Costs

Maintain water supply costs at a level 
commensurate with the continued viability of the 
agricultural economy which has developed in the 

Poso Creek IRWMP Region

5 Monitoring Enhance monitoring activities to meet 
groundwater levels and water quality goals

6 Environmental Resources
Maintain and/or enhance environmental 

resources within and outside of the Poso Creek 
IRWMP Region

7 Flood Control Enhance flood control in the Poso Creek IRWMP 
Region

*Pursuant to CWC Sections 79562.5 and 79564, these water management strategies must be considered to meet the minimum IRWMP Standards.  **Desalination was considered not applicable to the Poso Creek IRWMP.

Poso Creek IRWMP
Planning Objectives

Considered for Project IntegrationHighest Priority for Project Implementation

Table 6-4 Planning Objectives Compared with Water Management Strategies
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6.2.2 Overview of Proposed Projects and Programs to Address Water 
Management Strategies 

This section describes the projects and programs that were identified by the Poso Creek 
IRWMP RMG as a priority for project implementation. The Region’s planning objectives 
and the five water management strategies that were selected as the highest priority group 
were the focal points in formulating the project components for implementation of the Poso 
Creek IRWMP.  A total of 31 projects (see Table 6-5) were identified by members of the 
Poso Creek IRWMP RMG and evaluated at a conceptual level of detail.  The proposed 
projects, described in Appendix D -Project Summary Descriptions, were evaluated first as 
discrete components and then second from the viewpoint of an integrated water resource 
management plan approach for the Poso Creek IRWMP Region. The projects and programs 
are presented according to the following categories: 
 

 Expand In-Lieu Service Area (Structural Measure); 
 Expand Direct Recharge (Structural Measure); 
 Modify Conveyance Systems (Structural Measure); 
 Non-Structural Measures; 
 Enhance Environmental Resources;  
 Enhance Flood Control; and 
 Assist Economically Disadvantaged Communities. 

 
A general schematic showing the general location of the project components is shown in 
Figure 6-2.   
 
A summary of the proposed projects and how they meet the California Statewide Priorities 
and the Poso Creek IRWMP planning objectives is included in Table 6-6 and Table 6-7, 
respectively. Additionally, a summary of the proposed projects and how they meet the 
Proposition 50 Water Management Strategies and the Resource Management Strategies 
found in the California Water Plan Update 2005 is included in Table 6-8 and Table 6-9, 
respectively.  Presented in Chapter 8 are the quantitative objectives which helped link the 
highest priority strategies to the water supply and demand assessment and the evaluation of 
water supply operations for the Region.  A description of plan formulation, Regional benefits 
and plan performance is also discussed in Chapter 8. An implementation plan and schedule is 
included in Chapter 8 of this IRWMP.   
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Table 6-5 Proposed Project Components Considered for Integration 
into the Poso Creek IRWMP

Structural Projects to Increase Water Supply Reliability

Expand In-Lieu Service Areas

1 Connect Friant-Kern Canal Turnout to Cawelo's North System

2 Ninth Avenue Pipeline

3a Stored Water Recovery Unit (SWRU) In-Lieu Service Areas

3b Expand P-1030 In-Lieu Service Area

3c P-565 New In-Lieu Service Area

Expand Direct Recharge 

4 G-W Banking North of DEID with Pixley ID

5 G-W Banking Conveyance Improvements to North Kern Recharge and Recovery Facilities

6 Pond Poso Spreading Grounds

7 Rag Gulch G-W Banking Project

8 White River G-W Banking for DEID

9 White River G-W Banking in Rag Gulch

10 Calloway Canal Improvements

11 Calloway Canal to Cross Valley Canal Interconnection

12 Calloway Canal to Lerdo Interconnection

13 Multi-District Conveyance Facility

14 North Inter-connection between North Kern/Shafter-Wasco

15 Pilot Arsenic Treatment Plant

16 Reverse Flow in the Friant-Kern Canal

17 Shafter-Wasco/Semitropic Interconnection on Kimberlina Road

18 Shafter-Wasco/Semitropic Interconnection on Madera Avenue

19 South Inter-connection between North Kern/Shafter-Wasco

Non-Structural Projects

20 Energy Usage

21 Joint Powers Authority

22 Institutional Agreements and Governance for IRWMP Implementation

23 G-W Banking for Parties Outside of Poso Creek IRWMP Region

24 Optimize the Region's Pumping Lifts

25 Enhance Groundwater Monitoring and/or Modeling

Enhance Environmental Resources

26 Wildlife Improvement Projects in IRWMP Region

27 Environmental Water Management in Support of Wildlife Settlements Outside of IRWMP Region

Enhance Flood Control

28 Enhance Flood Control in the IRWMP Region with a Pipeline Connecting Friant-Kern Canal to Future Flood Structure on 
Poso Creek

Assist Economically Disadvantaged Communities

29 Enhance Water Supply and Treatment Facilities
(The initial list of project components was 31;several concepts were added during the Plan formulation, as noted in Ch. 8)

Modify Conveyance Systems to enhance exchanges and delivery of supplies to in-lieu and direct absorptive capacity
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Maintain and Improve Water 
Supply Reliability

Maintain groundwater levels at 
economically viable pumping lifts

Protect quality of groundwater 
and enhance where practical

Maintain water supply costs at a 
level commensurate with the 

continued viability of the 
agricultural economy which has 

developed in the Poso Creek 
IRWMP Region

Enhance monitoring activities to 
meet groundwater levels and 

water quality goals

Maintain and/or enhance 
environmental resources within 
and outside of the Poso Creek 

IRWMP Region

Enhance flood control in the 
Poso Creek IRWMP Region
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Groundwater Management  *

Water Supply Reliability  *

Conjunctive Management of 
Surface Water and Groundwater

Water Transfer/Exchanges

Water Quality Protection and 
Improvement  *

Ecosystem Restoration  *

Environmental and Habitat 
Protection and Improvement  *

Flood Management  *

Imported Water

Land Use Planning

NPS Pollution Control

Recreation and Public Access  *

Storm Water Capture and 
Management  *

Surface Storage

Water and Wastewater 
Management

Water Conservation  *

Water Recycling

Watershed Planning

Wetlands Enhancement and 
Creation  *
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6.3 Overview of Water Management Strategies and Challenges 
This section summarizes existing and on-going activities that relate to the water management 
strategies considered for the Poso Creek IRWMP Region.  A variety of water management 
strategies were considered to address the regional planning objectives of the Poso Creek 
IRWMP.  This discussion is intended to inform the Poso Creek member agencies, and other 
water resource agencies, of on-going regional measures that are being supported by these 
agencies and helped focus the planning, prioritization, and funding recommendations leading 
into the implementation phase of this integrated regional planning effort. 
 
Some water management strategies, such as “groundwater management” and “conjunctive 
use” have been combined into one discussion because of their similarity with respect to this 
IRWMP. Others, such as “water supply reliability” are included in this IRWMP as an 
objective rather than a “strategy” because many of the strategies discussed below support 
improving water supply reliability. Lastly, some strategies, such as “water conservation” are 
incorporated into strategies relevant to existing efforts in the Region. In this case, the term 
“system improvement” is used to reinforce potential water district facility or operational 
improvements that could be implemented to improve overall water management flexibility. 
 
In support of these various strategies, a number of water management structural and non-
structural projects are proposed for implementation for this Poso Creek IRWMP Region that 
are expected to enhance the management of the Region’s surface water and groundwater 
resources. These plans, investigations, or projects generally span several water management 
strategies and, in many cases, represented an initial stage of exploration and coordination that 
the RMG considered when formulating the plan.  
 
6.3.1 Groundwater Management  

Importance and Challenges 
 
Groundwater is a valuable local water resource.  Its resistance to varying hydrologic 
conditions, in comparison to surface water, provides supply reliability benefits, particularly 
in dry years.  In addition, effective groundwater management can provide water quality 
benefits by allowing the flexibility to preserve the highest quality supplies for the highest 
beneficial use. 
 
Challenges and/or needs are -  (1)   inventory and maintain a working knowledge base on 
groundwater resources and identify critical information gaps; (2) continue to contribute to the 
data gathering and investigations to build a credible body of knowledge about the Region’s 
groundwater resources; (3)  support the preparation and distribution of factual information to 
ensure that the public has an opportunity to become better informed about the importance of 
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their groundwater resource; and ( 4) identify policy issues that need to be considered by or 
recommended to the respective member agencies. 
 
Existing Planning Efforts  
 
A central part of the IRWMP is to preserve the Region’s groundwater resources for the long-
term viability of the Region’s economic prosperity and environmental well-being. All of the 
RMG members have adopted or are in the process of adopting groundwater management 
plans in accordance with SB 1672 and SB1938.  As such, the plan includes components of 
AB 3030 and SB 1938 (California Water Code Section 10540 et seq.).   
 
This IRWMP intends to build on the existing monitoring network in the Poso Creek IRWMP 
Region.  Groundwater monitoring is an integral part of this program for the Region to ensure 
the proper management and protection of the resource.   The following objectives in the 
context of  groundwater monitoring are currently being practiced  -  (1)  promotion of joint 
development and operation of facilities for the benefit of the Region;  (2)  encouraging 
cooperation among the member agencies by providing a common data pool for analysis and 
decision-making; and (3) monitor and assess data collection, storage, and analysis 
capabilities. 
 
6.3.2 Water Supply Reliability 

Importance and Challenges 
 
Strategies that contribute to improved water supply reliability, a stated goal of the CALFED 
Bay-Delta Program, the Integrated Regional Water Management grant program, and this 
IRWMP for Poso Creek, are an important consideration given the various challenges faced 
by the member agencies of the Poso Creek IRWMP Region, such as the following: 
 

 Reductions and changes to baseline supplies - A variety of external constraints will 
reduce and change the timing of existing supplies currently used in the Poso Creek 
IRWMP Region.  These include, but are not limited to, regulatory constraints on 
Delta exports, reductions in local surface water to recharge the groundwater aquifer, 
and timing of water delivering from the Friant-Kern Canal due to meeting the needs 
of the San Joaquin River Settlement. 

 
 Increasing demands - The Poso Creek IRWMP Region is experiencing some 

increase in its municipal water demands but communities throughout California 
continue to offset some of this gain in per capita water use through conservation 
programs. 

 
 Hydrologic vulnerability - The reliability of Poso Creek IRWMP Region water 

supplies vary significantly with hydrologic conditions.  Some sources of supply to the 
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Poso Creek IRWMP Region are severely limited in dry years, leaving the Region 
vulnerable to future drought periods. 

 
 Infrastructure Constraints - Water infrastructure in the Poso Creek IRMWP Region 

limits the ability of member agencies to exchange water when it is available in order 
to increase overall water supply. 

 
Existing Planning Efforts  
 
Poso Creek IRWMP member agencies are evaluating innovative ways of ensuring safe, 
reliable supplies to meet today’s needs as well as the long-term future needs.  The intent of 
the water supply reliability objective is to meet annual-average and critical-period regional 
demands, minimize localized shortages, improve system flexibility, and identify operational 
modifications that can help maintain water supplies in the Region at the current level.  This 
IRWMP is intended to help ensure that an adequate water supply is maintained and improved 
to meet current and future local and regional water needs.   
 
6.3.3 Conjunctive Use Management of Surface Water and Groundwater 

Importance and Challenges 
 
Conjunctive use management is the coordinated operation of surface water storage and use, 
groundwater storage and use, and conveyance facilities to meet water management 
objectives. Although surface water and groundwater are sometimes considered to be separate 
resources, they are connected by the hydrologic cycle. Conjunctive use management allows 
surface water and groundwater to be managed in an efficient manner by taking advantage of 
the ability of surface storage to capture and temporarily store storm water and the ability of 
aquifers to serve as long-term storage. 
 
Needs for additional Region-wide conjunctive use practices in the Poso Creek IRWMP 
Region include -  (1) enhance Region-wide importation of water into the area over the long-
term to maintain water levels and mitigate times of shortage; (2) maintain Region-wide 
grower costs at a level commensurate with the agricultural economy;  (3) provide Region-
wide reliable and flexible service to water users; (4) protect Region-wide water quality; (5) 
develop a non-project water supply; and (6) alleviate constraints in existing water delivery 
systems. 
 
Existing Planning Efforts 
 
All member agencies of the Poso Creek IRWMP Region are currently implementing 
conjunctive use projects and programs.  These include the following: 
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 Semitropic has a conjunctive use plan that has clearly arrested the long-term decline 
in groundwater levels in its service area; 

 Semitropic has stored about one million acre-feet of water in the groundwater basin 
for its banking partners; 

 Shafter-Wasco Irrigation District has a conjunctive use plan to monitor groundwater 
levels, monitor water quality and use surface water for in-lieu groundwater pumping; 

 North Kern Water Storage District has a groundwater management plan to maximize 
the utility of its groundwater resource through conjunctive use; 

 Kern-Tulare and Rag Gulch have implemented a groundwater management plan to 
arrest the decline of groundwater levels by providing a supplemental surface water 
supply to reduce groundwater pumping; 

 Cawelo Water District has implemented an in-lieu Water Banking Program and added 
a direct recharge facility; and 

 Delano-Earlimart Irrigation District has initiated a conjunctive use water exchange 
program that allows use of neighboring districts groundwater banking facilities. 

 
6.3.4 Water Transfers/Exchanges 

Importance and Challenges 
 
A water transfer is defined in the Water Code as a temporary or long-term change in the 
point of diversion, place of use, or purpose of use due to a transfer or exchange of water or 
water rights. Many transfers, such as those among contractors of the State Water Project or 
Central Valley Project, do not fit this definition. A more general definition is that water 
transfers are a voluntary change in the way water is usually distributed among water users in 
response to water scarcity. Transfers can be from one party with extra water in one year to 
another who is water-short that year. 
 
Existing Planning Efforts and Challenges 
 
Numerous water transfers and exchange agreements are in-place in the Poso Creek IRWMP 
Region that have been developed to facilitate water deliveries and to optimize the 
management of water resources.   
 
The RMG will continue to form exchange agreements between member districts as part of 
the conjunctive use management of supplies.  Some of these transfers and agreements 
involve entities who are member agencies of the Poso Creek IRWMP RMG with entities 
outside the RMG.  For example, in order to address declining water levels and potential 
water quality issues with its groundwater basin, Arvin-Edison entered into agreements to 
exchange water.    
 
In 1974, Arvin-Edison entered into agreements with northerly entities in Fresno, Tulare and 
Kern Counties, providing for an exchange of a portion of the Arvin-Edison’s supply from the 
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federal Friant-Kern Canal for a supply of CVP water pumped from the Delta through the 
California Aqueduct and then through the Cross Valley Canal to a point of delivery at Arvin-
Edison’s Intake Canal.  These ten entities each executed separate contracts for CVP water 
with the United States and participation agreements with several other public entities to 
provide for the funding and construction of the Cross Valley Canal.  A separate wheeling 
agreement was executed between the California Department of Water Resources (DWR) and 
the U.S. Bureau of Reclamation (USBR) for use of the California Aqueduct.  In all, 33 
separate agreements were required to effect the change.    
 
The contractual relationship between the 14 entities involved in the exchange is shown in 
Figure 6-3.  Implementation of strategies under the Poso Creek IRWMP may require 
additional water exchange agreements among not only member agencies but also other local, 
state and federal agencies. 
 
A proposed water exchange with Semitropic for 2007 was noted in the meeting minutes of 
the regular Board of Directors meeting of the Wheeler Ridge-Maricopa Water Storage 
District dated February 14, 2007. The meeting minutes noted that if Semitropic has access to 
Central Valley Project water via exchange with CVP contractors, and the quantity available 
is more than it can use in-District, it would likely bank the water on the Kern Water Bank.  
However, other Water Bank participants including the District are water short, and could take 
the water through the Kern Water Bank Canal into the California Aqueduct and thence for in-
District deliveries.  Semitropic is willing to deliver this water in this fashion in-lieu of direct 
recharge on the Water Bank, and accept banked water from the District in-lieu of banked 
water recovery for the District planned for later in the year.  On a share the savings approach, 
the District would then pay to Semitropic (a) ½ the avoided pumping recovery charge (1/2 of 
$60 per acre-foot, or $30 per acre-foot), and (b) one acre-foot from the District’s bank 
account for every acre-foot delivered.  Bureau of Reclamation staff have indicated support 
for this idea due to this similarity to operational exchanges made in San Luis Reservoir. 
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6.3.5 Water Quality Protection and Improvement  

Importance and Challenges 
 
Protecting water quality of both surface and groundwater, are important elements of the Poso 
Creek IRWMP Region’s overall water management approach.  Water quality must be 
protected throughout all stages of its use cycle.  First, water protection must start at the 
source, whether that is a remote watershed of the Kern River drainage or a smaller watershed 
such as Poso Creek or a groundwater basin.  Protecting and restoring the ecosystems of 
receiving water will also enhance water quality since water quality is not only a function of 
the pollutants in the water body, but also of the ability of that water body to sustain aquatic 
life across the food web. 
 
Existing Planning Efforts 
 
As one of Poso Creek IRWMP regional objectives, water quality protection and 
improvement is essential to the success of the IRWMP’s overall vision.  Member agencies of 
the Poso Creek IRWMP are currently implementing a variety of programs to achieve this 
goal.   
 
A couple of significant efforts are underway in the Region to identify and address water 
quality issues, they include: 
 

 Agricultural return flows - Agricultural return flow from irrigation is minimized in 
the Poso Creek IRWMP Region due to irrigation system improvements including 
conversion to drip systems that promote agricultural water conservation. Most of the 
Poso Creek IRWMP Region does not return flows to streams and rivers and, 
therefore, have little affect on surface water quality; 

  
 Groundwater monitoring - Groundwater monitoring and assessment is being 

performed by the members of the Poso Creek IRWMP who are also members of the 
Semitropic Monitoring Committee.  As part of this plan’s implementation, projects 
that have a water quality component will consider one similar to Semitropic’s; and 

 
 Aqueduct Pump-In Proposal - Semitropic Water Storage District has a component 

of the Kern County Water Agency aqueduct pump-in proposal to evaluate water 
quality pump-in criteria for returning stored water to the California Aqueduct. 
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7 Water Supply Operations Studies 

 

The fundamental questions which are addressed in this section are … 
 

• How much of the surface water supplies which are projected to be 
available in the future can be “absorbed” under present conditions? 

 
• How much of the surface water supplies which are projected to be 

available in the future cannot be “absorbed” under present conditions? 

7.1 Present Conditions 
For purposes of this report, present conditions refer to the absorptive capability under the 
current physical and institutional setting.  In this section, the surface water supplies which are 
projected to be available to the Region in the future (reference Section 4.3) are compared 
with the absorptive capacity under present conditions in order to answer the above-stated 
questions.   
 
7.1.1 Approach 

The hydrologic period extending from 1922 through 1994 was used as the period over which 
projected surface water supplies were evaluated against the absorptive capacity.  Ultimately, 
the amount of surface water that can be absorbed (i.e., diverted and used) within a given 
district is a function of the available supply, conveyance capacity from the source of supply 
to the district, and internal absorptive capacity.  The evaluation was conducted on a district-
by-district basis, considered only the contract supplies available to that district, and followed 
these generalized steps:. 

(1)  On a monthly basis, consider the extent to which unregulated supplies available 
to a given district satisfy the irrigation absorptive capability of that district.  

(2)   On a monthly basis, consider the extent to which any remaining unregulated 
supplies can satisfy spreading absorptive capability (if any).  

(3)   On an annual basis, consider the extent to which regulated supplies available to a 
given district satisfy the remaining irrigation absorptive capability.  

As a result of applying these tests, any remaining irrigation absorptive capacity, spreading 
absorptive capacity, regulated supplies, and unregulated supplies were quantified for each 
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district.  In other words, absent other arrangements, these results reflect the best a given 
district could do with its own supplies and absorptive capacity. 

7.1.2 Available Supplies 

The surface water supplies projected to be available in the future were addressed in Section 
4.3.  Recall that these data reflect the availability at the source of supply and do not reflect 
conveyance constraints from the source of supply to a given district.  Further, while the 
regulated supplies are district specific, the unregulated supplies are not.  In particular, 
assumptions must be made with respect to how much of the system-wide unregulated 
supplies can be expected to be available to a given district.  On the SWP, this refers to Article 
21 water, and on the CVP-Friant side, this refers to Other Friant water.  Certain assumptions 
in this regard were made and noted in Sections 4.3.5 and 4.3.7.  These assumptions are 
believed to be conservative, i.e., if anything, the available supplies have been underestimated.  
The extent to which the monthly availability of Article 21 water and Other Friant water 
overlap or not is illustrated on Figure 7-1.   It is noted that the second chart, which is in acre-
feet, reflects the system-wide availability.  Figure 7-2 illustrates the annual frequency of 
availability for each month, for each of these two sources of supply. 
 
7.1.3 Conveyance Capacity 

The two main conveyance features are the California Aqueduct and the Friant-Kern Canal.  
For purposes of this study, conveyance constraints were only considered with respect to the 
unregulated surface supplies.   
 
California Aqueduct  -  The projections of Article 21 water include consideration of pumping 
capacity at the Banks Pumping Plant; accordingly, no further constraints were considered in 
conveying the water south in the California Aqueduct. 
 
Friant-Kern Canal  -  The data respecting Other Friant water reflect the system-wide 
availability of this type of water at Friant Dam, i.e., the data do not reflect any conveyance 
constraints in the Friant-Kern Canal.  Based on the knowledge and experience of the CVP-
Friant contractors in the Poso Creek RMG, it was assumed that there would not be any 
capacity to convey Other Friant water to the Region during the months of May through 
August.  This is a significant assumption inasmuch as the projections suggest that, depending 
on the hydrology of a given year, availability of this type of water can include the months of 
May, June, and July, or about one-third of the average annual availability.  Further, given that 
the recent San Joaquin River settlement has yet to be implemented, the rules which will 
govern the sharing of Friant-Kern Canal capacity to move this water are uncertain at this 
time.  With regard to the remaining months, September through April, it was assumed that 
conveyance capacity would not be a constraint.  Sensitivity to this latter assumption was also 
tested.   
 

 
 7-2 



 

 

  

Average Monthly Distribution of "Other" Friant Water Under Post-Settlement Conditions and 
SWP "Article 21" Water Under "Study 4"

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

M
on

th
ly

 A
m

ou
nt

s 
in

 P
er

ce
nt

 o
f A

nn
ua

l

"Other" Friant Water Under Post-Settlement
Conditions

SWP "Article 21" Water Under "Study 4"

 
 
 

Average Monthly Distribution of "Other" Friant Water Under Post-Settlement Conditions and 
SWP "Article 21" Water Under "Study 4"

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

110,000

120,000

130,000

140,000

150,000

160,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

A
ve

ra
ge

 A
m

ou
nt

s 
fo

r Y
ea

rs
 w

ith
 W

at
er

 (a
cr

e-
fe

et
)

"Other" Friant Water Under Post-Settlement
Conditions

SWP "Article 21" Water Under "Study 4"

Poso Creek Regional Management Group

Poso Creek Integrated Regional Water 
Management Plan 

    June 2007  Figure 7-1

 
   Average Monthly Distribution of “Other” Friant Water Under 

Post-Settlement Conditions SWP “Article 21”                     
Water Under “Study 4” 

 



 

 

  
 
 
 
 
 
 

Frequency of Years with "Other" Friant Water Under Post-Settlement Conditions
or SWP "Article 21" Water Under "Study 4"

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

55%

60%

65%

70%

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Fr
eq

ue
nc

y 
in

 P
er

ce
nt

"Other" Friant Water Under Post-Settlement
Conditions

SWP "Article 21" Water Under "Study 4"

 

Poso Creek Regional Management Group

Poso Creek Integrated Regional Water 
Management Plan 

    June 2007  Fi

Frequency of Years with “Other” Friant Water Under Post-         
Settlement Conditions or SWP “Article 21” Water                 

Under “Study 4” 

 gure 7-2



P O S O  C R E E K  I R W M P  

 
7.1.4 Absorptive Capacity 

There are two components to absorptive capacity; there is an irrigation component and a 
spreading component.  While the irrigation component is common to all districts in the 
Region, the spreading component is not.  In particular, recall that North Kern and Cawelo are 
the only districts with significant spreading capability within the Region.  Both of these 
components were addressed in Section 5.3.  In particular, the spreading absorptive capacity 
for North Kern and Cawelo was taken at 20,000 and 2,500 acre-feet per month, respectively.  
These were reduced from the maximum amounts to be conservative and, in the case of 
Cawelo, to reflect the fact that there is no history of operations upon which to assess unused 
capacity, as there was in the case of North Kern.  The annual irrigation absorptive capacities 
are summarized following in Table 7-1. 

Table 7-1 
    

Annual Absorptive Capabilities 
for Irrigation in the Region 

    
Cawelo  75,000 af 
Delano-Earlimart  135,000  
Kern-Tulare & Rag Gulch  45,000  
North Kern  140,000  
Semitropic  310,000  
Shafter-Wasco  70,000  
Southern San Joaquin  125,000  

 900,000 af 
  

The total absorptive capability for the Region is illustrated on a monthly basis for both 
irrigation and spreading on Figure 7-3. The bottom chart on Figure 7-3 provided an 
illustrative comparison  of the irrigation absorptive capability under present conditions to the 
maximum potential capability, where the maximum assures that conveyance and distribution 
facilities existed to serve every irrigated acre in the Region. 
 
7.1.5 Projected Use of Available Surface Water Supplies 

With regard to imported SWP and CVP-Friant water supplies, the projected average annual 
use within the Poso Creek Region was estimated to be reduced by about 70,000 acre-feet as 
compared to historical deliveries for the 1981-2005 period, with about one-half of the amount 
attributable to each of the two sources.  In addition, it was assumed that the yield of the 
contracts for Kern River water with the City of Bakersfield would be reduced by one-half, or 
about 34,000 acre-feet.  Accordingly, the total reduction in use of these sources of supply 
was estimated at about 105,000 acre-feet, which represents a 14 percent reduction in the total 
surface supplies to the Region. 
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7.1.6 Unused Surface Water Supplies 

After consideration of the available supplies, conveyance capacity, and absorptive capacity 
on a district-by-district basis, a portion of the available surface water supplies remains 
unused from time to time.  The average annual amount that was available but remained 
unused was estimated at about 31,000 acre-feet over the 1922-1994 hydrologic period.  This 
average principally consists of CVP-Friant water; about 8,000 acre-feet of Other Friant water 
that was constrained by conveyance in the Friant-Kern Canal; about 7,000 acre-feet of Other 
Friant water that was beyond the present absorptive capability; and about 14,000 acre-feet of 
Class 1 and Class 2 water that was also beyond the present absorptive capability.  This water 
typically occurs in the wetter years.   
 
7.1.7 Unused Absorptive Capacity 

After considering the available surface water supplies on a district-by-district basis, there is 
unused absorptive capacity from time to time, including both irrigation and spreading.  In 
particular, there is unused capacity at times when there are unused surface water supplies 
within the Region.    
 
7.1.8 Sensitivity 

These results are sensitive to a number of criteria and assumptions.  One of the larger factors 
is the amount of unscheduled state and federal water that will be available to the Region, i.e., 
SWP Article 21 water and CVP-Friant Other water.  First, there is the estimate of the system-
wide availability; then, the estimate of the amount available specifically to districts within the 
Poso Creek RMA.  With regard to the latter, it is believed that the assumptions which are 
reflected in the results reported in Section 7.2 represent the minimum or worst-case bookend.  
In other words, it is believed to be likely that more water will be available to the RMA, 
owing to the inability of others (who have a right to a share of the water) to put the water to 
use when it is available.  While the amount is speculative, the evaluation was repeated under 
the assumption that the amount of CVP-Friant Other water was doubled.  This had little 
effect on the amount of water delivered; however, it increased the undelivered amount from 
about 21,000 acre-feet to 37,000 acre-feet per year.   
 
7.1.9 Summary and Conclusions 

When considered on a district-by-district basis, the surface water supplies available to the 
Poso Creek RMA are not usable in their entirety because of the timing and magnitude of the 
occurrence of water quantities in excess of absorptive capacity.  Most of the unused supply is 
CVP-Friant water; Class 1 and Class 2, as well as Other, which typically occur in the wetter 
years.  Accordingly, from a regional water management perspective, most important is the 
occurrence of unused absorptive capacity within the Region coincident with the occurrence 
of unused surface water supplies available to the Region.  As a generalization, there is 
unused irrigation absorptive capacity in Semitropic and Cawelo at times when there are 
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unused regulated supplies (primarily CVP-Friant Class 1 and Class 2 water).  Also as a 
generalization, there is unused spreading absorptive capacity in North Kern and/or Cawelo at 
times when there are unused unregulated supplies (primarily CVP-Friant Other water).  
Finally, there is not enough undelivered water to offset more than about one-third of the 
indicated reduction in deliveries in the best case.    
 

7.2 Future Conditions 
Similar to the evaluation of present conditions (Section 7.1), the surface water supplies which 
are projected to be available to the Region in the future are again compared with the 
absorptive capacity; however, certain changes are reflected in the institutional and/or 
physical setting.  In particular, there is the potential for increasing the Region’s absorption of 
available surface water supplies through 1) local agreements and institutional approvals 
respecting movement of water between districts within the RMA, 2) conveyance 
improvements to link the source of supply to the location of the unused absorptive capacity, 
and 3) development of new absorptive capacity.  It is noted that the comparison of results 
between present and future conditions was based on the assumed increase in the availability 
of CVP-Friant Other water that was considered in Section 7.1.  In other words, each scenario 
considers how much of the undelivered amount (37,000 acre-feet per year on average) could 
potentially be absorbed within the Region.  
 
7.2.1 Scenario A 

Under this scenario, certain changes to the present institutional setting are considered.  In 
particular, it is assumed that SWP water and CVP water can be delivered anywhere within 
the Region.  This scenario is based on the present physical setting, i.e., no facilities 
improvements are reflected.  It is estimated that an additional 16,000 acre-feet per year on 
average could be used in the Region, which would reduce the undelivered amount to about 
30,000 acre-feet per year on average.  Development of the 16,000 acre-feet is summarized 
below: 
 

2,000 af ……. Class 1 and Class 2 deliveries to North Kern and Cawelo for 
irrigation. 

5,000 af ……. Class 1 and Class 2 deliveries to Semitropic by exchange with 
Cawelo. 

2,000 af ……. Semitropic Article 21 water to North Kern and Cawelo for 
spreading. 

7,000 af ……. Other Friant water to North Kern and Cawelo for spreading. 
 
7.2.2 Scenario B 

Under this scenario, certain conveyance improvements to link the source of supply to the 
location of the unused absorptive capacity are considered, along with the institutional 
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changes contemplated in Scenario A.  In particular, it is assumed that the capacity of North 
Kern’s turnout from the Friant-Kern Canal is increased from 200 cfs to 400 cfs.  It is 
estimated that this would increase the delivery of Other Friant water to spreading in North 
Kern and Cawelo by about 2,000 acre-feet as compared to Scenario A.  However, there 
remains about 10,000 acre-feet per year (on average) of undelivered Class 1 and Class 2 
water, which could be released into Poso Creek for delivery to Semitropic and/or could be 
delivered to unused spreading capacity in North Kern and Cawelo.  It is noted that this 
average is the result of water occurring in about one to two years out of ten, i.e., they are the 
wettest years.  Since the Class 1 and Class 2 supplies are regulated, it is reasonable to expect 
that some portion of this water could be absorbed in the Region.  It has been very roughly 
estimated that on the order of one-half of the 10,000 acre-feet could be absorbed in unused 
spreading capacity.  Accordingly, the additional diversion, as compared to present 
conditions, would be about 18,000 acre-feet per year plus that portion of the remaining 
10,000 acre-feet of Class 1 and Class 2 water, for a range of 23,000 acre-feet up to a 
maximum of 28,000 acre-feet per year on average.   
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8 IRWMP Formulation and Regional Benefits 

8.1 Operational Objectives 
During the plan formulation process, the Regional Management Group (RMG) evaluated the 
proposed non-structural and structural water management measures using operational 
objectives that were quantitative and qualitative. The RMG described the planning objectives 
as operational objectives as a means to help decide which project components, when 
implemented, would best meet the Region’s priorities; and provide a means to measure 
performance of implementing the water management measure.  For the purpose of the 
IRWMP, operational objectives were evaluated in conjunction with the technical analysis of 
the water supply, demand, and operations study of the Region, consideration of the Region’s 
highest priorities, and how the water management measure met multiple strategies.  

The goal of the RMG was to select a “bundle” from the identified projects (both non-
structural and structural measures) that supported the Region’s highest priorities; of which 
the highest priority identified in the Plan is recovering the projected water supply loss to the 
Region.  Another goal was to be able to predict how well a group of selected water 
management measures from this “bundle” of projects would provide a solution to meet the 
operational objectives, hence the need to describe the planning objectives quantitatively.   

Accordingly, the RMG wanted to apply a fair and equitable approach that included a 
combination of technical and operational knowledge when selecting a group of project 
components to implement from the proposed water management strategies.  It was important 
to the RMG to maintain a regional equity when formulating the IRWMP and when selecting 
projects from this Plan to include in grant funding proposals.  Describing the planning 
objectives and highest priority water management strategies as quantitative and qualitative 
operational objectives helped serve this purpose.  Furthermore, prioritizing the water 
management measures to implement within each objective help prioritize which projects to 
implement under limited funding opportunities. 

The quantitative and qualitative operational objectives and resulting prioritized water 
management measures to implement to meet the highest priority strategies and planning 
objectives are listed in Table 8-1. 
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No. General Description Quantitative and Qualitative Water Management Measures to Implement
(Listed by priority within each objective)

1 Water Supply Reliability

Enhance Water Supply Reliability of 
surface supplies (SWP-CA Aqueduct, 
CVP-Friant, CVP-CA Aqueduct, Kern 
River, and Poso Creek) equal to or 
greater than Historical utilization in 
order to maintain Region's water 

balance

Surface Water Supply Utilization within Poso Creek Region
(including SSJMUD)

Historical Utilization = 740,000 ac-ft/yr
Projected Utilization = 14 percent loss; 104,000 ac-ft/yr

Projected with IRWMP = Utilization objective is to maintain or increase up 
to Historical 

1) Implement non-structural projects that involve Water Exchanges and Groundwater 
Banking agreements between RMG members; including CEQA/NEPA documents
2) Modify conveyance systems between districts with available supply to districts with under 
utilized In-Lieu Service Areas and Direct Recharge Capacity
3) Increase return conveyance from groundwater banking for drought protection
4) Expand Direct Recharge
5) Increase operational flexibility
6) Implement Third-Party Banking programs
7) Expand In-Lieu Service Areas

2 Groundwater Levels Maintain groundwater levels at 
economically viable pumping lifts

Historical = Levels in balance (Water Supply Accomplishments)
Projected = Levels will decrease 

Projected Utilization with IRWMP = Maintain or increase groundwater 
levels up to Historical 

1) Implement GW Banking Projects within the Region and Third-Party Banking Projects
2) Expand conjunctive management of surface and groundwater supplies within Region
3) Update and implement the RMG's GW Management Plans                                                 
4) Continue involvement in Regional Monitoring Committee

3 Groundwater Quality Protect quality of groundwater and 
enhance where practical

Historical = The water quality standards and operational agreements that 
are needed for returning stored groundwater to CA Aqueduct and Friant-

Kern Canal have not been in place
Projected = Need agreements in place

Projected with IRWMP = Initiate agreements to be in place

1) Implement institutional agreements that address water quality issues in returning water to 
the CA Aqueduct and the Friant-Kern Canal
2) Consider conveyance modifications that enhance water quality exchanges

4 Water Supply Costs

Maintain water supply costs at a level 
commensurate with the continued 
viability of the agricultural economy 
which has developed in the Poso 

Creek IRWMP Region

Historical = District's have pumped groundwater to make up difference in 
supplies to meet demands

Projected = District's pumping cost will increase due to imbalance in water 
supply/demands and resulting increased lifts

Projected with IRWMP = Districts will reduce pumping lifts to Historical 
condition or better

1) Secure grant funding to help offset capital cost needed for maintaining water supply 
costs at a viable level
2) Implement water management actions identified in each District's Groundwater Water 
Management Plan
3) Support Districts water supply pricing policy

5 Monitoring
Enhance monitoring activities to meet 
groundwater levels and water quality 

goals

Historical = Water is of good quality within the Region
Projected = Water will be of good quality for the Region

Projected with IRWMP = Water quality for the Region is expected to remain 
good; potential changes in quality will be evaluated

1) Participate in Regional Groundwater Committee
2) Support water quality monitoring for returning water to the CA Aqueduct and/or the Friant-
Kern Canal
3) Evaluate exchanges and banking effects on water quality 

6 Environmental Resources

Maintain and/or enhance 
environmental resources within and 
outside of the Poso Creek IRWMP 

Region

Environmental resources will be enhanced as an integrated water 
management strategy; environmental enhancement projects will be 

constructed synergistically with water supply reliability efforts in this IRWMP 

1) Support conjunctive management of water supplies related to SJR Restoration Flows
2) Support conveyance improvements, structural and operational, that help Districts in the 
RMG implement SJR Settlement
3) Support construction of wildlife enhancement components listed in Project No. 26 in 
conjunction with Semitropic's new groundwater banking area 

7 Flood Control Enhance flood control in the Poso 
Creek IRWMP Region

Flood control will be enhanced as an integrated water management strategy; 
the flood control project component of this IRWMP is a long-term project not 

ready for implementation

1) Evaluate conjunctive management of connecting Friant-Kern Canal to proposed Flood 
Control Structure on Poso Creek
2) Contribute In-Kind Services to evaluate pipeline connection 

*Pursuant to CWC Sections 79562.5 and 79564, these water management strategies must be considered to meet the minimum IRWMP Standards.  **Desalination was considered not applicable to the Poso Creek IRWMP.

Highest Priority Water Management Strategies 
for Region

Table 8-1 Operational Objectives Related to Water Management Strategies

Operational Objectives



8.1.1 Pre-Screening and Readiness of Projects and Programs for 
Implementation 

As part of the RMG’s efforts to pre-screen proposed projects prior to applying the 
operational objectives, the RMG applied a planning process for selecting projects that met 
the planning objectives, water management strategies, and timing for near-term 
implementation. The planning process started with formulating the plan objectives and 
developing the water management strategies and proposed projects to meet the planning 
objectives. Next, a set of pre-screening criteria were established and each proposed project 
was evaluated to determine whether the project supported the plan integration and the 
multiple objectives. Lastly, the project’s near-term implementation status was determined 
and the proposed projects were categorized as a Tier 1, Tier 2, or Deferred project (see 
Figure 6-1 Project Screening Process). 
 

 A Tier 1 project is a project that is ready for implementation and can be completed 
within three years.   

 A Tier 2 project is a project that will be ready for implementation in four to six years.  
 A deferred project is a project that did not support the plan integration and the 

multiple objectives set by the RMG, and it did not meet the timing for near-term 
implementation proposals.  

 
Since many of the proposed projects meet several plan objectives and span multiple water 
management strategies, a key factor in pre-screening the proposed projects into their 
respective Tiers was the project’s readiness for near-term implementation. The projects that 
met highest priorities for the Region and the timing for near-term implementation were 
categorized as Tier 1 projects; projects that met the priorities for the Region and met the 
timing for longer term implementation were categorized as Tier 2 projects.  Since most of the 
proposed projects identified in the planning process and described in Appendix D are ready 
for construction or have progressed to the point that they are ready to proceed to 
construction, either as a study or a project ready for implementation, most of the proposed 
projects were categorized as Tier 1 projects.  Thus, the RMG needed to apply another level of 
project selection criteria in order to equitably select a group of projects to include in the near 
term grant funding opportunities for the Region. 
 
In addition, near term funding opportunities aligned with this IRWMP are also an important 
factor in prioritizing the proposed projects into a respective group of projects to be included 
in the near term grant funding proposal in support of IRWMP implementation.  Each 
project’s funding needs were evaluated versus how the project fit into the funding 
opportunities, in addition to the previous pre-screening evaluation.  Accordingly, four 
“bundles” were developed, namely Bundles 1, 2, 3 and Deferred to help guide the technical 
evaluation of proposed projects as the RMG determines a selected group of Regional water 
management measures to implement. 
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8.1.2 Availability of Local, State, or Federal Funding Sources 

Projects and implementation efforts, such as improvements to conveyance systems, 
distribution systems and/or interconnections between Districts, are anticipated to include 
funding from local districts.  Funding for larger-scale projects with regional and statewide 
benefits is more challenging.  Given the primarily agricultural nature of the Region, and the 
fact that most communities in the Region are economically disadvantaged, proponents of 
large-scale, multi-benefit projects and programs often must seek additional funding sources.  
Thus, availability of grant funding has and will continue to have an influence in project 
implementation prioritization. 
 
For the anticipated grant applications, local funding is already being committed in the form 
of in-kind services for program planning, design, and implementation of projects as part of 
this IRWMP.  The size and number of projects that will be submitted for grant funding will 
depend on the amount of funding available for each program, specific evaluation criteria, and 
readiness of each project to proceed.  Additional projects, programs, and investigations will 
be developed and prioritized depending on local need and regional benefits. 
 
In anticipation of grant funding opportunities under Proposition 50 and 84, the RMG 
prioritized projects for implementation and assigned proposed projects a priority “Bundle” 1, 
2, 3, or n/a, as indicated in Table 8-2.  The priority 1 projects are considered the best group of 
projects to meet regional operation objectives listed in Table 8-1.  The RMG also recognized 
that the priority 1 set of projects provided an integrated regional solution for all member 
districts water supply reliability concerns and thus provided a reasonable solution, or group 
of project components, that all parties would support in a grant funding proposal.  As 
indicated previously, projects ready to proceed to implementation were pre-screened based 
on the RMG pre-screening criteria and identified as Tier 1 projects, whereas, the priority 1, 2, 
3 and n/a classification was a priority assignment for deciding projects to include in the near-
term implementation grant funding proposals. 
 
In short, the overriding theme of the RMG is to promote a group of project components that 
provides measurable benefits to the Region and to each member district. The projected water 
supply challenges for this Region are greater than any single funding opportunity can solve. 
The RMG is committed to applying grant equitably to help solve Regional issues.   

 8-4 
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8.1.3 Consistency with the CA Water Plan’s Water Management Strategies 

The principles of integrated regional water management are used in the California Water 
Plan (Bulletin 160-05) to evaluate potential water solutions for regions across the State.  
Bulletin 160-05 includes a diverse set of 25 resource management strategies to meet the 
water-related resource management needs of each region and the State. All projects need to 
be consistent with and support the strategies identified in Bulletin 160-05.  Consistency with 
these strategies is discussed in Chapter 6, Presentation of Planning Objectives, Regional 
Priorities and Integration of Water Management Strategies.  The projects in this IRWMP 
support one or, in most cases, many of the resource management strategies outlined in 
Bulletin 160-05. 

 

8.2 IRWMP Benefits and Beneficiaries 
Implementation of the proposed Poso Creek IRWMP water management measures will result 
in multiple benefits to the Region.  In accordance with the IRWMP objectives, the IRWMP 
formulation followed the Region’s focus on water management measures that maintain or 
increase the following broad planning objectives:  
 

 Groundwater management 
 
 Water supply reliability 

 
 Conjunctive management of surface water and groundwater 

 
 Flexibility for water transfer/exchanges 

 
 Protection of water quality 

 
Several key public and overall benefits to the Region include the following: 
 

 Maintaining or increasing water supply reliability for local use, the region, and the 
state, including drought protection by maintaining or increasing the absorptive 
capacity of surface supplies through in-lieu and direct recharge of the groundwater 
basin. 

 
 Maintaining or increasing groundwater levels within the Region that support 

economically viable groundwater pumping lifts. 
 

 Maintaining groundwater quality, which is currently very good. 
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The Region’s operational objectives presented in Table 8-1 will provide the basis for 
determining the feasibility of a group of projects proposed for implementation grant 
proposals, and allow for a method to measure the benefits realized from implementing these 
projects to meet the Region’s priorities.  The RMG intends the IRWMP be implemented in 
an adaptive management manner.  The participants in the IRWMP RMG will continue to 
meet monthly to coordinate their efforts and may be joined by other participants following 
the Plan adoption as the IRWMP moves into implementation.  These monthly meeting of the 
RMG, have in fact, fostered benefits in better water management agreements being initiated 
and realized between districts within the Region.  Therefore, the group of projects and 
proposed measures will likely continue to be refined in response to local and regional needs, 
agreements between RMG members are realized, and as other funding opportunities are 
available. 
 
8.2.1 Benefits to Poso Creek IRWMP Member Agencies and Stakeholders 

Measures implemented by this IRWMP will directly benefit member agencies by helping to 
gain back some of their historical surface water supply reliability that has been contributed to 
environmental and urban benefits outside of this Region.  Other benefits will include 
additional flexibility in operations, thus allowing for more exchanges and banking 
arrangements that improve wet year and dry year water management.  Another benefit to the 
member agencies is the reduction of water delivery costs to their grower’s water supplies.  
Since the growers within member agencies of the Region produce crops for both local and 
world markets, it is a benefit to the Region’s member agencies to keep the water supply 
economical to allow the growers to maintain their competitive role in the market place.  
Economically disadvantaged communities, who are stakeholders in this IRWMP and rely on 
the common groundwater basin for their drinking water supply, will benefit from any 
resulting improvements to water supply reliability and groundwater levels.   
  
8.2.2 Regional and Banking Partner Benefits 

Measures implemented by this IRWMP will benefit Regional groundwater banking partners 
by adding flexibility of surface water deliveries and increasing the absorptive capacity within 
the Region.  These measures will also adhere with the Basin Management Objectives 
contained within groundwater banking programs within this Region that state they are 
operated to the benefit of landowners within the Region, without adversely affecting water 
supplies of any district landowners or landowners in neighboring districts. 
  

8.3 IRWMP Impacts and Mitigation 
Measures implemented through this IRWMP will help offset the impacts to historical surface 
water supply reliability that is predicted for this Region.  Depending on the location of the 
proposed planning projects that become implemented, much of the Poso Creek IRWMP area 
has a groundwater model developed that can be used to predict groundwater level changes 
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due to implementation of the proposed measures.  Based on the water supply and demands 
evaluation presented heir in for the previous 25 years, and the prediction the Region will be 
losing supply, modeling of the Regional impact to water levels may not be necessary to reach 
a general observation that water levels will be decreasing over time. 

8.4 IRWMP Data Management and Data Analysis 
Each member district participates in collection of spring and fall groundwater level 
measurements in production and monitoring wells.  A groundwater level database is 
maintained by the KCWA in coordination with the DWR that contains data for Kern County 
which includes the member agencies of the Poso Creek IRWMP that are within Kern County.  
Three members are also currently participants in the Semitropic Groundwater Monitoring 
Committee that produces a bi-annual report on the groundwater conditions. 

8.5 IRWMP Plan Monitoring Systems 
The RMG recognize that successful implementation of the IRWMP strategies and projects 
requires participating entities to have a monitoring and assessment program to ensure that the 
region’s groundwater and surface water resources are protected and can sustain long-term 
beneficial uses.  As stated in Section 8.4, monitoring activities do exist based largely on 
water level data collected each spring and fall.  Recently, this data has been improved by the 
addition of dedicated monitoring wells and the placement of transducers to provide 
continuous measurement of water levels in these monitoring wells.  It is possible that as the 
IRWMP progresses, districts currently not included in a program such as the Semitropic 
Groundwater Monitoring Committee program will be included and will participate in 
biannual reports on groundwater conditions. 
 
This IRWMP was developed using data and input supplied by stakeholders, counties, and 
various state and federal agencies that were used to depict current conditions, needs, and 
conflicts in the region. Data necessary to develop specific projects has and will continue to be 
obtained from investigations sponsored by individual project sponsors and obtained from the 
California Department of Water Resources, Reclamation, and local counties and agencies as 
available and appropriate. 
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9 Poso Creek IRWMP Implementation 

9.1 Implementation Plan 
The Poso Creek IRWMP Regional Management Group (RMG) spent several monthly 
meetings focused on plan formulation.  These monthly discussions included exchange of 
operational knowledge that resulted in assigning priorities for implementing water 
management measures as indicated in Table 8-1 Operational Objectives Related to Water 
Management Strategies. A challenge faced by the RMG in the plan formulation process was 
separating the proposed projects into project “bundles” for implementation; the main 
challenge being the RMG was faced with deciding which of the approximately $250 million 
in water management concepts were the highest priority regional projects and appropriate for 
the near-term grant opportunities.  
 
The project bundles were labeled as Bundle 1, 2, 3 and Deferred, as indicated in Table 8-2 
Poso Creek IRWMP - Project Pre-Screening and Ranking.  A detailed description of each 
proposed project of the Plan is contained in Appendix D. 
 
The project Bundles for implementation and related benefits to the Region are summarized in 
the following sections of this chapter.  The RMG discussed how each proposed project would 
help meet the Region’s highest priorities. The RMG also identified the benefits that each 
Bundle will provide to the Region, and to each individual district.  Project Bundles focused 
on the following: 
 
Bundle 1 projects are those that will provide the greatest benefit towards meeting the 
Region’s priorities and can be implemented in the near-term; within the next three years. 
 
Bundle 2 projects will provide added benefits to the Region when implemented.  They will 
help meet objectives for the Region; however, many of these projects require longer lead 
time and also require greater funding than is currently available.  They also, in many cases 
rely on prior construction of Bundle 1 projects. 
 
Bundle 3 projects include those projects more specific to the needs of an individual district or 
are less likely to be implemented as a regional project in the near-term. 
 
Bundle Deferred projects were considered as part of the planning process, however, based on 
the preliminary evaluation by the sponsoring districts, it was decided that implementation of 
the projects not be pursued at this time. 
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9.1.1 Project Bundle 1 

Project Bundle 1 consists of non-structural and structural projects that were identified by the 
RMG as the best integrated regional solution for meeting the Region’s priorities.  The 
projects contained in Project Bundle 1 are also the focus for Proposition 50, Proposition 84, 
and other near-term funding proposals.  The estimated cost to implement the water 
management measures contained in Bundle 1 is approximately $135 million. Since the cost 
to implement the projects in Bundle 1 far exceeds that which will be available through grants 
funds or matching contributions, the RMG evaluated and formulated a refined a set of 
projects to consider for implementation for the near-term funding opportunities.  This 
selected group of implementation projects is described in Section 9.2 of this Plan.   
 
A list of the projects in Bundle 1, including the project name, the respective project sponsors, 
the implementation status and the estimated cost to implement the projects are included in 
Table 9-1. The general location of the projects in Bundle 1 is shown on Figure 9-1. 
 



Table 9-1  Implementation Plan Project Bundle 1

Project ID 
/ Location 
on Map1

Project Name Project Sponsors Ready for Implementation Estimated Cost

Structural Projects to Increase Water Supply Reliability

Expand Direct Recharge 

5
G-W Banking Conveyance Improvements 

to North Kern Recharge and Recovery 
Facilities

North Kern WSD 
Delano-Earlimart ID  

Kern-Tulare and Rag 
Gulch               

IRWMP Participants

CEQA not completed;
Currently in the Design phase;

Ready for construction by 2009.
$17.5 million

6 Pond Poso Spreading Grounds Semitropic WSD
CEQA completed;

Construction started in 2007;
Phases to be completed in 2008-2009.

$12 million

Modify Conveyance Systems to enhance exchanges and delivery of supplies to in-lieu and direct absorptive capacity

11 Calloway Canal to Cross Valley Canal 
Interconnection

North Kern WSD
Cawelo WD

IRWMP Participants

CEQA completed;
Project R/W partly acquired; 

Project in Design phase.

Canal Alternative: $11.3M
Pipeline Alternative: $17.3M

12 Calloway Canal to Lerdo Interconnection
North Kern WSD

Cawelo WD
IRWMP Participants

CEQA completed;
Project R/W have been acquired;

Project in Design phase.

$21.8M                    
(500 cfs design estimate)

13 Multi-District Conveyance Facility
Semitropic WSD

Shafter-Wasco ID
IRWMP Participants

CEQA not completed;
Depending on alternative, ready for 

construction in 2008.

$55M to $85M depending on 
alternative chosen;

Some project components 
overlap with other IRWMP 

projects

14 North Inter-connection between North 
Kern/Shafter-Wasco

North Kern WSD
Shafter-Wasco ID

IRWMP Participants

CEQA completed;
Construction started in 2007. $1.14 million

17 Shafter-Wasco/Semitropic 
Interconnection on Kimberlina Road

Shafter-Wasco ID
Semitropic WSD

IRWMP Participants

CEQA not completed;
Project R/W have not been acquired;

Preliminary design completed;
Ready for construction in 2008.

$12.2 million

18 Shafter-Wasco/Semitropic 
Interconnection on Madera Avenue

Shafter-Wasco ID
Semitropic WSD

IRWMP Participants

CEQA not completed;
Project R/W have not been acquired;

Preliminary design completed;
Ready for construction in 2008.

4.8 million

*
Evaluate Shafter-Wasco System 

Improvements to Convey Water to the 
Calloway Canal

Shafter-Wasco ID
IRWMP Participants

CEQA not completed;
Project R/W have not been acquired. Not estimated

Non-Structural Projects

22 Institutional Agreements and Governance 
for IRWMP Implementation IRWMP Participants

Remaining CEQA needs for 
implementation of projects is part of this 

Non-Structural project.

Cost will vary depending on the 
level of effort put into each task

Enhance Environmental Resources

27
Environmental Water Management in 

Support of Wildlife Settlements Outside 
of IRWMP Region

Delano-Earlimart ID
Shafter-Wasco ID

IRWMP Participants

Proposed measures are in support of 
water management actions in this Region 
that are in response to actions outside of 

this Region. 

The costs of this project is 
uncertain; this project is in 

response to loss of historical 
supplies from outside this 

Region.
1 Location of proposed project as shown in Figure 6-2 and Figure 9-1. Total ~ 135 million
* Project was added while forming the Project bundles for implementation.
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The Bundle 1 water management measures, consisting of non-structural and structural 
projects, are listed below. In the case of the non-structural projects, the tasks that will be 
undertaken as part of the implementation of the non-structural projects are listed immediately 
after the project. 
 
Institutional Agreements (components of non-structural project No.22) 
 

1. Prepare a programmatic NEPA/CEQA document that allows for water movement 
between the RMG water districts (including SSJMUD). 

2. Negotiate groundwater banking arrangements in North Kern and Semitropic for Kern-
Tulare/Rag Gulch, Delano-Earlimart, Shafter-Wasco, and other interested RMG 
members. 

3. Negotiate exchanges of Delano-Earlimart and Shafter-Wasco Friant water for non-
CVP project water. 

4. Negotiate exchanges of Kern-Tulare/Rag Gulch CVP Delta water supply for 
regulated local water supply. 

5. Address water quality pump-in agreements for the Friant-Kern Canal and the 
California Aqueduct. 

6. Complete adoption of all the RMG’s updated groundwater management plans. 
7. Complete CEQA documents for structural projects No.5, No.13, No.17, No.18, and 

the Shafter-Wasco System Improvements to Convey Water to the Calloway Canal of 
Bundle 1 (projects No.6, No.11, No.12, and No.14 are completed). 

 
Proposed Facilities (structural projects) 
 

1. Connect the Calloway Canal to the Cross Valley Canal (project No.11). 
2. Interconnect the Calloway Canal, Lerdo Canal, Friant-Kern Canal, and North Kern 

wells (components described in project No.5 and No.12). 
3. Interconnect Semitropic and Shafter-Wasco distribution systems (project No.17 

and/or No.18). 
4. Modify Shafter-Wasco facilities to increase delivery capability from Semitropic to 

Shafter-Wasco distribution facilities and to the Calloway Canal (this concept was 
developed during plan formulation). 

5. Modify Conveyance Systems to enhance exchanges and delivery of supplies to in-lieu 
and direct absorptive capacity; increase conveyance to and from groundwater banking 
for the RMG and for third-party participants (components described in projects 
No.12, No.13, and No.14). 

6. Expand Direct Recharge (project No.6). 
 
The project benefits of the Bundle 1 projects for each of the member districts that form the 
RMG are presented below. 
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Bundle 1 - Program Benefits 
 

Cawelo 
 

 Improves ability to move water to/from the California Aqueduct, CVC, Friant-
Kern Canal, and North Kern Canals and enhances Cawelo’s ability to participate 
in banking programs, transfers, and exchanges. 

 Provides ability to move water from the CVC to the Lerdo Canal for delivery to 
Cawelo and avoid Pump Station A capacity constraints. 

 
Delano-Earlimart 
 

 Provides banking programs to improve dry year water supply reliability. 
 Provides non-project water for delivery to Excess Lands. 
 Provides flexibility in managing SJR settlement water. 

 
Kern-Tulare/Rag Gulch 
 

 Provides banking programs to improve dry year water supply reliability. 
 Improves ability to manage CVP delta water supplies through exchanges that 

regulate timing of water supply availability. 
 

North Kern 
 

 Improves ability to move water to/from the California Aqueduct, CVC, Friant-
Kern Canal, and North Kern Canals and enhances North Kern’s ability to 
participate in banking programs, transfers, and exchanges. 

 Will allow for the transfer of water from the CVC to the Lerdo Canal for delivery 
to North Kern and avoid requirements of the Warren Act Contract in the Friant-
Kern Canal. 

 
Semitropic 
 

 Improves ability to move water to/from the California Aqueduct, CVC, Friant-
Kern Canal, and North Kern Canals and enhances Semitropic’s ability to 
participate in banking programs, transfers, and exchanges. 

 Provides for Delta water supply (from Kern-Tulare/Rag Gulch) to facilitate return 
of banked water supplies to others. 

 
Shafter-Wasco 
 

 Improves ability to move water to/from the California Aqueduct, CVC, Friant-
Kern Canal, and North Kern Canals and enhances Shafter-Wasco’s ability to 
participate in banking programs, transfers, and exchanges. 
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 Improves ability to participate in the water quality exchange with the 
Metropolitan Water District of Southern California. 

 Provides non-project water for delivery to Excess Lands. 
 

SSJMUD 
 

 Improves ability to participate in water management programs. 
 
Regional Benefits and Operational Objectives 
 

Water Supply Reliability (WSR) – Regains a portion of the projected loss to the 
Region in surface supplies and improves drought protection. Implementing projects in 
Bundle 1 would provide regional benefits towards 6 of the 7 water management 
measures listed for the water supply reliability objective shown in Table 8-1 and 
repeated below: 

1) Implement non-structural projects that involve water exchanges and 
groundwater banking agreements between RMG members; including 
CEQA/NEPA documents. 
2) Modify conveyance systems between districts with available supply to 
districts with under utilized in-lieu service areas and direct recharge capacity. 
3) Increase return conveyance from groundwater banking for drought 
protection. 
4) Expand direct recharge. 
5) Increase operational flexibility. 
6) Implement third-party banking programs. 
7) Expand In-Lieu Service Areas (accomplished by projects in Bundle 2). 

 
Groundwater Levels – In connection with the WSR benefit, a corresponding water 
level benefit will occur to the Region. Implementing projects in Bundle 1 would 
provide regional benefits towards the water management measures listed for the 
groundwater level objective: 

1) Implement GW Banking Projects within the Region and Third-Party 
Banking Projects. 
2) Expand conjunctive management of surface and groundwater supplies 
within Region. 
3) Update and implement the RMG's Groundwater Management Plans.                                    
4) Continue involvement in Regional Monitoring Committee. 

 
Groundwater Quality – Institutional agreements will better define operating criteria 
regarding water quality issues. Implementing projects in Bundle 1 would provide 
regional benefits towards the water management measures listed for the groundwater 
quality objective: 

1) Implement institutional agreements that address water quality issues in 
returning water to the CA Aqueduct and the Friant-Kern Canal. 
2) Consider conveyance modifications that enhance water quality exchanges. 
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Water Supply Costs - In connection with the WSR benefit, a corresponding water 
level benefit will occur causing a positive benefit on water supply costs. In addition, 
grant funding will help offset water supply costs to the predominately agricultural 
region and the economically disadvantaged communities within the region that rely 
on the common groundwater basin for their source of drinking water. Implementing 
projects in Bundle 1 would provide regional benefits towards the water management 
measures listed for the water supply costs objective: 

1) Secure grant funding to help offset capital cost needed for maintaining 
water supply costs at a viable level. 
2) Implement water management actions identified in each district's 
groundwater management plan. 
3) Support each district’s water supply pricing policy. 

 
Monitoring - Institutional agreements will contain additional monitoring.  
Implementing projects in Bundle 1 would provide regional benefits towards the water 
management measures listed for the monitoring objective: 

1) Participate in Regional Groundwater Committee. 
2) Support water quality monitoring for returning water to the CA Aqueduct 
and/or the Friant-Kern Canal. 
3) Evaluate exchanges and banking effects on water quality (this is 
accomplished through each district’s groundwater management plans). 

 
Environmental Resources - In connection with the WSR benefit, some corresponding 
environmental water benefits will occur within the Region as well as, outside the 
Region due to improved operation and flexibility in managing water from the Delta 
and as it relates to the SJR Settlement. Implementing projects in Bundle 1 would 
provide regional benefits towards the water management measures listed for the 
environmental resources objective: 

1) Support conjunctive management of water supplies related to SJR 
Restoration Flows. 
2) Support conveyance improvements, structural and operational, that help 
districts in the RMG implement the SJR settlement. 
3) Support construction of wildlife enhancement components listed in Project 
No. 26 in conjunction with Semitropic's new groundwater banking area 
(accomplished as part of Bundle 2). 

 
The estimated cost to implement Bundle 1 is larger than the combined funding opportunities 
identified in Proposition 50 and 84; therefore, the RMG intends to submit components of 
these measures as the implementation proposal, as described in Section 9.2 of this Plan.  The 
costs associated with planning and implementing the project measures will be considered for 
funding match in each in accordance with each implementation proposal requirements. 
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9.1.2 Project Bundle 2 

Project Bundle 2 includes non-structural and structural projects that will allow for enhancing 
the Region’s environmental resources, assisting economically disadvantaged communities by 
means of enhancing the water supply and treatment facilities, expanding the Region’s 
groundwater banking capacity (either through in-lieu or direct recharge), and expanding 
conveyance capacity that will allow for flexibility in water exchanges and transfers by means 
of forming third-party banking agreements.  Bundle 2, as described in this section, is 
estimated to cost $105 million to implement.  While projects contained in Bundle 2 will not 
be the focus of Proposition 50 and 84 implementation proposals, proponents of small-scale 
projects and programs such as improvements to conveyance systems, distribution systems 
and/or interconnections between districts, are anticipated to include funding from local 
districts.  Given the primarily agricultural nature of the Region, and the fact that communities 
in the Region are economically disadvantaged, funding for larger-scale projects with regional 
and statewide benefits will be more challenging requiring the proponents of large-scale, 
multi-benefit projects and programs to seek additional funding sources.  A list of projects in 
Bundle 2 is shown in Table 9-2 and the general location of the projects is shown on Figure 9-
2. 
 
Many of the Bundle 2 projects are being implemented or are planned to be implemented in 
the near-term in conjunction with Bundle 1 projects.  The cost associated with the proposed 
projects identified by the RMG was far more than the grant funding opportunities; therefore, 
the projects listed in Bundle 2 will likely consider funding from sources other than 
Proposition 50 and 84 grant opportunities.  Nevertheless, since these projects are being 
implemented by the RMG members as part of the Plan, the non-state costs associated with 
the projects may be considered for inclusion in proposals for grant funding in order to fulfill 
necessary funding match requirements.



Table 9-2  Implementation Plan Project Bundle 2

Project ID 
/ Location 
on Map1

Project Name Project Sponsors Ready for Implementation Estimated Cost

Structural Projects to Increase Water Supply Reliability

Expand In-Lieu Service Areas

1 Connect Friant-Kern Canal Turnout to 
Cawelo's North System

Cawelo WD            
Kern-Tulare WD

CEQA not completed;
Ready for construction by 2008. $4.3  million

2 Ninth Avenue Pipeline Kern-Tulare WD         
Rag Gulch WD

CEQA not completed;
Ready for construction by 2009. $8 million

3a Stored Water Recovery Unit (SWRU) 
In-Lieu Service Areas Semitropic WSD

CEQA completed;
Design will be completed by 2008;

Project R/W have not been acquired;
Phase 2 ready for construction in 2008.

System X = $14 millon
System Y = $10.2 million
System Z = $17.9 million 

3b Expand P-1030 In-Lieu Service Area Semitropic WSD
CEQA completed;                      

Project R/W have not been acquired;        
Ready for construction by 2008

$5 million

3c P-565 New In-Lieu Service Area Semitropic WSD

CEQA completed;
Final design completed;

Ready for construction in 2007;
Part of the R/W has been acquired.

$15 million

Modify Conveyance Systems to enhance exchanges and delivery of supplies to in-lieu and direct absorptive capacity

10 Calloway Canal Improvements North Kern WSD Cawelo 
WD

CEQA completed;
Project R/W have been acquired;

Project in Design phase.
$29.9M

16 Reverse Flow in the Friant-Kern 
Canal IRWMP Participants

CEQA needed for the two phases:
Intertie and flow structure improvements;

Ready for construction: Interie in 2008 and 
structure improvements by 2009.

> $1 million

19 South Inter-connection between North 
Kern/Shafter-Wasco

North Kern WSD
Shafter-Wasco ID

CEQA not completed;
Project R/W have not been acquired;

Preliminary design completed;
Ready for construction in 2008.

$600,000 

*

Conveyance Connections, Water 
Exchanges and Groundwater Banking 

Agreements with Southern San 
Joaquin MUD 

SSJMUD              
IRWMP Participants

CEQA not completed;
Project R/W have not been acquired. Not estimated

Non-Structural Projects

21 Joint Powers Authority IRWMP Participants This proposed measure is intended to help 
implement structural projects. Not estimated

23 G-W Banking for Parties Outside of 
Poso Creek IRWMP Region IRWMP Participants

CEQA completed for Semitropic's 1.65 
MAF Banking Program;

CEQA not completed for North Kern 
operating a G-W Bank for parties outside of 

Poso Creek IRWMP Region.

~ $1 million

25 Enhance Groundwater Monitoring 
and/or Modeling IRWMP Participants This proposed measure is in support of on-

going activities. Not estimated

Enhance Environmental Resources

26 Wildlife Improvement Projects in 
IRWMP Region

North West Kern RCD
 Semitropic WSD

Proposed projects to be integrated in 
conjunction with structural project 3a. To be dertermined

Assist Economically Disadvantaged Communities

29 Enhance Water Supply and 
Treatment Facilities IRWMP Participants Proposed project descriptions to be included 

in IRWMP. To be dertermined

1 Location of proposed project as shown in Figure 6-2 and Figure 9-2. Total ~105 million
* Project was added while forming the Project bundles for implementation.
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The Bundle 2 projects, consisting of non-structural and structural projects, are listed below. 
In the case of the structural projects, the tasks that will be undertaken as part of the 
implementation of the structural projects are listed immediately after the project. 

 
Institutional Agreements (non-structural projects) 
 

1. Assist economically disadvantaged communities to improve water supply and 
treatment facilities. 

2. Negotiate groundwater banking arrangements in North Kern and Semitropic for third-
party banking partners. 

3. Implement Joint Powers Authority agreements between districts within the Region 
and with groups outside of the Region. 

4. Enhance existing groundwater monitoring and/or modeling efforts. 
 
Proposed Facilities (structural projects) 
 

1. Improve wildlife projects within the Region (project No.26 will be implemented in 
conjunction with project No.3a). 

2. Expand In-Lieu Service Areas (projects No.1, No.2, No.3a, No.3b, and No.3c). 
3. Modify Conveyance Systems to enhance exchanges and delivery of supplies to in-lieu 

and direct absorptive capacity; increase conveyance to and from groundwater banking 
for the RMG and for third-party participants (projects No.10, No.16, and No.19). 

4. Modify conveyance connections between the RMG districts and SSJMUD (this 
concept was developed during plan formulation). 

 
The benefits of Bundle 2 projects for each of the member districts that form the RMG are 
presented below. 
 
Bundle 2 - Program Benefits 
 
For RMG Member districts: 
 

 Improves in-lieu absorptive capacity and conveyance capacity. 
 Provides flexibility between SWP and CVP contractors by providing additional 

operational opportunities and conveyance facilities for exchanges and conjunctive 
use programs between participates. 

 Provides additional conveyance between banking partners and improves dry year 
water supply reliability. 

 Improves ability to move water to/from the California Aqueduct, CVC, Friant-
Kern Canal, and North Kern Canals to enhance ability of local and third-parties to 
participate in groundwater banking programs, transfers, and exchanges. 

 
 



P O S O  C R E E K  I R W M P  

 9-13 

 
For SSJMUD 
 

 Improves ability to participate in water management programs. 
 Improves ability to deliver SJR Settlement water via the CVC-Calloway as a 

recirculation route. 
 Improves ability to exchange CVC-Calloway delivered water for simultaneous 

water quality exchange with MWD.  Where CVC-SWP would go to SSJMUD 
and SSJMUD’s Friant supply would go through Arvin Edison Water Storage 
District (AEWSD) to MWD. 

 Allows for banking program for SSJMUD to offset SJR Settlement impacts and 
for large exchanges of agricultural quality deep well water to SSJMUD for 
SSJMUD’s Friant water. 

 
Benefits and Operational Objectives 
 

Water Supply Reliability – Adds to the Region’s ability to absorb surface supplies 
and improves drought protection; helps gain back projected loss by surface supply. 
Groundwater levels – In connection with the WSR benefit, a corresponding water 
level benefit will occur. 
Groundwater Quality – Institutional agreements will enhance operating criteria 
regarding water quality issues. 
Water Supply Costs - In connection with the WSR benefit, a corresponding water 
level benefit will occur and corresponding positive impact on water supply costs. In 
addition, obtaining outside funding will help offset water supply costs to 
disadvantaged communities and the predominately agriculture area. 
Monitoring - Institutional agreements will contain additional monitoring needs. 
Environmental Resources - In connection with the WSR benefit, some corresponding 
environmental water benefits will occur within the Region as well as, outside the 
Region. 

 
9.1.3 Project Bundle 3 

 
Project Bundle 3 contains non-structural and structural projects that are more specific to the 
individual needs of each of the districts than the projects contained in Bundles 1 and 2 or 
they are less likely ready to be implemented in the near-term.  Cost estimates for Bundle 3 
projects are preliminary at best.  Bundle 3 projects are described in Table 9-3 and the 
locations are shown on Figure 9-3.  Again, since these projects are being considered for 
implementation by the RMG members as part of the Plan, any costs incurred with planning 
and implementing the project measures contained in Bundle 3 will be considered for funding 
match in accordance with each implementation proposal requirements. 
 
 
 



Table 9-3  Implementation Plan Project Bundle 3
Project ID 
/ Location 
on Map1

Project Name Project Sponsors Ready for Implementation Estimated Cost

Structural Projects to Increase Water Supply Reliability

Expand Direct Recharge 

4 G-W Banking North of DEID with 
Pixley ID Delano-Earlimart ID CEQA not completed;

Feasibility study started in 2007. To be dertermined

8 White River G-W Banking for 
DEID Delano-Earlimart ID CEQA not completed;

Feasibility study started in 2007. To be dertermined

Modify Conveyance Systems to enhance exchanges and delivery of supplies to in-lieu and direct absorptive capacity

15 Pilot Arsenic Treatment Plant Semitropic WSD

CEQA completed;
Planning study completed;

Conceptual design completed;
Ready for construction in 2008.

$20.5 million

Non-Structural Projects

20 Energy Usage Semitropic WSD

This proposed measure is to evaluate 
opportunities as part of implementation 

of structural projects. 
Currently, Semitropic operates an energy 

program.

Not estimated

24 Optimize the Region's Pumping 
Lifts IRWMP Participants Conceptual planning phase. May be 

implamented in the long-term. Not estimated

Enhance Flood Control

28

Enhance Flood Control in the 
IRWMP Region with a Pipeline 

Connecting Friant-Kern Canal to 
Future Flood Structure on Poso 

Creek

Kern County          
Water Agency

CEQA not completed;               
Currently in Planning phase. Not estimated

1 Location of proposed project as shown in Figure 6-2 and Figure 9-3.
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The Bundle 3 projects, consisting of non-structural and structural projects, are listed below. 
In the case of the non-structural projects, the tasks that will be undertaken as part of the 
implementation of the non-structural projects are listed immediately after the project. 
 
Institutional Agreements (non-structural projects) 
 

1. Implement energy usage evaluations for the Region (project No.20). 
2. Optimize the Region’s pumping lifts (project No. 24). 
3. Planning for flood control project on Poso Creek; pipeline connecting Friant-Kern 

Canal to future flood structure (project No.28). 
 
Proposed Facilities (structural projects) 
 

1. Expand Direct Recharge for DEID (projects No.4 and No.8). 
2. Build pilot arsenic treatment plant in Semitropic (project No.15). 
 

The benefits of Bundle 3 projects for each of the member districts that form the RMG are 
presented below. 
 
Bundle 3 - Program Benefits 
 
For RMG Member districts: 
 

 Improves absorptive capacity of surface supplies and energy usage. 
 Adds some flexibility between SWP and CVP contractors by providing additional 

operational opportunities for exchanges and conjunctive use programs between 
participants. 

 Improves ability to move water to/from the California Aqueduct in regard to 
water quality concerns. 

 
Regional Benefits and Operational Objectives 
 

Water Supply Reliability – Reinforces benefits contained in Bundle 1 and Bundle 2 
projects for the Region to absorb surface supplies and improve drought protection. 
Groundwater levels – In connection with a positive WSR benefit, a corresponding 
water level benefit will occur. 
Groundwater Quality – The pilot arsenic treatment plant will ensure water quality 
criteria are met for pumping into the California Aqueduct. 
Water Supply Costs - In connection with the WSR benefit, a corresponding water 
level benefit will occur, positively impacting the water supply costs. In addition, other 
funding opportunities may offset water supply costs. 
Monitoring - Institutional agreements will enhance additional monitoring needs for 
optimizing the basin’s pumping lifts and energy usage. 
Environmental Resources - Some corresponding environmental water and energy 
benefits will occur within the Region as well as, outside the Region. 
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Flood Control – Contribute to the long-term evaluation of the flood control 
enhancement on Poso Creek. 

 
9.1.4 Project Bundle Deferred 

 
Project Bundle Deferred, consisting of structural projects aimed at increasing the water 
supply reliability of the Region is listed in Table 9-4 and are shown on Figure 9-4. The 
projects contained in Bundle Deferred were considered by the RMG as part of the planning 
process, but, are not expected to be pursued as part of the near-term implementation 
proposals.  These projects were considered too costly for the water supply benefit they 
provided, did not support the plan integration and/or multiple objectives, nor did they meet 
the timing for near-term implementation proposals.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 9-4  Implementation Plan - Project Bundle Deferred

Project ID / 
Location on 

Map1
Project Name Project Sponsors Ready for Implementation Estimated Cost

Structural Projects to Increase Water Supply Reliability

Expand Direct Recharge 

7 Rag Gulch G-W Banking Project Kern-Tulare WD

CEQA not completed;               
Feasibility study completed in 2006;

Construction of project is not planned in 
near-term.

$2 million

9 White River G-W Banking in 
Rag Gulch Rag Gulch WD CEQA not completed;               

Feasibility study completed in 2007. $2.3 million

Total Cost ~ 4.5 million
1 Location of proposed project as shown in Figure 6-2 and Figure 9-4
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9.2 Implementation Projects for Near-Term Funding Proposals 
 
The projects that are proposed for near-term funding opportunities were identified and 
selected by the RMG from the Bundle 1 projects.  The selected implementation projects are 
listed in Table 9-5 and are shown on Figure 9-5.  The estimated cost to implement these 
projects is in the order of $65 million, however, as the projects proceed through design, the 
RMG will consider implementing only some of the project components of Project No. 5, 
thus, reducing the cost to implement the whole group of projects.  In addition, the RMG 
expects to implement components of these projects in phases as funding opportunities can be 
secured to match local contributions.  
 
Water management measures that will result from implementing the projects selected from 
Bundle 1 for near-term funding opportunities are as follows.   
 
Institutional Agreements (components of non-structural project No.22) identified for 
Near-Term Funding Proposals. 
 

1. Prepare a programmatic NEPA/CEQA document that allows for water movement 
between the RMG water districts (including SSJMUD). 

2. Negotiate groundwater banking arrangements in North Kern and Semitropic for Kern-
Tulare/Rag Gulch, Delano-Earlimart, Shafter-Wasco, and other interested RMG 
members. 

3. Negotiate exchanges of Delano-Earlimart and Shafter-Wasco Friant water for non-
CVP project water. 

4. Negotiate exchanges of Kern-Tulare/Rag Gulch CVP Delta water supply for 
regulated local water supply. 

5. Address water quality pump-in agreements for the Friant-Kern Canal and the 
California Aqueduct. 

6. Complete adoption of all the RMG’s updated groundwater management plans. 
7. Complete CEQA documents for structural projects No.5 and No.17, (CEQA 

documents for projects No. 6, No.12, and No.14 are completed). 
 
Proposed Facilities (structural projects) identified as Implementation Projects for Near-
Term Funding Proposals. 
 

1. (The project to Connect the Calloway Canal to the Cross Valley Canal  that was listed 
as project No.11 of Bundle 1 has some expected delays due to other construction 
being conducted at a local oil refinery, therefore it was not selected for the near-term 
funding proposals). 

2. Interconnect the Calloway Canal, Lerdo Canal, Friant-Kern Canal, and North Kern 
wells (The RMG is considering components described in project No.5 and project 
No.12). 
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3. Interconnect Semitropic and Shafter-Wasco distribution systems , which is project 
No.17; project No.18 of Bundle 1 will be considered after project No.17 is 
constructed, thus, it was not selected for the near-term funding proposals. 

4. Modify Shafter-Wasco facilities to increase delivery capability from Semitropic to 
Shafter-Wasco distribution facilities and to the Calloway Canal (this concept was 
developed during plan formulation, will be refined by the RMG, and components may 
be included in the near-term funding proposals). 

5. Modify Conveyance Systems to enhance exchanges and delivery of supplies to in-lieu 
and direct absorptive capacity; increase conveyance to and from groundwater banking 
for the RMG and for third-party participants (components described in projects No.12 
and No.14; project No.13 will be considered following construction of projects No.12 
and No.14 since the multi-district conveyance project overlaps and will benefit by the 
construction of components of projects No.12 and No.14.  Also, due to the limited 
funding opportunities, project No.13 was not selected for the near-term proposals. 

6. Expand Direct Recharge (project No.6). Project No. 6and project No. 14 have both 
starting construction; Poject No. 6 will be constructed in phases.  

 
The program benefits (listed for each district in Section 9.1 of this Plan) and the regional 
benefits and operational objectives remain the same for implementing the RMG’s selected 
list of projects to be implemented as part of near-term funding proposals as compared to 
Bundle 1 projects.  However, the difference being that the magnitude of the benefits may be 
reduced based on implementing fewer of the conveyance improvements. 
 

9.3 Technical Analysis and Economic Evaluation 
As part of the project formulation, the RMG recognized the need to conduct technical 
analysis and provide economic measures that allow for an equitable evaluation of water 
supply benefits to make decisions on which projects to implement and include in near-term 
proposals for Proposition 50 and 84 and other funding opportunities.  This Plan states an 
operational objective for water supply reliability to recover the projected loss to surface 
supplies as compared to historical by implementing non-structural and structural components 
of the Plan.  The projected loss to surface supplies was estimated to be in the order of 
100,000 acre-feet per year, based on technical analysis of the water supply operations study 
(presented in chapter 7) that projected surface supplies and operational changes imposed on 
the Region. 

The RMG identified Bundle 1 as a group of projects that will likely contain the project 
components to be implemented to recover the projected loss to surface supplies to the 
Region.  Any positive benefits to supply will also provide a positive effect on pumping lifts 
to the Region, thus reducing water supply costs to growers.  

The RMG recognized that the group of projects proposed within Bundle 2 will have additive 
and synergistic effects to reaching the highest priority for the Region, gaining back the 
projected loss to the surface supplies.  The water supply benefits of Bundle 2 will provide 
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some redundancy in conveyance of the wet year and dry year water supplies as Bundle 1, 
provide added benefits of flexibility in operations, and add to the capacity of the Region to 
provide groundwater banking for third-party banking participants.  The third-party banking 
arrangements provide additional water supply and funding to the Region.  In this regard, they 
also add to the complexity to the technical analysis and economic evaluation of Bundle 2 
projects.   It is likely that many of the Bundle 2 projects will be funded and implemented.  A 
detailed technical analysis and economic evaluation of the Bundle 2 projects has not been 
completed for this planning effort, however, it is anticipated that several of the Bundle 2 
projects will have a detailed technical analysis and economic evaluation completed prior to 
implementation and funding, specifically if they are included in near-term funding proposals.  
Projects that do progress to implementation will provide a synergistic effect for the Region in 
meeting the high priority operational objectives of improving water supply reliability and 
groundwater levels. 

9.4 Financial Plan for IRWM Plan Implementation 

9.4.1 Grant Funding Opportunities 

Proposition 50, Round 2 and Proposition 84 implementation grants have been identified by 
the RMG as the near-term grant funding opportunities for implementing the project 
components selected from Bundle 1. Implementing water management measure with the 
highest priority contained in Bundle 1 is driven by the RMG member districts issues and 
needs that relate to modifying the management of their surface water supplies in response to 
changes due to environmental and urban water uses imposed on them from outside of the 
Region.  The resulting modifications to the Region’s ability to absorb surface supplies will 
also have significant statewide water supply reliability benefits.  Because of these issues, 
local agencies expect that some funding assistance will come from outside of the RMG to 
help implement the projects under this Plan.  
 
9.4.2 Local In-Kind Services 

It is anticipated that the RMG entities will contribute direct funding and in-kind services to 
support project implementation of Bundles 1, 2, and 3.  In accordance with each Integrated 
Regional Water Management, Grant Program Guidelines, and Proposal Solicitation 
Packages, it is also anticipated that their contributions will qualify as a funding match when 
projects are included in a proposal. Typical tasks that are expected to qualify for funding 
matches include the following: 
 

 Project formulation, grant application preparation and progress reporting 
 Engineering, design and bidding 
 Acquisition of land and right-of-way easements 
 Contract administration 
 Legal fees 
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 Preparation of environmental documentation 
 Environmental mitigation 
 Project management 
 Coordination and collaboration 
 Collection and preparation of basic project data 

 
Further, as the local entities form agreements as part of the implementation of projects, these 
agreements will contain provisions to share the costs of building each project component.  It 
is up to the RMG to determine the equitable sharing of the costs to the benefits provided to 
the member districts of the Region.  It is also expected that the local districts will be 
responsible for the operation and maintenance costs of each project implemented, as 
explained in operating agreements formed for each project. The extent and the costs of these 
contributions will vary by project. 
 

9.5 Implementation Responsibilities 

9.5.1 Capital Improvement, Ownership, and Operating Responsibilities 

Each RMG member district, or stakeholder, will be responsible for operating the facilities 
within their district boundaries in accordance with the institutional agreements formed as part 
of each project implementation.  The Region is governed by water districts and a few small 
communities.  These water districts have completed numerous capital improvement projects 
and have formed many agreements for operation of such facilities.  
 
9.5.2 Implementation Responsibilities 

Implementation responsibilities include coordinating the following activities: 
 

 The RMG and other interested parties/stakeholders will continue to participate in the 
regularly scheduled monthly meetings as the Plan moves into implementation. 

 Semitropic will continue to act as the lead agency for the RMG as the Plan is 
implemented. 

 Participation in a Joint Powers Authority formed as part of the Proposition 84 funding 
area. 

 Coordination of the RMG with state and federal agencies. 
 Communication with other entities outside the Region. 
 Work with the appropriate local, state, and federal agencies to prepare and complete 

necessary environmental documents as identified in the Plan. 
 Pursuit of opportunities to fund the projects and overall program consistent with the 

Plan. 
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9.6 IRWMP Implementation Schedule 
An implementation schedule is projected for each of the selected implementation projects for 
near-term funding proposals, as shown in Table 9-5.  Implementation schedules for the 
remaining projects contained in Bundles 1, 2, 3, and Deferred are not shown in the Plan since 
they are not anticipated to be the focus of near-term funding proposals. Implementation 
schedules that will be included in proposals for each funding opportunity will be detailed 
versions of the schedules shown in this Plan. The RMG and stakeholders are already 
implementing some of these projects using their own funding, which is anticipated to be 
applied as in-kind funding match in the various proposals. 



Table 9-5  Implementation  Projects for Near-Term Funding Proposals

Project ID 
/ Location 
on Map1

Project Name Project Sponsors Ready for Implementation Estimated Cost

Structural Projects to Increase Water Supply Reliability

Expand Direct Recharge 

5
G-W Banking Conveyance Improvements 

to North Kern Recharge and Recovery 
Facilities

North Kern WSD 
Delano-Earlimart ID  

Kern-Tulare and Rag 
Gulch               

IRWMP Participants

CEQA not completed;
Currently in the Design phase;

Ready for construction by 2009.
$17.5 million

6 Pond Poso Spreading Grounds Semitropic WSD
CEQA completed;

Construction started in 2007;
Phases to be completed in 2008-2009.

$12 million

Modify Conveyance Systems to enhance exchanges and delivery of supplies to in-lieu and direct absorptive capacity

12 Calloway Canal to Lerdo Interconnection
North Kern WSD

Cawelo WD
IRWMP Participants

CEQA completed;
Project R/W have been acquired;

Project in Design phase.

$21.8M                    
(500 cfs design estimate)

14 North Inter-connection between North 
Kern/Shafter-Wasco

North Kern WSD
Shafter-Wasco ID

IRWMP Participants

CEQA completed;
Construction started in 2007. $1.14 million

17 Shafter-Wasco/Semitropic 
Interconnection on Kimberlina Road

Shafter-Wasco ID
Semitropic WSD

IRWMP Participants

CEQA not completed;
Project R/W have not been acquired;

Preliminary design completed;
Ready for construction in 2008.

$12.2 million

Non-Structural Projects

22 Institutional Agreements and Governance 
for IRWMP Implementation IRWMP Participants

Remaining CEQA needs for 
implementation of projects is part of this 

Non-Structural project.
~ $500,000

1 Location of proposed project as shown on Figure 6-2 and Figure 9-5. Total ~ 65 million





Table 9-6 Implementation Project Schedules for Near-Term Funding Proposals

I II III IV I II III IV I II III IV I II III IV
CEQA/NEPA Compliance 1
Project Design and Bidding 2
Acquisition of Land/Right-of-Way
Acquisition of Permits
Construction
Monitoring
Performance Measures
1  Project CEQA has not been completed
2  Project currently in the Design phase

I II III IV I II III IV I II III IV I II III IV
CEQA/NEPA Compliance-Completed 1
Project Design and Bidding
Acquisition of Land/Right-of-Way-Completed
Acquisition of Permits
Construction 2
Monitoring
Performance Measures
1  Project CEQA has been completed
2  Construction started in 2007 amd phases will be completed in 2008 and 2009
3 Schedule described above is for the first phases being built, later phases will be built in 2008 and 2009

I II III IV I II III IV I II III IV I II III IV
CEQA/NEPA Compliance - Completed 1
Project Design and Bidding
Acquisition of Land/Right-of-Way
Acquisition of Permits
Construction 2
Monitoring
Performance Measures
1 Overall Project CEQA has been completed
2  Construction started in 2007

I II III IV I II III IV I II III IV I II III IV
CEQA/NEPA Compliance - Completed 1
Project Design and Bidding 2
Acquisition of Land/Right-of-Way 3
Acquisition of Permits
Construction 4
Monitoring
Performance Measures
1 Overall Project CEQA has  been completed
2 Preliminary design completed
3 Have not acquired all R/W, but cooperating with landowners
4  Ready for construction by 2009

I II III IV I II III IV I II III IV I II III IV
CEQA/NEPA Compliance 1
Project Design and Bidding 2
Acquisition of Land/Right-of-Way 3
Acquisition of Permits
Construction
Monitoring
Performance Measures
1 Overall Project CEQA has not been completed
2  Preliminary design completed
3  Project R/W have not been acquired

2010 Notes

Pond Poso Spreading Grounds

Calloway Canal to Lerdo Interconnection
2007 2008 2009 2010 Notes

2008 2010 Notes

North Inter-connection between North Kern/Shafter-Wasco
2007 2008 2009

2010
Shafter-Wasco/Semitropic Interconnection on Kimberlina Road

2008 2009 Notes2007

2007

G-W Banking Conveyance Improvements to North Kern Recharge and Recovery Facilities
2007 2008 2009 2010 Notes

2009

Project No. 5

Project No. 17

Project No. 6

Project No. 12

Project No. 14



Table 9-6 Implementation Project Schedules for Near-Term Funding Proposals

I II III IV I II III IV I II III IV I II III IV
Programmatic CEQA/NEPA for Water  
Exchange/Banking Between RMG Districts
Groundwater Banking Agreements Between 
Semitropic and/or North Kern and other RMG 
Districts
Exchange Agreements Between DEID and Shafter-
Wasco (CVP-Friant) and RMG Districts

Exchange Agreements Between KT & RG (CVP-
Delta) and RMG Districts

Prepare Water Quality Pump-in Criteria for Friant-
Kern Canal and the California Aqueduct

Complete Adoption of all the RMG's Updated 
Groundwater Management Plans.
Complete CEQA documents for structural projects 
# 5 and #17

2010
Institutional Agreements and Governance for IRWMP Implementation

Notes2007 2008 2009
Project No. 22



 
 

10 Stakeholders and Public Involvement 

10.1 Background 
Seven agricultural water districts overlying the groundwater basin in the northerly portion of 
Kern County together with a resource conservation district formed the Poso Creek Regional 
Management Group (RMG) and developed this IRWMP.  These water agencies, along with 
the resource conservation district that encompasses almost the entire study area, made up the 
eight-agency partnership formed for the purpose of developing this IRWMP.  The RMG 
documented the water management needs of the area and developed regional water 
management strategies to address these needs and the framework for implementing them. 
Planning objectives were identified as noted in Section 1.3  
 
The agencies listed below make up the RMG that formulated and adopted the Poso Creek 
IRWMP.   
 

 Semitropic Water Storage District – Lead Agency 
 Cawelo Water District 
 Delano-Earlimart Irrigation District 
 Kern-Tulare Water District 
 North Kern Water Storage District 
 Rag Gulch Water District 
 Shafter-Wasco Irrigation District 
 North West Kern Resource Conservation District (NWKRCD) 

 
Semitropic acted as the Lead Agency in the development of the IRWMP and was responsible 
for all administrative responsibilities associated with the planning process.  As the lead 
agency, Semitropic organized the RMG meetings, facilitated data exchanges among 
members, and provided administrative reports required for the Poso Creek IRWMP.  
Semitropic submitted an application and received Proposition 50, Chapter 8 funding for 
preparation of this plan.  In this regard, much of the funding for the Poso Creek IRWMP was 
provided from the California Department of Water Resources. 
 

10.2 Stakeholder involvement: 
At the beginning of this IRWM Plan process, the RMG identified a list of stakeholders for 
the region.  The stakeholders were initially contacted by the RMG in written correspondence.  
The RMG notified the stakeholders when meetings were held, which provided stakeholders 
with a recurring forum for comments and input.  The Stakeholders, listed below and 
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presented in Section 1.1.2 of this report, were provided opportunities to actively participate in 
development of the Poso Creek IRWMP. 
 
10.2.1 Regional Stakeholders:  

 Buena Vista Water Storage District 
 Lost Hills Water District 
 Rosedale-Rio Bravo WSD 
 Southern San Joaquin Municipal Utility District 
 Kern County Water Agency  
 Friant Water Users Authority 
 Kern County Board of Supervisors 
 City of Delano 
 City of McFarland 
 City of Shafter 
 City of Wasco 
 Lost Hills Utility District 
 Kern National Wildlife Refuge 

 
10.2.2 State and Federal Stakeholders: 

 California Department of Fish and Game 
 California Department of Water Resources 
 U.S. Bureau of Reclamation 

 
10.2.3 Legislative Contacts: 

 Congressman Kevin McCarthy 
 Congressman Jim Costa 
 Congressman Devin Nunes 
 Senator Dean Florez  
 Senator Roy Ashburn 
 Assembly Member Nicole Parra 
 Assembly Member Jean Fuller 
 Assemblyman Bill Maze 

 

10.3 Public Involvement 

10.3.1 Public Involvement Process 

The RMG developed and implemented the public involvement process to ensure that the 
public was informed in the development of the Poso Creek IRWMP.  This process included 
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regularly scheduled meetings of the RMG throughout the Poso Creek IRWMP process that 
allowed the public recurring opportunities to provide their input. See Appendix E for 
documentation of the Poso Creek RMG’s public involvement efforts. 
  
10.3.2 Public Meetings 

 
The RMG held an initial meeting on April 20, 2005, to solicit input from the participating 
agencies regarding the preparation of an IRWMP.  Following notification of the selection of 
the Poso Creek IRWMP Planning Grant Application, a subsequent public kick-off meeting 
was held on January 5, 2006 to organize planning efforts and address other initial issues. 
 
On January 17th, 2006 the Semitropic Water Bank Monitoring Committee was briefed on the 
award of the IRWMP Planning Grant and the expected activity necessary to prepare the Plan.  
This monitoring committee was briefed again at its May 16th, 2006 meeting. 
 
At the public kick-off meeting for the Poso Creek IRWMP, the RMG developed a list of 
stakeholders for the region. A participation process that ensured that the stakeholders' 
opinions could influence decisions about water management and a process that would 
continue to identify additional stakeholders was also developed early in the plan process.  
Development of existing groundwater management plans for seven water agencies to comply 
with requirements of AB 3030 and SB 1938 also involved public participation and the 
opportunity to identify potential stakeholders for the IRWMP process. 
 
An advertised public meeting was held early in the plan formulation process at the time of 
the March 21, 2006 meeting of the RMG.  The purpose of the public meeting was to present 
to the public, information about the proposed Poso Creek IRWMP planning process and to 
receive comments from interested parties.  The presentation described the region 
encompassed by the Poso Creek IRWMP.  
 
The Poso Creek IRWMP has been discussed at other water management meetings including 
the Kern County Water Agency Member Unit Managers Meetings, the Kern Fan Monitoring 
Committee, and the Pioneer Project participants meetings. 
 
An advertised public meeting was held prior to formal adoption of the IRWMP on July 9th, 
2007.  The purpose of this public meeting was to present the Poso Creek IRWMP findings 
and to receive public comment.  This public meeting was held during the 30-day comment 
period and prior to adoption by each of the RMG member district’s Board of Directors. See 
Appendix F for a copy of the resolutions of plan adoption for each of the member district’s 
that form the RMG. 
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10.3.3 Project Brochure 

 
As the Poso Creek IRWMP was being formulated, the RMG developed a brochure that was 
used to communicate with water district board members, stakeholders, and interested parties.  
A copy of the brochure is provided as an attachment to this IRWMP as Appendix E. 
 

10.4 Economically Disadvantage Communities Representation 
The cities of Wasco, Shafter, and Earlimart located within the Poso Creek IRWMP Region, 
and the cities of Delano McFarland, Lost Hills and the unincorporated community of 
Richgrove, are located within the boundary that encompasses the RMA. Each of these 
communities qualify as economically-disadvantaged communities based on a comparison of 
the statewide median household income with household incomes within these urban areas, as 
shown in Chapter 1.  Although these cities are not members of the RMG, all of these cities 
are considered stakeholders and were given the opportunity to review the draft Poso Creek 
IRWMP as well as provide input during development of the plan. 
 
In regard to water management issues and concerns within the RMA, each of these 
communities rely on the same common groundwater basin for their water supply as the seven 
agricultural water districts that formed the RMG.  It is recognized that any positive benefits 
that result from implementing water management measures in the RMA will have a direct 
positive benefit to the water supplies of these communities.  It is also understood that because 
these are economically-disadvantaged communities, they have limited economic resources to 
draw upon to help resolve the projected loss of surface supplies to the RMA.   
 
As for implementation of the IRWMP and applying for funding grants, it is the intent of the 
RMG to help these communities in qualifying for grant funding by being participants in this 
planning process and to assist these communities by identifying and informing them of 
funding opportunities. Funding opportunities that are outside of the Propositions 50 and 
Proposition 84 funding for IRWMP implementation will also be considered. 
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Cawelo Water District 

Cawelo has prepared a groundwater management plan under California Water Code Section 
10750, et. Seq.  The plan was developed in accordance with the Groundwater Management 
Planning Act of 2003 (SB 1938).  Cawelo’s GMP update is complete and the GMP was 
adopted at the Board’s July 12, 2007 meeting. 
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Delano-Earlimart Irrigation District 

Delano-Earlimart has prepared a groundwater management plan under California Water 
Code Section 10750, et. Seq.  The plan was developed in accordance with the Groundwater 
Management Planning Act of 2003 (SB 1938).  Delano-Earlimart's GMP update is in 
progress and will be adopted at the Board's 8-9-07 meeting. 
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Kern-Tulare and Rag Gulch Water Districts 

In December 2000, the districts adopted a groundwater management plan that was developed 
in accordance with AB 3030.  In May 2003, the districts updated and adopted it to be 
compliant with SB 1938.  The plan formalizes their groundwater management programs and 
assists with modifications to these programs that will preserve and enhanced the districts’ 
groundwater resources. The program’s objective is to preserve and maximize groundwater 
quantity and quality at the least possible cost. 
 
Kern-Tulare and Rag Gulch share common distribution systems and staff.  Therefore, one 
water management plan covering both districts has been prepared.  This is consistent with 
earlier water management plans prepared for these two districts. 
 
Prior to their formation, groundwater levels were falling at a rate of approximately 10 feet 
per year, groundwater quality was degrading, and subsidence of the land surface was 
occurring.  With the importation of water since 1977, groundwater conditions have improved 
dramatically. 
 
Basin Management Objectives 
 

 Maintain or improve groundwater levels within the district 
 Control degradation of groundwater quality 

 
Groundwater Management Plan Objectives 
 

 Pursue measures to increase reliability of CVP supplies 
 Work with the City of Bakersfield to extend contract water supplies  
 Continue to purchase Friant and 215 water supplies 
 Pursue water exchanges and banking programs 
 Develop in-district groundwater recharge and/or banking programs – Rag Gulch  and 

White River  
 Revise water pricing policies to encourage use of district water – completed prop 13 

(218) to increase standby by $60 per acre 
 Improve distribution system facilities to maximize delivery capability – Ninth 

Avenue Pipeline Project 
 

The two districts accomplish an effective conjunctive use program by providing a 
supplemental surface water supply to reduce groundwater pumping.  This aspect of their 
program relies on an extensive system of conveyance and distribution facilities.  Since the 
construction of the distribution system, the districts have successfully reduced groundwater 
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overdraft.  They currently provide an indirect economic inducement by establishing water 
rates high enough to promote water conservation, yet low enough to compete with 
groundwater pumping costs.  This pricing system encourages the use of surface water to meet 
irrigation demands when available, thereby preserving the underlying groundwater resource.  
Under the groundwater management plan, the districts continue to make every effort to 
preserve the presently available groundwater recharge capabilities and to enhance them to 
every extent possible.  Delivery of surface water in lieu of groundwater pumping continues, 
limited only by the availability of affordable surface water and the districts’ distribution 
facilities. 
 
As a result of increasing environmental actions in the Delta, the districts’ CVP water supply 
is only a fraction of what it once was.  This reduced water supply leads to inadequate water 
supplies to permanent crops and will cause a reduction in groundwater levels.  This has 
caused the districts to pursue groundwater-banking programs. 
 
The districts have identified the following key components to fully realize the potential of the 
groundwater management plans: 
 

 Preparation of a periodic report summarizing groundwater conditions in the districts.  
This report includes estimates of historical groundwater pumping and the long-term 
safe yield of the groundwater basin. 

 Development of a network of water user wells, and sampling and records retention 
procedures that can provide the data needed to accomplish the goals of the plan. 

 Consideration of the expansion of the districts’ conjunctive use program. 
 Preparation of periodic reports that summarize the districts’ activities, including water 

supply, power use, crops produced, irrigation demand, and groundwater extraction. 
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North Kern Water Storage District 

On October 19, 1993, the Board of Directors of North Kern passed Resolution No. 93-92 to 
adopt and implement a groundwater management program pursuant to Part 2.5, Division 6 of 
the California Water Code.  In 2007, The District updated their existing Groundwater 
Management Plan (GMP) to be compliant with the current requirements of AB-3030 and SB 
1938.  The updated plan is scheduled to be adopted the Fall of 2007. 
 
North Kern and Rosedale Ranch are referred to as “North Kern” or simply the “District” if 
the text applies to both.  Management issues specific to Rosedale Ranch are identified as 
such where applicable. 
 
Purpose of the Groundwater Management Plan 
 
North Kern has been actively engaged in groundwater management for over 50 years and 
Rosedale Ranch for over 25 years, and to a large extent, the GMP formalizes management 
goals and activities which are currently in place.  The GMP documents management goals 
that have been formulated with public and stakeholder input, adopted by the Board of 
Directors, and used by the District manager to guide operation, engagement in basin-wide 
groundwater management, project implementation, and monitoring of project effects.  The 
GMP has been updated to reflect the increased emphasis on water quality and regional 
groundwater issues.  
 
Groundwater Management Issues 
 
North Kern’s local issues are difficult to separate from regional groundwater issues or the 
North Kern’s specific surface water supply issues because the two are intricately intertwined 
in the North Kern’s conjunctive use activities.  North Kern’s groundwater management 
issues include: 

 Maintain the ability to provide an adequate water supply of satisfactory quality at 
reasonable cost. 

 Protect North Kern’s surface water rights and contracts. 
 Protect and enhance the District’s ability to replenish the groundwater. 
 Pursue participation in groundwater banking for the benefit of the District, potential 

banking partners, and the groundwater basin as a whole. 
 Protect and enhance the District’s groundwater extraction capabilities. 
 Monitor groundwater levels and quality. 
 Conservation of the groundwater resource. 
 Participate in regional groundwater management. 
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 Protect North Kern’s right to continue conjunctive use as urbanization occurs within 
its boundaries. 

 
Basin Management Objectives 
 
By definition, North Kern’s historical conjunctive use practices have caused the District to 
address intertwined groundwater and surface water issues.  As stated in the 1993 
Groundwater Management Program, the overarching objective of the GMP remains to: 
 
“…preserve and maximize the utility of the groundwater resource through conjunctive use 
with available surface water, all with the goal of obtaining an adequate water supply of 
satisfactory quality at the least reasonable economic cost.” 
 
In order to address the Groundwater Management Issues listed previously, North Kern’s 
GMP contains the following Basin Management Objectives (BMO): 
 
Protect the Water Supply 
The objective is to preserve and protect water rights and contracts respecting its existing 
surface water supplies. 
 
Implementation actions pursued to meet this objective include: 1) pursuing opportunities to 
supplement these supplies, 2) purchase of Kern River and/or other supplies, primarily in the 
above-average years, 3) increasing the District’s ability to import water during the wetter 
years, 4) expanding the District’s existing irrigation distribution system facilities (to lands 
already developed to irrigated agriculture, but relying exclusively on pumped groundwater), 
5) purchase of additional water supplies on a permanent or long-term basis, if and when 
available, and 6) litigation if necessary.   
 
Protect Groundwater Replenishment Capability 
The objective is to make every reasonable effort to preserve the presently available direct 
recharge capabilities, and consider enhancement of the capabilities of existing facilities, as 
well as the development of additional facilities.   
 
Implementation actions pursued to meet this objective include:  1) continue to deliver surface 
water in lieu of groundwater pumping, limited by the availability of surface water and 
distribution facilities, 2) continue the present practice of encouraging the construction of 
distribution system facilities to lands which relay exclusively on pumped groundwater, 3) in 
Rosedale Ranch, unlined canals will remain unlined to facilitate incidental recharge for the 
purpose of direct replenishment as incidental percolation, 4) protect the physical recharge 
interface in recharge ponds by minimizing vehicular travel and trampling.    
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Protect Conjunctive Use 
The objective is to preserve and enhance North Kern’s existing extensive conjunctive use 
activities.   
 
Implementation actions pursued to meet this objective include: 1) continue the historical 
practices of improving and constructing new water conveyance, storage and pumping 
facilities, 2) continue conjunctive use program in Rosedale Ranch by providing surface water 
delivery, when available, in lieu of pumping groundwater and 3) when surface supplies are 
available, continue to use the water pricing structure to encourage the use of these supplies, 
and thereby preserve the groundwater resource, by setting water rates competitive with the 
cost to produce groundwater.     
 
Management of Groundwater Extraction  
The objective is to maintain wells to supplement the available surface supplies for lands that 
depend on the District for irrigation water.  Rosedale Ranch will encourage landowners to 
use available surface supplies in lieu of groundwater.   
 
Implementation actions pursued to meet this objective include: 1) continue to own and 
operate District wells which allows for termination of groundwater pumping when surface 
water is available, 2) pursue opportunities to enhance existing wells or construct new District 
wells to more optimally manage the groundwater or meet any of the other Basin Management 
Objectives, and 3) continue to use pricing incentives for Rosedale Ranch which will 
encourage landowners to use available surface supplies in lieu of pumping groundwater.   
 
Encourage Conservation 
Although “conservation” saves very little water in a basin such as North Kern operates in 
because return flows are recaptured and reused, the objective is to continue to practice 
conservation in District operations and encourage and support conservation at the on-farm 
level.   
 
Implementation actions pursued to meet this objective include: 1) pursue opportunities to 
participate in grant programs targeted for conservation, 2) periodically review the energy 
efficiency of its selected power sources that are used to extract groundwater, 3) continue to 
protect incidental seepage of water from its conveyance systems as replenishment to 
groundwater basin, rather than regard it as a loss, and 4) continue to encourage landowners to 
make use of field irrigation evaluations performed by the North West Kern RCD-DWR 
Mobile Laboratory.   
 
Cooperate with Neighbors   
The objective is to continue and enhance cooperation with neighbors.  The District and 
Rosedale Ranch are surrounded by similar water agencies, all with conjunctive use projects 
that share a common groundwater resource, requiring cooperation.   
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Implementation actions pursued to meet this objective include: 1) continue to encourage and 
facilitate importation of available surface water supplies to these neighboring areas, 2) 
remain vigilant with respect to water transfer, exchange, and banking arrangements which 
have the potential to affect the common groundwater resource, and 3) take a leadership role 
respecting hydrologic accounting and groundwater monitoring on a multi-district basis. 
 
Manage Groundwater Levels 
This objective is to manage groundwater levels at economically viable pumping lifts for the 
agricultural uses in the basin.   
 
Implementation actions pursued to meet this objective include all identified actions in the 
previously stated Basin Management Objectives.    
 
Minimize Subsidence 
The objective is to maintain groundwater levels above historical low levels in areas where 
subsidence has occurred historically, and otherwise operate to minimize the potential for 
subsidence and initiate corrective actions if subsidence is detected.    
 
Implementation actions pursued to meet this objective include: 1) provide redundancy and 
flexibility in groundwater production facilities so that the spatial distribution of pumping can 
be altered  in response to observed fluctuations in groundwater levels, 2) operate wells to 
equalize pumping heads on both sides of subsurface zones that have a potential for 
subsidence, and 3) monitor subsidence so that corrective action can be taken in a timely 
manner, and 4) provide surface water in lieu of groundwater within the Management Area to 
landowners where on-farm pumping has been shown to cause subsidence.      
   
Protect Groundwater Quality 
The objective is to control degradation of groundwater quality and enhance quality where 
practicable.   
 
Implementation actions pursued to meet this objective include: 1) comply with and 
encourage District landowners to comply with the Kern County Ordinance No. G-5006 
regarding well construction, 2) operate and maintain District wells in a manner that protects 
the wellhead, 3) adjust operations and maintenance to mitigate problems that are identified 
by North Kern’s Groundwater Monitoring Program,  4) test water quality before completing 
new District wells so that perforations are not placed in zones of poor water quality, 5) if 
requested, provide guidelines to landowners for well construction and maintenance methods, 
6) cooperate with landowners to solve water quality problems, 7) operate the North Kern 
conjunctive use system to maintain groundwater levels and gradients that limit the 
mobilization and migration of known groundwater contaminants, 8) continue to replenish the 
aquifer with high quality surface water , and 9) develop communication channels with Kern 
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County Environmental Health, Kern County Planning, and other agencies to stay informed 
on known contaminant sites.  
 
Minimize Adverse Groundwater-Surface Water Interactions. 
The objective is to maintain and enhance, when practical, flows and water quality in surface 
water features that are impacted by groundwater activities.   
 
Implementation actions pursued to meet this objective include: 1) maintain an existing 
agreement with two water agencies (namely; Cawelo Water District, upstream, and 
Semitropic Water Storage District, downstream) for sharing of the waters of Poso Creek, 2) 
continue to utilize the Poso Creek channel, when dry, as a recharge facility, 3) maintain the 
existing water diversion permits, and 4) provide high quality water to the District’s 
groundwater replenishment facilities.  
 
Develop Groundwater Banking 
The objective is to explore the feasibility of developing a groundwater bank as an expansion 
of ongoing conjunctive use activities.   
 
Implementation actions pursued to meet this objective include: 1) conduct feasibility studies, 
2) develop tools to evaluate the hydrologic impacts, including regional effects, 3) pursue the 
permitting, environmental documentation, and contracting required to implement projects, 4) 
develop funding, 5) construct facilities, and 6) develop an operating plan that is consistent 
with all of the Basin Management Objectives stated above. Banking arrangements could be 
effected through direct and/or in-lieu groundwater recharge.   
 
Address Urbanization 
The objective is to maintain North Kern’s water rights and ability to achieve the Basin 
Management Objectives identified above as land uses change from irrigated agriculture to 
urban uses.  
 
Implementation actions pursued to meet this objective include: 1) conduct an alternatives 
analysis to identify options available to the District, 2) with stakeholder involvement, 
formulate the District’s objectives with regard to urbanization, 3) enter into basin-wide 
discussion that addresses urbanization, and 4) explore various agreements that could be 
negotiated or other actions that could be pursued to protect North Kern’s water rights, 
including uses for urban lands, and 5) encourage development of dual water systems in 
newly urbanized areas to maximize conjunctive use of surface water and groundwater 
supplies.    
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Semitropic Water Storage District 

Semitropic has prepared a groundwater management plan under California Water Code 
Section 10750, et. Seq.  The plan was developed in accordance with the Groundwater 
Management Planning Act of 2003 (SB 1938).   The Board of Directors approved Resolution 
No. ST 03-7 on September 22, 2003, which adopted the plan. 
 
Semitropic has been managing its groundwater resources since its formation in 1958.  In fact, 
it was formed in response to declining groundwater levels.  The groundwater management 
plan formalized the goals and objectives evidenced by Semitropic’s conjunctive use 
management practices, which have evolved over many years of operations.  Through these 
practices, Semitropic has managed its groundwater and surface water resources to the benefit 
of its landowners, the groundwater basin, and California.  It is noted that many of the 
groundwater management plan goals and objectives have been implemented before the plan’s 
formal adoption. 
 
Purpose:  The purpose of the groundwater management plan is to set forth basic operating 
objectives that will preserve and enhance the quantity and quality of the groundwater that is 
vital to sustaining the local economies that rely, in whole or in part, on this resource, and to 
implement groundwater management activities that ensure the long-term sustainability of its 
resources. 
 
Goals:  The goals of the groundwater management plan are to, at the least cost, preserve, 
enhance, or augment the resource as necessary to mitigate and enhance the present 
groundwater levels in the regional groundwater basin.  Semitropic’s groundwater 
management is rooted in the conjunctive use of surface water and groundwater resources 
(that is, water supplies from the two sources are integrated to accomplish optimal use of 
each).  The goals are implemented through five major BMOs, as follows: 
 

 Maintain groundwater levels at economically viable pumping lifts for the agricultural 
uses (economy) of the area; 

 Control the degradation of groundwater quality and enhance quality where 
practicable; 

 Limit inelastic subsidence; 
 Preserve the historical flow of Poso Creek into the area; and 
 Operate the groundwater banking program to benefit Semitropic’s landowners, 

without adversely affecting the water supplies of any Semitropic landowners or 
landowners in neighboring districts. 
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These are the fundamental basin management objectives which will guide the District’s 
decision making, to the extent practicable and economically feasible. Specific management 
actions, practices, and policies which are applicable to the Management Area are discussed 
below for each of the management objectives. 
 
Objective 1 - Maintain groundwater levels at economically viable pumping lifts for the 
agricultural uses (economy) of the area. 
 

 Preserve the yield of the District’s contract for imported State Water Project water 
(through participation in the efforts of the Kern County Water Agency and the State 
Water Contractors to monitor SWP operations). 

 Support measures that will improve the reliability of the SWP (to the extent that it is 
economically feasible for agriculture). 

 Purchase and import “Article 21” water, as available from the State Water Project. 
 Purchase and import additional SWP water which is available from time to time (on 

an annual basis) through the Kern County Water Agency (KCWA).  In this regard, 
support KCWA efforts to keep SWP Table A amount within Kern County and 
available at a price affordable to potential buyers, such as the District.   

 Continue to support and develop the District’s water banking capabilities within the 
Management Area. 

 Continue to support the development of in-lieu recharge projects within the 
groundwater management area, i.e., to accommodate the delivery and use of available 
surface water supplies in lieu of pumped groundwater, including expansion of main 
conveyance facilities to and from the California Aqueduct, as well as irrigation 
distribution system facilities. 

 Support the limited development of direct recharge within the District.  To this end 
Semitropic has purchased 1,440 acres of land to be used for direct recharge.  To date, 
about 320 acres are being converted in the first and second phases of the Poso-Creek 
Spreading Grounds. 

 Participate in water banking projects located outside of the District’s area as an 
additional means of regulating water supplies available to the District.  The District is 
limited in its ability to take surface water which may become available either late in 
the year or early in the year, since (owing to geology) in-lieu recharge is the primary 
means of recharge (which limits the District’s absorptive capability to the relatively 
“low” irrigation demands of these times of the year). Accordingly, among other 
matters, participation in direct recharge banking projects outside of its area provides a 
place to store water which is independent of irrigation demand. 

 Facilitate the importation of surface water supplies to neighboring water agencies 
relying on the common groundwater resource. 

 Encourage the use of surface water (in lieu of pumped groundwater) when available 
(e.g., through water-pricing policies and contracts for intermittent water deliveries). 
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Objective 2 - Control degradation of groundwater quality and enhance quality where 
practicable. 
 

 Maintain groundwater levels such that the movement of relatively higher TDS 
groundwater (lying to the west) is mitigated.  This would involve maintaining 
groundwater levels through the actions summarized for the first basin management 
objective. 

 Construct a sanitary well seal, in accordance with Kern County Ordinance No. G-
5006, on all new wells. Refer to Appendix B for a copy of the ordinance. 

 Construct an annular well seal, in accordance with Kern County Ordinance No. G-
5006, on all new wells.  (If applicable, this seal is to isolate the groundwater located 
above the Corcoran or “E” clay, from that found below this regional, confining clay 
layer.) 

 Abandon wells in accordance with provisions of Kern County Ordinance No. G-5006.  
The District has adopted a policy to financially assist landowners with the expense of 
properly destroying abandoned wells. 

 Provide guidelines to landowners for well construction and maintenance methods to 
minimize risk of corrosion, encrustation, casing failure, siphoning of pesticides, 
wellhead spills of toxics and other actions that have potential to cause aquifer 
contamination. 

 Seek partners that would help finance the treatment of drainage water in localized 
areas and any otherwise “unusable” water, all with the objective of developing 
useable supplies. 

 Test water quality before completing new wells so that perforations are not placed in 
zones of poor water quality. 

 Continue gathering data to update and refine the estimate of the location of the base 
of fresh water and pockets of poor water quality, and to enhance the understanding of 
the hydrologic character of the western edge of the District. 

 Provide landowners within the District with the technical information required so that 
their operations protect the main aquifer from migration of poor water located to the 
west, above the E-clay, and below the production zone. 

 Contact Kern County Environmental Health on a regular basis to stay current with the 
status of known contaminant sites. 

 Obtain from Kern County Environmental Health all monitoring data for independent 
review of the groundwater quality beneath the City of Oxnard’s bio-solids spreading 
operation to assure that the operation will not degrade water quality. 

 Contact agencies north of the Kern County boundary to obtain the same level of 
information obtained in Kern County concerning; groundwater quality, contaminant 
sites, water level and quality monitoring, and groundwater management.   
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Objective 3 - Limit inelastic subsidence. 
 

 Maintain groundwater levels within historical water level fluctuations to eliminate or 
limit inelastic subsidence.  This would include the actions summarized for the first 
basin management objective.   

 Provide redundancy and flexibility in groundwater production facilities so that the 
spatial distribution of pumping can be altered to some extent from year to year in 
response to observed fluctuations in groundwater levels. 

 As required in the mitigation measures of the Semitropic Water Bank EIR, the 
District has constructed an Extensometer located near the future well field for the 
purpose of measuring land subsidence.  Data is gathered and logged daily and 
recovered at least semiannually. 

 
Objective 4 - Preserve the historical flow of Poso Creek into the area. 
 

 Maintain an existing agreement with two upstream water agencies (namely; North 
Kern Water Storage District and Cawelo Water District) for sharing of the waters of 
Poso Creek. 

 Maintain the District’s existing water diversion permit, and convert it to a license at 
the appropriate time. 

 
 Objective 5 - Operate groundwater banking program to benefit District landowners, without 
adversely affecting water supplies of any District landowners or landowners in neighboring 
districts. 
 

 Only water stored under the banking agreement may be withdrawn from Semitropic’s 
groundwater basin.  Water must first be stored before it is withdrawn.   

 Semitropic will retain a minimum quantity of its SWP supply to maintain the quality 
of water delivered to farmers. 

 The District will retain about ten percent of the water delivered to account for aquifer 
and operational losses. 

 Pursuant to the In-lieu service contracts the District cannot require more water to be 
pumped from the wells on a given farm than the total of all prior surface water 
deliveries to that farm for banking purposes. 

 A network of new monitor wells, solely for monitoring purposes, has been 
constructed to supplement the network of production wells. 

 Withdrawal of stored water would be prohibited if such withdrawals would cause the 
average groundwater levels over a three-year period to be 15 feet lower than the 
average groundwater levels which would have prevailed without the project over the 
same three-year period and other mitigation measures are not taken.  

 Groundwater levels are reviewed by a Monitoring Committee composed primarily of 
representatives from surrounding water districts. 
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Implementation of Semitropic’s Groundwater Management Plan:   Implementation of the 
objectives stated in the groundwater management plan has been ongoing since the late 1960s, 
when landowners approved the construction of main conveyance and distribution system 
facilities extending from the California Aqueduct to farm delivery locations.  Certain 
activities that will be under way over the next one to three years are related to the BMOs 
identified in the groundwater management plan.  These include (1) the planned construction 
of new irrigation distribution systems that will deliver surface water supplies (when 
available) to lands currently relying exclusively on pumped groundwater (this relates to the 
first basin management objective); and (2) the development of a groundwater flow model 
that can be used to evaluate the anticipated water level response of planned operations, as 
well as to evaluate what would have happened under a changed set of conditions (this is 
important with regard to the fifth basin management objective). 
 
Achievement of Groundwater Level Enhancement:  Semitropic’s conjunctive use programs 
have clearly arrested the long-term decline in water levels that persisted prior to their 
implementation.  SWP water has been delivered since 1973.  The irrigation distribution 
system was built out between 1972 and 1977 to include 42,000 acres.  Water pricing 
incentives have been in place since 1979.  A number of landowner wells were connected to 
Semitropic’s system from 1989 through the present. 
 
While imports from the SWP significantly reduced declining groundwater levels, they did 
not eliminate it.  The 1987-1992 droughts, with reduced SWP deliveries, led to declining 
water levels causing Semitropic to search for ways to take advantage of available 
underground storage (estimated at 2 million acre feet).  In the late 1980s and early 1990s, 
Semitropic began the process of finding water-banking partners.  The attached figure depicts 
the value of groundwater recharge in reducing groundwater overdraft. 

 
Groundwater Banking for Other Partners:   Semitropic’s infrastructure has been extensively 
improved and expanded as part of the Water Bank, which was approved in 1994. The 
Groundwater Monitoring Committee was formed to provide regional oversight of the Water 
Bank. An interconnection to Shafter-Wasco, constructed in 1994, also provides regional 
management conveyance capacity.  As part of the Water Bank, the irrigation distribution 
systems were expanded to 30,700 acres of which 20,600 acres has first priority use by the 
Original Banking Partners and 10,100 acres has first priority use by the District. 
 
While Semitropic has developed significant in-lieu recharge capability, it had not developed 
any significant direct recharge capability.   Accordingly, to provide additional banking 
flexibility, Semitropic purchased shares in the Kern Water Bank in 1995 for outside-district 
banking.  The Kern Water Bank is a direct recharge project. 
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Semitropic’s Stored Water Recovery Unit:   In the late 1990s, Semitropic pursued planning 
for an expansion of its Water Bank through a project referred to as the Stored Water 
Recovery Unit.  When implemented, the Stored Water Recovery Unit will provide improved 
dry-year pump-back capacity with the construction of a well field in the northwest portion of 
the district. Because of requests from the Banking Partners and others, there is an expanded 
need to increase the SWP’s dry-year yield.  In response to this need, Semitropic developed 
the concept and produced supporting feasibility studies and environmental documentation.  
This project makes use of an unfarmed area in the northwest portion of the district known to 
contain good quality groundwater.  The project makes use of increased storage capability of 
the aquifer system and adds 650,000 acre-feet of storage capacity.  The return capacity would 
increase by up to 200,000 acre-feet per year of dry-year yield.  This water would be delivered 
directly into the California Aqueduct through a new facility including a seven-mile-long 
pipeline originally envisioned as having a 96-inch-diameter.  Subsequently, the diameter of 
this pipeline was increased to 120 inches to accommodate future demands for conveyance 
capacity between the Friant-Kern Canal and the California Aqueduct.  Of the yield, 150,000 
acre-feet would come from 65 new wells constructed in the proposed wellfield area and 
50,000 acre-feet would be produced from existing wells in the farmed areas and transported 
to the return pipeline by current Semitropic facilities.  Semitropic has considerably more 
groundwater pumping capacity than the current 300 cfs return capacity, but is limited to 300 
cfs by the reverse flow pipeline and pumping plant that returns water to the California 
Aqueduct facilities. 
 
Interconnection with Shafter-Wasco:   Water transfers and facilities are used to transport 
SWP water through Semitropic facilities to interconnections with Shafter-Wasco.  These 
facilities consist of a pumping plant and a 3-mile long, 36-inch diameter pipeline.   Also 
planned for construction are project features including a 30-inch diameter and 60-inch 
diameter connections to other infrastructure enabling an expansion of the water transfers 
between the two districts. 
 
Groundwater Banking Program:  In 1994, Semitropic entered into a Memorandum of 
Understanding (MOU) with five adjacent local districts which provided for proceeding with 
implementation of the Semitropic Groundwater Bank (Water Bank).  These districts included 
North Kern, Shafter-Wasco, Southern San Joaquin Municipal Utility District, Buena Vista 
Water Storage District, and Rosedale-Rio Bravo Water Storage District.   
 
The goal of the Water Bank has been to provide long-term underground storage of surplus 
SWP water to stabilize declining groundwater levels and provide drought supplies to the 
Banking Partners.  The Banking Partners are the Metropolitan Water District of Southern 
California, Santa Clara Valley Water District, Alameda County Water District, Alameda 
County Zone 7 Water Agency and Vidler Water Company.  Newhall Land and Farming 
Company has acquired a part of Vilder’s interest.   
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Water is stored in the groundwater basin when agencies make their SWP or other supplies 
available to Semitropic.  Theses surface supplies are delivered to landowners in lieu of their 
pumping of groundwater.  During extraction years, two mechanisms can be used to return 
water to the Banking Partners.  The first is through exchange, whereby a portion of the 
District’s SWP water is used to return previously banked water and the District pumps and 
delivers a like amount of groundwater to its Contract Service Area, which is otherwise 
entitled to the SWP supply.  
 
The second method of return of water to the California Aqueduct is used in particularly dry 
years when the SWP Table A allocation is insufficient to meet Semitropic’s contractual 
commitment to return water to the Banking Partners.  Under this circumstance, Semitropic 
will extract groundwater and physically deliver it through pump-back facilities to the 
California Aqueduct. 
 
This program is fully subscribed to by the Banking Partners, who have delivered about 
almost one million acre-feet of water to Semitropic.  The water can be returned at a rate of up 
to 300 cubic feet per second (cfs).  The proven and working Water Bank has a return 
capability of 90,000 acre-feet per year of direct return to the California Aqueduct.  This is 
achieved with a flow rate of 300 cfs (18,000 acre-feet per month) for the five months of the 
off-peak irrigation season 
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Shafter-Wasco Irrigation District 

In an effort to preserve local management of water supplies and protect groundwater 
investment developed over the past four and a half decades, the Shafter-Wasco Board of 
Directors adopted a groundwater management program under provisions of California Water 
Code 10750 et seq., which were added through the enactment of AB 225 and recently 
updated it to be compliant with SB 1938.  The initial plan was adopted by Resolution 93-10 
on June 8, 1993.  The updated plan is scheduled to be adopted on August 14, 2007.  Shafter-
Wasco has the responsibility of conjunctively managing its surface water and groundwater 
supplies to ensure an adequate water supply for water users.  The primary focus is to 
coordinate the management of surface water supplies with particular emphasis on the CVP. 
 
The management program attempts to sustain storage levels and the groundwater supply.  
Physically, the objective is to preserve the utility of the groundwater resource, both in terms 
of quantity and quality.   Further, enhancement or augmentation of the resource is necessary 
to mitigate the present level of overdraft in the overall groundwater basin and the attendant 
long-term decline in groundwater levels. 
 
Key groundwater management program elements include: 

 Policy on conjunctive use of surface water and groundwater; 
 Groundwater monitoring; and 
 Groundwater recharge 

 
Objective 1 - In order to implement program elements, Shafter-Wasco has adopted policies 
to: 
 

 Import all available surface water; 
 Encourage surface water use through economic policy and inducements. 

 
Objective 2 - Monitoring elements of the program include: 
 

 The monitoring of groundwater levels; 
 Monitoring agricultural water quality; and 
 Preparing an annual water supply report 

 
Objective 3 - Also included in the program are these groundwater recharge elements: 
 

 Use of surface water in-lieu of pumping groundwater; 
 Water supply exchanges and agreements with neighbors; and 
 Water supply banking agreements  
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Appendix B 

Kern County Ordinance No. G-5006 
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Appendix C 

Description of San Joaquin River Settlement 



Central Valley Project
FRIANT DIVISION

Los Angeles

San
Francisco

Sacramento

Fresno



A Ab bo ou ut t T Th he e F Fr ri ia an nt t D Di iv vi is si io on n 
THE LAND, ITS CROPS AND ITS PEOPLE 

§  The Central Valley Project’s Friant Division service area  includes one million acres 
of the world’s richest farmland in portions of Merced, Madera, Fresno, Tulare and Kings 
counties which annually produces about $2.5 billion in gross agricultural production with 
a  tremendous  variety  of  crops  and  that  amount  turns  over  and  expands  as  it  passes 
through  the  economy.  Numerous  communities  depend  on  Friant  water  supplies  either 
directly  ―  such  as  the  cities  and  towns  of  Fresno,  Friant,  Orange  Cove,  Lindsay, 
Strathmore and Terra Bella ― or indirectly from groundwater recharge from irrigation. 

§  The  15,000 mostly  small  Friant Division  family  farmers  have,  largely  thanks  to  the 
availability of Friant project water, accomplished what was asked of them by the federal 
government when the CVP was being developed. They have created the most productive 
agricultural region in the world. 

§  All water diverted  into the Friant service area has been beneficially used  for  irrigation 
and municipal purposes. 

PRINCIPAL PROJECT FEATURES 

§  Friant Dam and Millerton Lake on the San Joaquin River northeast of Fresno. 

§  The 152mile FriantKern Canal from Friant to the Kern River in Bakersfield. 

§  The 36mile Madera Canal that runs northwest to Ash Slough, east of Chowchilla. 

FRIANT DIVISION CONTRACTORS AND AGENCIES 

§  Twentyeight districts and cities, all along the southern San Joaquin Valley’s East Side, 
have CVPFriant water service contracts with the U.S. Bureau of Reclamation. 

§  Eight agencies (six districts, two counties) have CrossValley Canal exchange contracts. 

§  The Friant Water Users Authority  represents  22  of  these  agencies. The  FWUA was 
formed in 1985 under the state’s joint exercise of powers law to operate and maintain the 
FriantKern Canal. 

§  The new Friant Water Authority, which has 20 member agencies, assumed operation 
and maintenance of the FriantKern Canal June 30, 2004.
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§  The  MaderaChowchilla  Water  and  Power  Authority  operates  and  maintains  the 
Madera Canal. 

§  The U.S. Bureau of Reclamation,  an agency of  the  Interior Department, operates and 
maintains Friant Dam and administers the Central Valley Project, including determining 
the Friant Division’s water supply availability. 

FRIANT WATER DELIVERIES AND RELEASES 

§  On average, the Friant Division annually delivers approximately 1.3 million acrefeet 
of water.  Some parts of the service area rely totally on Friant Division water as their sole 
source  of  supply.  Other  parts  of  the  region  are  blessed  with  good  quality  aquifers 
allowing  for  groundwater  recharge  during  wet  years  which  can  be  then  drawn  upon 
during dry years (what is known as the conjunctive use of surface water and groundwater 
sources).  The Friant Division is unique among Bureau of Reclamation projects in it uses 
a twoclass system of water delivery: 

§  Class 1 water is the “firm” supply, the first 800,000 acrefeet of project water to 
develop behind Friant Dam. It  is delivered to parts of  the service area that have 
limited  or  no  access  to  groundwater  supplies  and  as  a  base  supply  to  other 
districts. 

§  Class  2  water  develops  only  after  it  becomes  evident  to  the  Bureau  of 
Reclamation  that  all Class 1  demands  can  be met  (usually  in  average or  above 
average  water  years).  It  is  delivered  to  districts  that  can  rely  on  groundwater. 
Class  2  water  is  typically  used  to  replenish  the  groundwater  through  “inlieu” 
recharge, providing growers with  surface water  inlieu of using  their wells,  and 
through direct  recharge.  Friant  has  1.4 million  acrefeet  of Class  2 water  under 
contract, although the amount of Class 2 water varies from that amount to none at 
all,  depending  on  the  water  year’s  runoff;  it  averages  400,000  acrefeet.  For 
certain  limited  times  (usually  when  flood  releases  are  being  made),  the  U.S. 
Bureau  of  Reclamation  makes  available  full  supplies  of  Class  2  water  and 
occasionally  provides  water  for  use  outside  of  normal  Reclamation  Law 
restrictions under Section 215 of the Reclamation Reform Act. 

§  Friant Dam Riparian Flow Releases to the San Joaquin River for 38 miles downstream 
from Friant Dam average more than 100,000 acrefeet of water supply each year. 

§  Flood  releases  from  Friant  Dam  average  more  than  200,000  acrefeet  each  year  as 
modeled  over  the  last  80  years  with  actual  flood  releases  exceeding  an  average  of 
400,000  acrefeet  over  the  last  30  years.  This  water  can’t  be  put  to  use  in  the  Friant 
Division due to limited storage and conveyance facilities.  During the spring and summer 
of 2006, approximately 1.2 million acrefeet of water was lost to flood releases.
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§  Groundwater is a crucial part of the overall Friant Division supply. Much of the Friant 
Division  relies  upon  a  combination  of  groundwater  and  surface water  to meet  all  crop 
needs. The Friant Division came into service between 194456 and has been successful in 
arresting the serious condition of groundwater overdraft  that existed prior  to the project 
although  a  critical  groundwater overdraft  still  exists  in  parts  of  the  service  area  and  in 
other parts of the southern San Joaquin Valley. 

WHERE FRIANT WATER COMES FROM 
§  Friant water users depend upon the San Joaquin River and water rights obtained in the 

late 1930s by the U.S. Bureau of Reclamation, prior to Friant Dam’s construction. One of 
these  agreements  requires  delivery  of  840,000  acrefeet  of  a  substitute  supply  of  CVP 
water each year  to the West Side “Exchange Contractors”, which hold historic rights  to 
San  Joaquin  River  water,  through  the  DeltaMendota  Canal.  That  exchange  makes 
diversions at Friant Dam possible. 

§  Although  Friant  Dam  is  frequently  cited  as  the  sole  contributor  to  diminished  San 
Joaquin  River  flows  and  resulting  anadromous  fishery  losses,  significant  flows  were 
diverted beginning  in the 1860s and 1870s,  long before Friant Dam was built (between 
193944),  at  Mendota  Dam  and  Sack  Dam  on  the  San  Joaquin  Valley’s  West  Side. 
Records slow that the river was often dried up downstream from the Sack Dam diversion. 
Construction  of San  Joaquin  Light  and Power’s Kerchkoff Dam  near Auberry  in  1916 
blocked  upstream  fish  passage  and  high  Sierra  Nevada  salmon  spawning.  Later,  10 
additional upstream dams and diversion  facilities were built, mostly  before Friant Dam 
was completed. 

FRIANT’S POLICY OF SEEKING SOLUTIONS 
Friant  agencies  are  engaged  in  a  number  of  other  activities  that  have  outstanding  potential  to 
benefit the San Joaquin River. They include: 

§  The San Joaquin River Group Authority’s Vernalis Adaptive Management Program 
and river fish flows. 

§  The  San  Joaquin  River  Water  Quality  Management  Group  as  it  works  on 
improvements to flow and water quality. 

§  A  Water  Quality  Exchange  Program  being  pursued  with  the  Metropolitan  Water 
District of Southern California that addresses concerns regarding drinking water quality 
for more than 20 million Californians as well as potential positive water supply impacts 
to the Friant service area. 

§  The CalFed BayDelta Program and its many studies and activities related to the Bay 
Delta Estuary.
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§  The  Upper  San  Joaquin  Basin  Storage  Investigation  being  conducted  by  the  U.S. 
Bureau  of  Reclamation  and  California  Department  of  Water  Resources,  including  the 
proposed Temperance Flat Dam and Reservoir. 

§  Development of restoration strategies for the San Joaquin River, including a number of 
important  studies  and  inventorying  activities  involving  federal,  state  and  stakeholder 
agencies  and  groups,  that  continued  even  after  an  earlier  fouryear  settlement  process 
with the NRDC coalition ended. 

§  A commitment by Friant leaders to address problems and issues by attempting to work 
constructively with others with differing views. As a result, Friant has  forged excellent, 
productive working  relationships agencies  such as MWD and Westlands Water District 
with  which  Friant  at  one  time  had  significant  differences.  The  same  policy  made  it 
possible  for Friant  to work closely with NRDC and  its environmental plaintiffs  for  four 
years  on  possible San  Joaquin River  enhancement  solutions  and  now  has  resulted  in  a 
settlement  of  the  litigation,  plus  a  commitment  to  work  together  to  achieve  the 
Restoration Goal, Water Management Goal and related activities and needs related to the 
San Joaquin River. Friant is a strong supporter of environmental values and San Joaquin 
River restoration. But Friant also takes pride in what has been created over the past half 
century along the valley’s East Side thanks to a dependable water supply, and federal and 
state commitments made so long ago. 

Please See “Friant Division Facts,” Next Page
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he  settlement  presented  to  the  Federal  Court  on  September  13,  2006,  is  intended  to 
resolve a court case that began as a dispute over renewal of federal water supply contracts 
for San Joaquin Valley  farmers and evolved over 18 years  to become a debate over the 

nature and future of the San Joaquin River. 

In the late 1980s, irrigation districts within the Central Valley Project’s Friant Division were 
moving  to  renew  longterm  water  service  contracts  that  were  then  expiring.    Friant  districts 
believed the United States had pledged when it executed the original 40year contracts that there 
would be a continuous supply of water for Friant as long as it was put to beneficial use.  In 1988, 
as  the United States Department of  the  Interior was  in  the process of  renewing  the  first Friant 
contract, that of the Orange Cove Irrigation District, objections were raised by the environmental 
community.  The  Natural  Resources  Defense  Council  (NRDC)  and  a  coalition  of  other 
environmental and commercial  fishing plaintiffs  initiated  litigation  that challenged  the contract 
renewals.  Since then, the environmentalists amended their complaint several times, raising many 
complicated legal issues. 

In  recent  years,  though,  the dispute has centered on a state  fishery protection  law, Section 
5937 of the California Fish & Game Code.  This state law requires dam owners and operators to 
release "sufficient" water to operate a fish passageway or "maintain in good condition" the fish in 
the river below the dam.   The dispute centered on whether  this  state law applied to the federal 
project and,  if  so, whether releasing the amount of water needed to satisfy the state  law would 
conflict with the laws authorizing the dam. 

In  August  2004,  the  court  ruled  that  Section  5937  imposes  a  continuing  duty  to  release 
sufficient water  from Friant Dam  into  the San Joaquin River  to restore  former historic  salmon 
runs and fishery conditions.  The court did not determine how much water would be needed to 
satisfy the state law.  Rather, the court set the case for a trial in February 2006 to determine the 
amount of  the releases.   In 2005,  the parties began preparing  for  that  trial  and gained valuable 
new scientific information about possible restoration strategies. 

In  summer  2005,  Senator  Dianne  Feinstein  and  House  Water  and  Power  Subcommittee 
Chairman George Radanovich began a nonpartisan effort to bring the parties together to achieve 
a mutually agreeable settlement.  This represented the second try to settle the case.  The first set 
of settlement negotiations  took place  in 1999   2002, during which  time  the parties  conducted 
many fishery and water supply related studies. 

Even though this  first fouryear round of negotiations proved unsuccessful with the parties 
ending up going back to court, a foundation for future discussions was laid. 

T
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New negotiations began during the summer of 2005.  Talks were frequent and just as often 
difficult but progress, although slow, proved to be steady. 

A  key  breakthrough  occurred  when,  at  the  urging  of  Senator  Feinstein  and  Chairman 
Radanovich, the parties agreed on a significant compromise:  In exchange for restoration of the 
river below Friant Dam, Friant’s water  loss  for  the  fishery’s  needs would  be capped at certain 
amounts.   Even though the settlement will result  in use of a portion of  the Friant water supply 
that  the  farmers  really can’t afford  to  lose,  the compromise  removed what promised  to  stretch 
into years of continued uncertainty over  the Friant water supply and economic and social well 
being of the eastern San Joaquin Valley. It also provided means of attempting to recover, reuse 
and recirculate water in an attempt to mitigate impacts upon Friant users. 

By April 2006, the parties were able to inform the court that agreement had been achieved on 
numerous  issues,  including  restoration  goals,  water  flows,  ways  of  managing  and  recovering 
water and a host of other issues.  At the end of June, attorneys for the parties reported that they 
had agreed to a settlement in principle.  The agreement, covering 20 years, and possibly longer, 
is now public as a result of filing the document with the court.
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Who are the parties to the Settlement? 
The agencies and organizations that are party to the San Joaquin River litigation Settlement are 
principally  the plaintiffs’  coalition  led by  the Natural Resources Defense Council  (NRDC),  the 
U.S. Bureau of Reclamation and Friant Water Users Authority.  (A complete list of plaintiffs and 
defendants may be found in the separate joint briefing document “The Parties”.) 

What are the broad objectives of the Settlement? 
The Settlement includes two objectives.  The first is a commitment to restore flows and salmon 
to  the  San  Joaquin  River  between  Friant  Dam  and  the  Merced  River  confluence.    The 
settlement also recognizes that water is the lifeblood for both salmon and the people of the San 
Joaquin  Valley  –  it  is  a  resource  that  must  be  shared.  Thus,  the  settlement  also  provides 
opportunities  for  Friant  Division  longterm water  contractors  to mitigate water  supply  impacts 
resulting from water releases called for under the Settlement. 

How much water must be released to restore salmon? 
The  settlement  requires  specific  releases  of water  from Friant  Dam  to  the  confluence  of  the 
Merced River,  designed primarily  to meet  the  various  life  stage needs  for  spring and  fall  run 
Chinook  salmon.    The  release  schedule  assumes  continuation  of  the  current  average  Friant 
Dam  release  of  116,741  acre  feet,  with  additional  flow  requirements  depending  on  the  year 
type.    For  example,  approximately  247,000  acre  feet  would  be  released  in  most  dry  years, 
whereas about 555,000 acre feet would be released in wet years. 

How will this impact Friant water supplies? 
Friant completed an extensive modeling of the water delivery impacts that would come from the 
Settlement  and  concluded  that  in  the absence of mitigation measures,  implementation of  the 
Settlement would be expected  to  reduce Friant Division  longterm water contractor deliveries, 
on average, by about 170,000 acre feet each year (15 % of the 1,150,000 acre feet of average 
deliveries  to  Friant  Division  longterm  contractors).  Through  creative  water  management 
strategies, Friant will work  to minimize  the  impact  of  these delivery  reductions.   An  important 
element of the settlement, however, is that tools will be developed and implemented to reduce 
or avoid these water supply impacts by utilizing surplus water primarily to enhance groundwater 
programs,  and  also  developing  programs  to  return  water  to  Friant  water  users  through 
recapture, recirculation, transfers and exchanges.
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How quickly will flows and salmon be returned to the river? 
Interim  flows will begin  in  the fall of 2009 and full  restoration  flows would begin no  later  than 
January  2014.  Salmon  will  be  reintroduced  no  later  than  December  31,  2012  in  the  upper 
reaches. 

What other restoration measures does the Settlement require? 
There  are  many  physical  improvements  within  and  near  the  San  Joaquin  River  that  will  be 
undertaken  to  fully  achieve  the  river  restoration  goal.  The  improvements  will  occur  in  two 
separate phases that will focus on a combination of water releases from Friant Dam, as well as 
structural and channel improvements. 

How does  the San Joaquin River  restoration project compare  to other  river  restoration 
projects? 
This historic effort to restore the San Joaquin River is one of the most significant and ambitious 
river restoration projects in the West.  It covers 153 miles of the San Joaquin River from Friant 
Dam to the mouth of the Merced River, and involves not only restoring flows to approximately 
60 miles of  dry  river  bed,  but  also  significant  channel  and  fish passage  improvements.  The 
settling  parties  are  unaware  of  any  other  river  restoration  project  involving  changes  of  this 
magnitude. 

What role will the State of California play in implementing the Settlement? 
The  State  of  California  has  expressed  strong  support  for  this  Settlement  and  has  pledged 
cooperation  and  the  financial  resources  of  the  State  to  help  it  succeed.    Through  the 
Department  of Water  Resources,  Department  of  Fish  &  Game,  the  Resources  Agency,  and 
CalEPA, the state has entered into a Memorandum of Understanding (“MOU”) with the Settling 
Parties  that  outlines  an  important,  collaborative  role  for  the  state  in  the  planning,  design, 
funding, and implementation of the actions called for by the Settlement. 

Who benefits from a restored San Joaquin River? 
Beyond  the direct  environmental benefits of achieving  the  restoration goal, and  the benefit of 
planning certainty  for  the 15,000 family farms  that  rely on Friant water for some or all of  their 
water  needs,  other  significant  public  benefits  are  expected  to  result  from  the  settlement, 
including  downstream  water  quality  benefits  and  increased  recreational  opportunities.  In  its 
MOU  with  the  settling  parties,  the  State  of  California  acknowledged  the  public  benefits  of 
restoring the San Joaquin River, emphasizing that restoration will provide broad benefits to the 
environment, to the federal, State and local governments, and to millions of Californians.



Q Qu ue es st ti io on ns s a an nd d A An ns sw we er rs s  Page 3 

How much will implementing the restoration goal under the Settlement cost? 
The Settling Parties have carefully studied San Joaquin River restoration for many years and, 
as part of this settlement, have identified the actions and highest priority projects necessary to 
achieve restoration as provided in the settlement.  Preliminary cost estimates to complete these 
actions  and projects were developed  ranging  from  $250 million  to  $800 million.    The  largest 
variables in this range are the assumptions as to the specific type and extent of levee work that 
may be required in connection with some of the projects.  The highend estimate of $800 million 
assumes that concrete slurry walls, a very costly type of  levee stabilization, would be required 
throughout  the  areas  where  physical  improvements  are  undertaken,  whereas  the  lowend 
estimate  of  $250  million  assumes  that  less  costly  levee  requirements  would  apply.  The 
California  Department  of Water  Resources,  which  has  responsibilities  related  to  levees  and 
flood protection, has reviewed the settlement and provided its own preliminary cost estimate in 
the  range of  approximately $350 million  to $570 million.  More precise  cost  estimates will  be 
completed  in  the  course  of  projectspecific  planning  activities,  which  will  happen  as  part  of 
Settlement implementation. 

Where will the money come from to support the settlement? 
Funding for the restoration and water management objectives will be drawn from a combination 
of  federal  appropriations,  state  bond  initiatives  and  current  environmental  contributions  from 
farmers and cities served by Friant Dam.  The draft legislation incorporated into the settlement 
provides  authorization  for  up  to  $250  million  in  federal  appropriations.  In  addition,  the 
settlement dedicates the “Friant Surcharge”, a Central Valley Project Improvement Act (CVPIA) 
environmental fee of $7 per acre foot of water charged to Friant Contractors (because of a lack 
of  water  releases  to  the  river)  under  the  CVPIA  for  use  by  the  program.  It  also  permits 
Settlement  monies  to  be  used  for  the  Water  Management  and  Restoration  goals.  Friant 
Contractors’ contributions are limited to Restoration Fund and Surcharge payments. California’s 
Prop. 84 on  the November 7th ballot  includes $100 million  to  implement  the settlement.   The 
parties also believe several of the projects called for in the settlement could qualify for funding 
under one or more of the infrastructure bonds on the November ballot.  The Settlement provides 
for  bonding,  guaranteed  loans  or  other  financing  using  annual  payments  for  debt  service.  It 
anticipates  State  of  California  financial  participation.  Taken  together,  it  is  expected  these 
funding  sources and  financing  strategies will  provide  sufficient  funding  to  fully  implement  the 
settlement. 

What was the basis of the lawsuit when it was filed in 1988? 
The  NRDC  Coalition  originally  challenged  the  U.S.  Department  of  the  Interior’s  proposal  to 
renew  Friant  Division  40year  water  service  contracts  without  an  Environmental  Impact 
Statement.  NRDC’s complaint was subsequently amended to include other claims, including a 
claim under the Endangered Species Act, and a claim alleging that the operation of Friant Dam 
violates California Fish & Game Code Section 5937, which requires dams to release sufficient 
water  to  keep  fish  in good condition below  the dam.    It was  the  latter  claim  that  became  the 
focus of the litigation in recent years.  All of these claims are resolved by the current settlement.
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Why did you decide to settle? 
The  Settling  Parties  believe  that  commitments  under  the  agreement  and  the  cooperative 
approach toward restoration provide an historic opportunity to restore the San Joaquin River in 
a manner broadly acceptable  to water contractors who have been operating under a cloud of 
uncertainty regarding their water supply due to pending litigation for the past 18 years.   Working 
together to face this environmental and water management challenge is the best way to ensure 
that restoration proceeds expeditiously and with broad public support. 

How have other stakeholders been involved? 
The  settling  parties  have  dedicated  substantial  time  and  effort  to  reaching  out  to  the  many 
stakeholders who have an interest  in the future of the San Joaquin River.  Through months of 
negotiations and consultations with third parties, the settling parties have worked to ensure that 
the benefits of restoration can be realized without harming third parties, and where appropriate 
the settlement has been modified to  incorporate the perspectives and interests of others.  The 
settling parties do not believe or  intend that  restoration will have material adverse  impacts on 
any third parties.  The settling parties are committed to ongoing outreach and engagement with 
other stakeholders in implementing the settlement. 

What else needs to happen for the settlement to be successfully implemented? 
The parties must secure court approval for  the settlement  to  take effect, and are filing a  joint 
motion  seeking  U.S.  District  Court  approval.    In  addition,  because  the  settlement  will  be 
implemented  primarily  by  the  United  States  Departments  of  Interior  and  Commerce,  federal 
legislation is being proposed to authorize these agencies to implement the settlement.  A draft 
of this authorizing legislation was negotiated by the parties and incorporated into the settlement.
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There  are  many  other  aspects  to  the  settlement  agreement,  which  includes  the  following 
provisions: 

Management and Oversight 

RESTORATION ADMINISTRATOR 

§  A  Restoration  Administrator  Position  is  to  be  established  to  help  implement  the 
agreement and advise the Interior Department on how the river Restoration Hydrographs 
are to be implemented, when Buffer Flows may be needed, river channel and fish passage 
improvements,  reintroduction  of  salmon,  interim  flows  for  data  collection  purposes, 
targets, goals and milestones  for  successful  implementation of  the  fishery program and 
coordination of flows with downstream tributary fishery efforts. Appointment will be for 
a sixyear term. 

TECHNICAL ADVISORY COMMITTEE 

§  A  Technical  Advisory  Committee  will  be  created  to  advise  the  Restoration 
Administrator. It will  include  two  representatives  from each of  the plaintiffs  and Friant 
defendants  as well  as  two members  mutually  agreed  upon,  but  none  are  to  be  federal 
employees. Terms are to be for three years. 

THIRD PARTIES
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§  Opportunities  for  input  from  third  parties  with  an  interest  in  the  river  and  its 
restoration will be made available. Public participation will also be welcomed in various 
programs and as part of the environmental review process. The Interior Department will 
be able to enter into Memorandums of Understanding with third parties. 

The Program 
NO CHANGES IN FLOWS THROUGH 2025 

§  No  changes  in  scheduled  Restoration  Flows  are  anticipated  through  December  31, 
2025. During the first six months of 2026, requests to increase or decrease flows can be 
made to the U.S. District Court, which would refer the issue to the State Water Resources 
Control  Board.  Before  any  changes  could  be  made,  the  State  Board  would  have  to 
consider  the  success  of  the  Restoration  and  Water  Management  goals,  economic  and 
environmental  impacts, and reasonableness of  the proposed change under  the California 
Constitution. 

THE FUNDING PLAN 

§  The  Restoration  and  Water  Management  goals  and  activities  will  require  a 
significant financial investment. To fund them, the Settlement dedicates the $7 per acre 
foot  “Friant  Surcharge”  (approximately  $8  million  per  year)  and  up  to  $2  million  of 
Restoration  Fund  Payments,  all  assessed  to  and  paid  by  Friant  water  users  under  the 
Central Valley Project  Improvement Act,  for  use  by  the  program.  It  also  dedicates  the 
capital repayment of CVP water rates paid by Friant contractors to the program for nine 
years  and  permits  Settlement  monies  to  be  used  for  the  Water  Management  and 
Restoration goals. Friant program contributions are capped and committed prospectively 
at current Restoration Fund and Surcharge Payment  levels. The Settlement provides  for 
bonding, guaranteed  loans or other financing using annual payments  for debt service. It 
anticipates State of California fiscal participation. 

LONGTERM WATER SERVICE CONTRACT AMENDMENTS 

§  When the Friant Division’s longterm renewal contracts were enacted  in 2001, they 
included  a  stipulation  requiring  necessary  contract  amendments  to  reflect  and  be 
consistent with any Settlement agreement.  Such a provision is part of the Settlement and 
longterm  contracts  are  kept  in  place.  No  further  National  Environmental  Act  or 
Endangered Species Act compliance actions for the contracts are required. 

RESOLUTION OF DISPUTES
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§  Procedures are included for the parties to attempt to resolve disputes by meeting and 
conferring. Should that be unsuccessful, services of a neutral  third party are to be used. 
Finally, the parties could turn to the U.S. District Court. 

FEDERAL LEGISLATION 

§  Certain  Interior  Department  actions  called  for  in  the  settlement  require 
Congressional  authority. An  exhibit  to  the  agreement  contains  legislative  language  that 
will be introduced in Congress to implement the Settlement. It is referred to as the “San 
Joaquin River Settlement Act.” Passage of this legislation in substantially the same form 
as  the  exhibit  is  critical  because  any  party  could  void  the  Settlement  if  the  legislation 
were not enacted. 

STATE INVOLVEMENT 

§  Although  the  State  of  California  is  not  a  party  to  the  litigation  or  Settlement 
agreement,  agencies  under  Governor  Schwarzenegger’s  administration  including  the 
California Department of Water Resources and California Department of Fish and Game, 
have expressed a strong desire to participate in implementation of the San Joaquin River 
program. A Memorandum of Understanding defining the state’s role has been drafted as 
an appendix to the Settlement agreement.
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estoring the San Joaquin River and its fishery between Friant Dam and the Merced River 
confluence  is going  to be a  big  job.  In  this agreement,  initially  covering 20  years,  the 
Natural Resources Defense Council and its coalition, along with the Friant Water Users 

Authority and its members and the United States have spotlighted many physical improvements 
in and  near  the  river as well concurring on a schedule of eventual Restoration Flows  that will 
vary significantly depending upon the type of water year. It is an agreement that is rational and 
reasonable,  even  though  it  is  going  to  cost  Friant water  users  a  portion  of  their  historic water 
supply. It is scientifically based. Here, broadly, are key objectives: 

THE INTERIOR DEPARTMENT’S ROLE 

The Central Valley Project, of which Friant Dam and the Friant Division are parts, is federally 
developed  and  owned.  Not  surprisingly,  the  Interior  Department  (which  oversees  the  U.S. 
Bureau  of  Reclamation,  the  CVP’s  administering  agency)  is  assigned  a  key  role  under  the 
Settlement. (The actual Settlement text refers to “the Secretary” in assigning federal tasks; this is 
the  Secretary  of  the  Interior  or  his  designee.)  Interior  is  to  “promptly  commence  activities 
pursuant  to  applicable  law  and  provisions  of  this  Settlement”  in  order  to  implement  river 
improvements deemed necessary to restore a fishery. Those activities will depend upon funding 
authorized by Congress or obtained from other sources. 

Necessary Improvements 

R R
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There are many physical  improvements within and near  the river  that are deemed necessary to 
fully achieve the Restoration Goal. All are to be developed and implemented in accordance with 
federal and state laws and regulations. 

PHASE 1 IMPROVEMENTS 

These  parties  anticipate  these  highest  priority  San  Joaquin  River  improvements  can  be 
accomplished  by  201113  (with  all  environmental  studies  and  other  required  reviews  to  be 
completed by  2009 unless unforeseen  events beyond control of  the parties make  that  schedule 
unachievable). The projects include: 

§  Creation of  a bypass  channel  around Mendota Pool,  in western  Fresno  and Madera 
counties where a small dam impounds water delivered from another source – the Delta 
Mendota  Canal  –  to  supply  four  West  Side  water  agencies  known  as  the  Exchange 
Contractors. This bypass channel would mitigate a problem migrating salmon would face 
in  arriving  in  Mendota  Pool  and  finding  unfamiliar  water  of  Delta  origin  rather  than 
Sierra  water  from  the  San  Joaquin  River  and  a  myriad  of  pumping  and  diversion 
structures.  This  channel  would  bypass  the  pool  and  Mendota  Dam  and  be  capable  of 
conveying at least 4,500 cubic feet per second of flow. A control structure would have to 
be constructed at the new divide of the San Joaquin River and the bypass channel. 

§  Modifying channel capacity  (including  new  floodplain  and  related  riparian  habitat)  to 
be  able  to  convey  at  least  4,500  cubic  feet  per  second within  the  existing San  Joaquin 
River channel between the Chowchilla Bypass Bifurcation (diversion) and Mendota Pool, 
west of Fresno. This reach of the river (known as Reach 2B) now has severe limitations 
in conveying high flows because of deteriorated privatelyowned and maintained levees. 
(Currently, this reach is dry except during flood release events.) 

§  Modifying  channel  capacity  to  ensure  at  least  475  cubic  feet  per  second  can  flow 
through several miles of river (known as Reach 4B) north of Dos Palos that has carried 
no  flows at all  for nearly 50  years.  (All  river  flows  for  the past half century  have been 
diverted  into  the East  Side Bypass  flood  control  channel. The Old River  is  overgrown 
with brush and trees and its levees are deteriorated.) 

§  Modifying a headgate structure at the head of Reach 4B (the Old River) to enable and 
control higher flows than are now possible. 

§  Modifying the Sand Slough Control Structure through which San Joaquin River water 
passes  into  the  East  Side  Bypass  north  of  Dos  Palos  in  order  to  ensure  fish  passage. 
(Typically, this reach is dry except during flood release events.)
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§  Screening of the Arroyo Canal water diversion on the San Joaquin River immediately 
upstream  from  a  small  structure  known  as  Sack  Dam,  east  of  Dos  Palos,  to  prevent 
entrainment of anadromous fish. 

§  Modifying Sack Dam  to  ensure  fish  passage.  (Currently,  Reach  4A downstream  from 
Sack Dam  is  dry  except  during  flood  release  events;  upstream  between Sack Dam and 
Mendota Dam, Reach 3 now conveys irrigation water delivered at Mendota Pool from the 
DeltaMendota Canal.) 

§  Modifying  the  East  Side  Bypass  and  Mariposa  Bypass  flood  control  channels  to 
provide anadromous  fish passage on an  interim basis until completion of  improvements 
contemplated in Phase 2. If necessary, a suitable lowflow channel would be included. 

§  Installing  seasonal  barriers  to  prevent  adult  anadromous  fish  from  entering  false 
migration pathways near Salt and Mud sloughs, north and northeast of Los Banos. 

PHASE 2 IMPROVEMENTS 

These projects and activities are considered high priorities but the Settlement intends for Phase 2 
improvements  to  be  planned  and  implemented  so  Phase  1  projects  are  not  delayed.  It  is 
anticipated Phase 2 improvements would be completed by the end of 2016. The projects include: 

§  Enlargement of the nowunused Old River (Reach 4B) and new floodplain and related 
riparian  habitat  to a capacity of 4,500 cubic  feet per  second, unless agencies determine 
that project would not substantially enhance Restoration Goal achievement, in which case 
the bypass system would be used instead. This would include modifications to the Sand 
Slough Control Structure. 

§  Modifying  the  Chowchilla  Bypass  Bifurcation  Structure  east  of  Mendota  if  that 
project is found to be necessary. 

§  Filling  and/or  isolating  the  “highest  priority”  gravel  mining  pits  along  the  San 
Joaquin River on the north side of Fresno, based upon the relative potential for reducing 
juvenile salmon mortality. 

§  Additional channel or structural improvements (such as fish screening, restoration of 
side channel habitat and spawning gravel augmentation) as determined. 

Fishery Water Releases
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Water  releases  from  Friant  Dam  are  a  crucial  Settlement  element  to  achieve  the  Restoration 
Goal. Approximately 17 miles of river channel (between Gravelly Ford and Mendota Pool) have 
been typically without flows (except for flood releases) since the Central Valley Project’s Friant 
Division  became  fully  operational more  than  50  years  ago. The 38  river miles  between Friant 
Dam  and  Gravelly  Ford  have  had  constant  flows  of water  released  from  Friant Dam  to meet 
demands  of  historical  riparian  users.   Approximately  43 miles  of  river  channel  (between Sack 
Dam and  the  confluence of Bear Creek  have  also  been without  flows  due  in  part  to  historical 
downstream irrigation diversions (except during flood releases) and rerouting of flood releases 
from the river to the flood control system at the Sand Slough Control Structure. 

THE RESTORATION FLOWS 

The  new  San  Joaquin  River  Restoration  Flows,  like  the  existing  Riparian  Flows,  are  to  be 
provided from Millerton Lake’s CVP supply that Friant Division LongTerm Contractors would 
otherwise  be able  to obtain  for  their agricultural  and municipal customers. This  is what makes 
the Settlement’s Water Management Goal not only an equal part of the settlement but so crucial 
to existing eastern San Joaquin Valley water users who depend upon the Friant system. 

Restoration Flows are an  important Settlement component. The “Base Flows” called  for by the 
agreement generally represent considerably less water than many had previously supposed might 
be required  for restoration and are based upon six hydrographs developed by an expert  for  the 
NRDC coalition plaintiffs. 

There  is  also  provision  for  “Buffer  Flows”  of  an  additional  10%  on  top  of  the  hydrograph 
amounts  if  it  is  determined  extra water  is  needed.  If  channel  conveyance  (seepage)  losses  are 
greater  than  anticipated,  water  obtained  from  willing  sellers  would  be  used.  The  Restoration 
Flows listed in the settlement include the existing Riparian Flow releases from Friant Dam. The 
Settlement makes clear  there  is  to be no effect or  limitation on Friant Dam  flood management 
operations. 

THE HYDROGRAPHS 

The six hydrographs cover a variety of flow situations in different locations and at various times 
of  the  year  (to  meet  needs  of  salmon)  under  six  separate  types  of  water  year.  Flexibility  in 
managing  these  releases  is  included  with  the  additional  10%  “Buffer  Flows”  and  other 
provisions.  There  are  also  provisions  for  “flushing  flows”  to  enhance  gravel  conditions  for 
spawning in two of the wetter types of water years. 

The  six  types  of  water  years  listed  by  the  Settlement  hydrographs  all  include  existing  San 
Joaquin River  riparian  releases  (averaging  117,000  acrefeet  per  year).   The  types  of  year  are 
based upon what was  actually  experienced  in  terms  of  natural  flow  runoff  during water  years 
(October 1September 30) from 19222004.
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The  water  year  types  and  total  restoration  releases  (subject  to  an  additional  10%  of  “Buffer 
Flows”) include: 

§  “Wet  years,”  classified  in  the  Settlement  as  the  wettest  20%  of  the  water  years. 
Restoration release: 555,568 acrefeet. 

§  “Normal  wet  years,”  classified  as  the  next  wettest  30%  of  water  years.  Restoration 
release: 356,281 acrefeet. 

§  “Normal  dry  years,”  the  next  30% of  the water  years.  Restoration  release:  247,876 
acrefeet. 

§  “Dry years,” the next 15% of the water years. Restoration release: 184,021 acrefeet. 

§  “Critical (dry) years,” the remaining 5% of water years. These are divided into “critical 
high (dry) years,” restoration release: 70,795 acrefeet; and “critical low years,”  less 
than  400,000  acrefeet  of  unimpaired San  Joaquin River  runoff;  restoration  release,  0 
acrefeet. 

EXAMPLES OF FRIANT WATER SUPPLY IMPACTS 

There  is  no  question  that  Friant  Division  water  service  contractors  and  their  agricultural  and 
municipal customers will  have  to deal with water  supply  effects  resulting  from  the  settlement. 
Friant water users will be making a major water supply contribution to the Restoration Goal and 
Restoration Flows. For instance, an analysis of overall Friant water deliveries shows: 

§  Under  current  average  conditions,  1,281,000  acrefeet  of  Central  Valley  Project  is 
used annually. 

§  Under the Settlement, Friant’s total average annual deliveries would be reduced 
by 242,000 acrefeet (19%), to 1,039,000 acrefeet. 

§  Under  average  dry  year  conditions,  Friant  currently  delivers  629,000  acrefeet  of 
water. 

§  Under  the  Settlement,  Friant’s  average  annual  dry  year  deliveries  would  be 
reduced by 145,000 acrefeet (23%), to 484,000 acrefeet. Some Friant districts, 
using actual water supply data from the past  two decades, have determined their 
water  supplies  stand  to  be  reduced  as  a  result of  Settlement  provisions  by  even 
greater percentages under dry year and other circumstances. 

WHEN RESTORATION FLOWS ARE TO BEGIN 

Full Restoration Flows  are  to  begin  no  later  than  January  1,  2014,  providing  time  for  channel 
improvements to be constructed.
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IF FULL RESTORATION FLOWS CAN’T BEGIN AS SCHEDULED 

The Settlement addresses a number of conditions and possible  remedies,  including a provision 
that as much of the scheduled Restoration Flow as possible should be released, depending upon 
channel constraints. 

INTERIM FLOWS 

Interim  flows  are  to  begin  a  few  years  before  the Full Restoration  Flows,  in  the  fall  of  2009. 
They  are  to  be  limited  to  experimental  purposes,  and  by  channel  capacity  and  construction 
issues.



T Th he e P Pa ar rt ti ie es s 
Agencies and organizations that are parties to the settlement in the San Joaquin River litigation known as Natural 
Resources Defense Council, et. al. v. Rodgers, et. al. are listed below: 

PLAINTIFFS 

Natural Resources Defense Council, The Bay Institute of San Francisco, Trout Unlimited of California, California 
Sportfishing Protection Alliance, California Trout, Friends of the River, NorCal Fishing Guides and Sportsmen’s 
Association, Pacific Coast Federation of Fishermen’s Associations, San Joaquin Raptor Rescue Center, Sierra Club, 
Stanislaus Audubon Society  Inc., United Anglers of California, California Striped Bass Association, and National 
Audubon Society. 

FEDERAL DEFENDANTS 

U.S.  Bureau  of  Reclamation.  U.S.  Department  of  the  Interior,  U.S.  Department  of  Commerce,  National Marine 
Fisheries Service and U.S. Fish and Wildlife Service. (Rodgers  in the litigation’s formal title refers to the current 
MidPacific Regional Director of the U.S. Bureau of Reclamation, Kirk Rodgers.) 

FRIANT PARTIES 

ArvinEdison  Water  Storage  District,  Chowchilla  Water  District,  DelanoEarlimart  Irrigation  District,  Exeter 
Irrigation District, Friant Water Users Authority, Ivanhoe Irrigation District, Lindmore Irrigation District, Lindsay 
Strathmore  Irrigation  District,  Lower  Tule  River  Irrigation  District,  Madera  Irrigation  District,  Orange  Cove 
Irrigation  District,  Porterville  Irrigation  District,  Saucelito  Irrigation  District,  ShafterWasco  Irrigation  District, 
Southern San Joaquin Municipal Utility District, Stone Corral Irrigation District, Teapot Dome Water District, Terra 
Bella Irrigation District and Tulare Irrigation District. 

OTHER FRIANT DIVISION LONGTERM CONTRACTORS 

In addition to the Friant agencies named above, the parties below have water service contracts with the U.S. Bureau 
of Reclamation for Friant Division water supplies but are not parties to the litigation. The Settlement will apply to 
these agencies: 

City of Fresno, City of Orange Cove, City of Lindsay, County of Madera, Fresno County Waterworks District No. 
18, Fresno Irrigation District, Garfield Water District, Gravelly Ford Water District, International Water District and 
Lewis Creek Water District.
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18601880  Irrigation  development  is  started  on  the 
San  Joaquin  River  by  the  cattle  barons 
Miller and Lux who construct a series of 
canals  radiating  from  the  river  onto  San 
Joaquin  ValleyWest  Side  lands.  The 
earliest  versions  of  two  river  structures 
obstructing  salmon  movement  appear. 
These  are  Mendota  Dam  near  Mendota 
and  the  confluence  of  the  San  Joaquin 
River with Fresno Slough, and Sack Dam 
east of the later site of Dos Palos. 

19001920  Agricultural  development  in  the  Friant 
service  area  exhausts  local  water 
resources, causing a severe water crisis in 
the area between Madera County and the 
Tehachapis,  threatening  about  200,000 
acres  of  farmland  with  reversion  to 
desert. 

19121914  Pacific  Light  and  Power  Corporation 
(later  Southern  California  Edison 
Company)  begins  initial  development  of 
the  Big  Creek  Hydroelectric  Project, 
which  eventually  include  Florence, 
Edison,  Huntington  and  Shaver  lakes, 
and  Mammoth  Pool,  as  well  as  several 
power  plants.  These  projects  represent 
the first largescale water storage activity 
on the San Joaquin River system. 

1916  A  new  Mendota  Dam  is  constructed  to 
impound Mendota Pool. 

1916  Kerckhoff Dam  is  completed on  the San 
Joaquin  River  north  of  Auberry  by  the 
San  Joaquin  Power  and  Light  Company 
(later  PG&E).  The  dam  blocks  all 
migration of salmon into spawning areas 
in  the  higher  Sierra  Nevada.  Water  is 
diverted  into  a  tunnel  to  be  utilized 
downstream  to  generate  electricity 
resulting  in  several  river  miles  being 
dewatered  downstream  from  Kerckhoff 
Dam. 

1928  More than 15 years before Friant Dam is 
built,  California Department  of  Fish  and 
Game  reports  that  there  are  “very  few” 
salmon  remaining  in  the  San  Joaquin 
River  above  the  Merced  River.    The 
“historical”  salmon  fishery  that  once 
existed has been severely depleted. 

1931  California  Water  Plan  submitted  to 
Legislature.    Plan  calls  for  construction 
of Central Valley Project.  Key to CVP is 
building  Shasta  Dam  to  import 
Sacramento  River  water  to  replace  San 
Joaquin  River  water  use  north  of 
Mendota  Pool,  to  allow  construction  of 
Friant  Dam  and  the Madera  and  Friant 
Kern Canals in order to preserve existing 
agricultural development  in what  is  now 
the  Friant  Division  service  area  from 
reversion to desert conditions.  The CVP 
Act makes no provision for reservation of 
water  in  the  San  Joaquin  River  to 
preserve  salmon  runs  above  Merced 
River. 

1933  California  Legislature  and  voters  enact 
California  Central  Valley  Project  Act, 
declaring  it  to  be  in  the  public  interest. 
Principal  features  include  Shasta  Dam 
and Friant Dam and its canal system.  Act 
calls  for water  at Friant Dam to be used 
primarily  for  irrigation  and  secondarily 
for  other  beneficial  uses,  such  as  fish 
propagation. 

193335  California unable  to fund construction of 
CVP due to Great Depression.  California 
legislators  ask  federal  government  for 
help in completing the Water Plan. 

1934  President  Roosevelt  approves  feasibility 
report calling for the federal construction 
of the Central Valley Project as a federal 
Reclamation  project.    Feasibility  report 
lists  great  public  benefit  of  providing 
irrigation  water  to  support  existing 
agricultural  development  in  the  Friant 
service area.
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Since 1935  Congress  makes  repeated  appropriations 
of hundreds of millions of dollars for the 
construction  of  Friant  Dam  and  canals 
serving  Friant  Division  as  irrigation 
works,  and  federal  government  obtains 
assignment  of  pending  applications  to 
appropriate  water  from  San  Joaquin 
River at Friant. 

1939  Exchange contracts are executed to make 
water  for  Friant  Division  available  for 
appropriation. 

1939  Actual  construction work on Friant Dam 
commences.  A  crowd  of  50,000  attends 
the groundbreaking ceremony. 

Late 1930s  Salmon  counts  at  Mendota  Dam  fish 
ladder  range  from  3,0007,000  fish  per 
year.   California Department of Fish and 
Game  official  writes  letter  stating  that 
spawning  gravels  in  San  Joaquin  River 
below  Friant  Dam  can  accommodate 
about 15,000 salmon. 

19281944  Flow  records  maintained  by  the  state 
demonstrate that, at certain times of year, 
the  river  is  dry  downstream  of  the  Sack 
Dam, about 86 miles  below Friant Dam. 
The  dam  becomes  partly  operational  in 
1944. 

Early 1940s  Despite efforts  to screen canal  intakes at 
Mendota  Pool,  the  fall  run  of  salmon 
essentially disappears above the mouth of 
the  Merced  River,  except  in  extremely 
wet  years  when  occasional  individual 
salmon  are  encountered  above  Mendota 
Pool. 

1944  Millerton Lake fills initially.  Friant Dam 
completed with  exception  of  drum  gates 
and  other  appurtenant  works,  which  are 
delayed  by  material  shortages  during 
World War II. First diversions made into 
Madera Canal. 

1945  Fish  and Game Code  §  5937  (related  to 
the  need  for  dam  operators  to  provide 
fishery  flows  downstream  of  a  dam) 
made  applicable  to  the United States  for 
the first time. 

194855  Bureau  of  Reclamation  executes  long 
term  water  service  contracts  with  Friant 
Division  under  the  Reclamation  Act. 
Contracts have 40year term and begin to 
expire  in  the  late  1980s.  Reclamation 
signs  a  contract  with  the  California 
Department  of  Fish  and  Game  and 
provides  the  water  supply  for  the  San 

Joaquin River trout hatchery. 

1947  Downstream  water  users  file  Rank  v. 
Krug seeking  to  enjoin the  appropriation 
of water for Friant Dam. 

Early 1950s  Series  of  cases  is  brought  before  the 
Court  of  Claims  and  other  courts  by 
downstream  water  users  seeking 
compensation  for  the  loss  of  their water 
rights. 

1948  First  deliveries  are  made  through  the 
FriantKern  Canal.  Full  Friant  Division 
diversions  begin  to  occur  as  the  Friant 
Kern Canal  is  extended  toward  and  into 
Tulare and Kern counties. Flows decrease 
or  cease  in  portions  of  the  San  Joaquin 
River  upstream  from  the Merced  River. 
This event  is  the  latest of many physical 
and  operational  changes  that  have 
reduced numbers of salmon and steelhead 
trout  in  the  San  Joaquin  River  and  its 
major tributaries, the cumulative result of 
a  number  of  different  actions,  taken 
independently  by  many  different  parties 
over several decades. 

1950  United  States  Supreme  Court  decides 
United States v. Gerlach Live Stock Co., 
holding  Friant  Dam’s  purpose  is 
irrigation,  not  navigation,  and  that  the 
United States must condemn downstream 
water  rights  to  acquire  water  for 
appropriation  for  Friant  Division. 
Decision makes it clear that a cost of the 
construction  of  the  project  will  be  a 
riverbed  that  is  generally  dry  at  some 
point between Friant and Mendota Pool. 

1950  California  Fish  and  Game  officials 
request  California  Attorney  General  to 
resolve  dispute  between  them  and 
California Water Resources officials as to 
whether California Fish  and Game Code 
§ 5937  takes precedence over California 
and  Federal  Central  Valley  Project  Acts 
and  requires water  to be  set  aside  in  the 
San Joaquin River to protect salmon runs 
in river. 

1951  California  Attorney  General  issues 
published  opinion  ruling  that  Fish  and 
Game Code § 5937 does not require that 
water  that  is needed for full operation of 
the Friant Division of  the Central Valley 
Project must be set aside for salmon.  The 
State  and Federal Central Valley Project
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Acts  take  precedence  over  Fish  and 
Game Code § 5937 at Friant Dam. 

1954  Court  in  Rank  v.  Krug  enjoins  Water 
Rights  Board  from  acting  on  United 
States’  applications  for  appropriative 
water  rights  permits  for  Friant  Dam. 
Ultimately,  the  Rank  v.  Krug  litigation 
determines  the  amount  of water  that  the 
Bureau  will  release  from  Friant  Dam  to 
satisfy  prior  water  riparian  claims  (the 
"Gravelly  Ford"  releases).    Following 
that  decision,  the  Bureau  has  released 
water  from  Friant  Dam  to  satisfy  the 
Gravelly  Ford  releases;  in  the  past 
decade,  these  releases  have  exceeded 
100,000 acrefeet per year. These releases 
keep in good condition a wide variety of 
fish for 37 miles below the dam. 

19581959  Injunction  lifted.    State  Water  Rights 
Board  conducts  yearlong  evidentiary 
hearing on United States’ applications to 
appropriate  water  for  Friant  Division  at 
Friant  Dam.    Department  of  Fish  and 
Game  files  protest  claiming  that  unless 
water  is  reserved  in  the  San  Joaquin 
River  to restore former historical salmon 
runs  below  Friant  Dam,  appropriation 
will be illegal under Fish and Game Code 
§  5937.    Fish  and  Game  vigorously 
participates  in  hearing,  introducing  over 
100  exhibits  and  weeks  of  expert 
testimony  advocating  water  must  be 
reserved in river for the salmon. 

1959  State  Water  Rights  Board  issues  Water 
Rights  Decision  D935.    The  decision 
dismisses  the  protest  of  California 
Department of Fish and Game as “not in 
the public interest at this time.” It permits 
the United States to appropriate the water 
that  Fish  and  Game  sought  to  have 
reserved  for  restoration  of  the  salmon 
runs.  The State determines that the water 
sought  by  Fish  and  Game  for  salmon 
restoration  is  instead  available  for 
appropriation.    It  grants  permanent 
appropriative  water  rights  to  the  full 
amount  of  water  put  to  reasonable 
beneficial use for irrigation and domestic 
use  in  the  Friant  Service  Area  on 
condition  that  United  States  provide 
certain  quantities  of  water  for  City  of 
Fresno and Fresno Irrigation District and 
others. Decision D935 determines that it 
is in  the public  interest  to permit  the full 
use of Friant Dam, canals, and the Delta 

Mendota  works  contemplated  by  the 
Central  Valley  Project  Acts.    Decision 
recognizes  there  will  be  a  certain 
minimum  flow  of  water  in  river  at 
Gravelly  Ford,  a  point  more  than  37 
miles below the dam. 

Since 1959  Bureau  of  Reclamation  operates  Friant 
Dam  in  accordance with permits granted 
by  State  of  California.  In  reliance  upon 
water  rights  granted  by  State,  people  of 
Friant  Division  invest  in  land,  many 
planting  permanent  crops,  and  put water 
appropriated  at  Friant  to  reasonable 
beneficial  use,  without  waste,  up  to  the 
quantities specified in the permits. 

1960s70’s  Acting  at  request  of  California 
Legislature,  California  Department  of 
Fish  &  Game  assesses  impact  of  Friant 
Dam  on  salmon  fishery.   Official  report 
DFG  lodges  with  Legislature  concludes 
that  the  cost of  attempting to  restore  the 
salmon  fishery  in  the San  Joaquin River 
above  the  mouth  of  the  Merced  River 
would  be  so  great,  and  the  chances  of 
total or near total failure so high, that the 
Legislature  should  not  attempt  to  do  so, 
but  should  focus  on  improving  salmon 
habitat  in  tributaries  to  San  Joaquin 
River. 

1969  Congress  passes National Environmental 
Policy Act. 

1970  Bureau of Reclamation requests issuance 
of  license  on  one  of  the  water  rights 
permits  for  Friant  Dam.    No  action  has 
ever  been  taken  by  State  Water 
Resources  Control  Board  on  this 
application. 

1973  Congress  passes  Endangered  Species 
Act. 

1988  Bureau  of  Reclamation  and  Friant 
Contractors  begin  signing  longterm 
water  service  contract  renewals.  The 
Orange  Cove  Irrigation  District  is  the 
first to sign a 40year renewal contract. 

Dec. 1988  Natural  Resources  Defense  Council, 
Sierra  Club,  a  commercial  fishermen’s 
group,  and  other  environmental  and 
fishing plaintiffs challenge  the longterm 
contract renewals in a lawsuit.
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Oct. 1992  Congress  passes  Central  Valley  Project 
Improvement  Act.   Up  to  800,000  acre 
feet of water  is  to be made available  for 
fish  and  wildlife.    Regarding  the  San 
Joaquin  River,  the  CVPIA  expressly 
provides that “The Secretary [of Interior] 
shall  .  .  .  develop a  comprehensive plan, 
which is reasonable, prudent and feasible, 
to  address  fish,  wildlife,  and  habitat 
concerns  on  the  San  Joaquin  River, 
including  but  not  limited  to  the 
streamflow, channel, riparian habitat, and 
water  quality  improvements  that  would 
be needed to reestablish where necessary 
and  to  sustain  naturally  reproducing 
anadromous fisheries from Friant Dam to 
its  confluence  with  the  San  Francisco 
Bay.  .  .  .”   However,  the CVPIA  further 
provides  that  until  Congress  has 
authorized  the  Secretary  to  implement  a 
“reasonable,  prudent,  and  feasible”  plan, 
“the Secretary  shall  not,  as a measure  to 
implement this title, make releases for the 
restoration  of  flows  between  Gravelly 
Ford and the Mendota Pool and shall not 
thereafter  make  such  releases  as  a 
measure to implement this title without a 
specific Act of Congress authorizing such 
releases.”    The  San  Joaquin  River 
“between  Friant  Dam  and  the  Mendota 
Pool”  is  expressly  exempted  from  the 
CVPIA's  requirement  to  double 
anadromous  fish  production.    Instead, 
Friant  contractors  are  required  to pay an 
escalating surcharge on each acrefoot of 
water provided to them; this surcharge is 
added  to  the CVPIA's Restoration Fund. 
The  measure  is  signed  into  law  by  the 
first  President  Bush  as  part  of  a  much 
larger Reclamation water projects bill. 

June 1995  Court  enters  order  holding  that 
Defendants were not  required  to  comply 
with  the  National  Environmental  Policy 
Act  before  renewing  the  longterm 
contracts, but finding that the government 
erred  by  not  adequately  consulting  with 
the wildlife protection agencies under the 
Endangered Species Act. 

Jan. 1997  Trial Court declares  the Friant longterm 
renewal contracts invalid, finding that the 
Bureau  had  not  adequately  consulted 
with the wildlife agencies as  required by 
the ESA.   The   Court dismisses the state 
law  fishery  protection  claim  (Section 

5937)  as premature and enters  Judgment 
in favor of Plaintiffs. 

Sept. 1998  Ninth Circuit issues a decision upholding 
the  lower  court's  judgment  on  the  ESA 
claim,  but  reinstating  the  Section  5937 
claim.    The  Ninth  Circuit  directs  the 
lower  court  to  undertake  further 
proceedings to determine ". . . whether § 
5937  is  applicable  to  the  Friant  dam 
under state law" and "whether  the actual 
application of § 5937 is inconsistent with 
the CVPIA."  The Court of Appeal notes, 
"It  has  yet  to  be  determined  how much 
water  release would be required under § 
5937  and  whether  that  would  be 
consistent with the CVPIA." 

19992003  The Friant Water Users Authority and its 
member  districts    engage  in  settlement 
discussions,  efforts  and  studies  with  the 
NRDC and other plaintiffs. 

Jan. 2001  United  States  signs  longterm,  25year 
renewal  contracts  with  many  Friant 
contractors.    The  contracts  expressly 
incorporate the terms of any judgment or 
settlement of the case. 

April 2003  Settlement  negotiations  between  the 
plaintiffs  and  Friant  defendants  collapse 
when the parties are unable to agree on a 
cap  for  the  amount  of  water  released  to 
the river. 

Aug. 2003  Plaintiffs  file  Seventh  Amended 
Complaint  alleging  ESA,  NEPA, 
Reclamation Law and CVPIA  violations, 
seeking  to  invalidate  longterm  water 
service  contract  renewals,  and  §  5937 
claim alleging continuing duty to release 
enough water from Friant Dam to restore 
former  salmon  runs  above  the  Merced 
River. 

Aug.  2004  Distinguishing  prior  authority  to  the 
contrary,  the  Court  holds  that  §  5937 
imposes  a  continuing  duty  to  release 
sufficient water from Friant Dam into the 
San  Joaquin  River  from  Friant  Dam  to 
restore  historic  salmon  runs  and  fishery 
conditions.    The  Court  does  not  decide 
what  remedy,  if  any,  is  appropriate. 
Rather, the Court withholds this issue for 
a separate “remedy” trial. 

Early 2005  The Court  schedules  the  remedy  trial  to 
begin on February 14, 2006.   The Court



S Sa an n J Jo oa aq qu ui in n R Ri iv ve er r C Ca as se e H Hi is st to or ry y  P Pa ag ge e 5 5 

orders  the  parties  to  begin  exchanging 
discovery by June 15, 2006. 

June 15, 2005  The  parties  begin  discovery  by 
exchanging  their  "initial  disclosures"  of 
documents and witnesses. 

July 28, 2005  The court enters an Order finding that the 
January  2001  renewal  of  longterm,  25 
year  CVP  contracts  represented  a 
violation of the ESA.  The decision does 
not conclude what remedy, if any, is to be 
imposed. 

August 2005  Preparing  for  the  remedies  trial  on  the 
state  fishery  protection  law  (Section 
5937)  claim,  the parties  exchange  expert 
reports  and  learn  more  about  the 
scientific bases of each side's position on 
river restoration. 

August 2005  Senator  Dianne  Feinstein  and  House 
Water  and  Power  Subcommittee 
Chairman  George  Radanovich  ask  the 
parties  to  look  for  some  means  of 
compromising and reaching a settlement. 
A series of informal discussions begins. 

Jan. 2006  With  “substantial  progress”  being made, 
the Court vacates  all  dates on  the  case’s 
calendar,  including  the February  14  trial 
date. 

January, 2006  Governor  Schwarzenegger  writes  to 
Interior  Secretary  Gale  Norton  to 
“express  my  strong  support  for  this 
potential  settlement  to  restore  the  San 

Joaquin  River  in  a  reasonable  and 
practical  manner.”  The  Governor 
indicates his administration “stands ready 
to  assist  the  parties  in  this  important 
effort and to assure the integration of the 
settlement  into  broader  resource 
strategies.” 

June 30, 2006  Negotiators  for  the  FWUA,  NRDC  and 
the  Federal  Government  tell  the  United 
States District Court that the parties have 
come to agreement on all salient points in 
the complex case. 

June 30, 2006  Negotiators  announce  that  they  have 
reached  agreement  on  the  terms  of  the 
settlement and that the accord is ready to 
be  recommended  to  all  of  the  case’s 
parties. Negotiators  for  the  state  and  the 
settling  parties  reach  agreement  on  the 
text  of  a memorandum  of  understanding 
regarding  the  federal  and  state  roles  in 
implementing  the  settlement,  one  that 
will  be  recommended  to  respective 
clients. 

JulyAug. 2006  As  individual  entities  that  are  parties  to 
the  litigation  take  action  to  approve  the 
Settlement,  confidential  briefings  are 
made  to  San  Joaquin  River  stakeholder 
groups that were not parties. 

Sept. 13, 2006  Settlement  agreement  is  filed  in  U.S. 
District  Court  in  Sacramento  by  the 
NRDC and its fellow plaintiffs, the Friant 
defendants  and  the  United  States.
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Agreement Signals Start to Historic San Joaquin River Restoration 

Settlement Ends Years of Litigation; Sets Stage for Salmon 
Reintroduction, Water Supply Certainty 

SACRAMENTO, California, September 13, 2006 

An historic agreement to restore water flows for salmon in the San Joaquin River below Friant Dam near 
Fresno while undertaking one of the West’s largest river restoration efforts was announced today by the 
Natural Resources Defense Council (NRDC), Friant Water Users Authority (FWUA) and U.S. Departments of 
the Interior and Commerce. 

The settlement, filed this morning in U.S. District Court in Sacramento, ends an 18year legal dispute over the 
operation of Friant Dam and resolves longstanding legal claims brought by a coalition of conservation and 
fishing groups led by NRDC. It provides for substantial river channel improvements and sufficient water flow 
to sustain a salmon fishery upstream from the confluence of the Merced River tributary while providing water 
supply certainty to Friant Division water contractors. 

Historically, Central California’s San Joaquin River supported large salmon populations, including the 
southernmost Chinook salmon population in North America.  Since Friant Dam became fully operational in 
the late 1940s, approximately 60 miles of the river have been dried up in most years, eliminating salmon 
above the river’s confluence with the Merced River. 

The Settlement Agreement is based on two goals and objectives: 
1.  A restored river with continuous flows to the SacramentoSan Joaquin River Delta and naturally 

reproducing populations of Chinook salmon. 
2.  A water management program to minimize water supply impacts to San Joaquin River water users.
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The Settling Parties will work together on a series of projects to improve the river channel in order to restore 
and maintain healthy salmon populations.  Flow restoration is to be coordinated with these channel 
improvements, with spring and fall run Chinook salmon populations reintroduced in approximately six years. 
At the same time, the Settlement limits water supply impacts to Friant Division longterm water contractors by 
providing for new water management measures that are to be undertaken by the U.S. Bureau of Reclamation, 
the Interior Department agency that administers the Central Valley Project.  The Settling Parties believe that 
commitments under the agreement and the cooperative approach toward restoration provide an historic 
opportunity to restore the San Joaquin River in a manner broadly acceptable to water contractors who have 
been operating under a cloud of uncertainty regarding their water supply due to pending litigation for the past 
18 years. 

The agreement provides that longterm Friant Division water service contracts be amended to conform the 
contracts to the terms of the settlement.  It also includes draft federal legislation authorizing the Departments 
of the Interior and Commerce to implement the settlement.  NRDC and FWUA will ask Congress to consider 
and act upon the draft legislation in the days ahead. 

“This is the beginning of a historic restoration that will reintroduce salmon to the San Joaquin River as well as 
address water supply issues and provide certainty for thousands of Central Valley farmers and residents,” said 
Ronald D. Jacobsma, Consulting General Manager of the Friant Water Users Authority.   “We’re eager to get 
started putting the pieces in place to take this from a plan to reality.” 

“Today, environmental and fishing groups are joining with Friant farmers and federal agencies to bring a 
beleaguered river back to life,” said Hal Candee, senior attorney for NRDC.  “Restoring flows and salmon to 
the San Joaquin River will provide broad benefits to the environment and to millions of Californians.  We 
expect history will record this as one of the greatest environmental comeback stories ever.” 

“This monumental agreement provides certainty to San Joaquin Valley farmers who rely on Central Valley 
Project water deliveries for their crops while returning flows and salmon runs back to the San Joaquin River. 
The Department of the Interior stands ready to meet its commitments in this historical agreement and let a 
truly collaborative process begin towards a restored river for all,” said Mark Limbaugh, assistant secretary for 
water and science, Department of the Interior. 

Restoration Goal 
At the heart of the settlement is a commitment to provide continuous flows in the San Joaquin River to sustain 
naturally reproducing Chinook salmon and other fish populations in the 153mile stretch of the river between 
Friant Dam and the Merced River.  Accomplishing this goal will require funding and constructing extensive 
channel and structural improvements in many areas of the river, including some that have been without flows 
(except for occasional flood releases) for decades. 

Water Management Goal 
Recognizing that the settlement's restoration flows will reduce the amount of water available for diversion at 
Friant Dam, The settlement also includes provisions to protect water availability for the 15,000 small farms 
that currently rely on these supplies.  One million acres of the most productive farmland in the country as well 
as many towns and cities along the southern San Joaquin Valley’s East Side  receive all or a major portion of 
their water supplies from Friant Dam.  The settlement recognizes the importance of this water to those farms 
and calls for development of water management solutions to provide these users water supply certainty for the 
long term.  Such a program would include a flexible combination of recirculation, recapture, reuse, exchange 
and/or transfer programs.  Additional storage such as groundwater banking will also be explored.



Phased Approach 
Restoring continuous flows to the approximately 60 miles of dry river will take place in a phased manner. 
Planning, design work, and environmental reviews will begin immediately, and interim flows for experimental 
purposes will start in 2009.  The flows will be increased gradually over the next several years, with salmon 
being reintroduced by December 31, 2012. The settlement continues in effect until 2026, with the U.S. 
District Court retaining jurisdiction to resolve disputes and enforce the settlement.  After 2026, the court, in 
conjunction with the California State Water Resources Control Board, would consider any requests by the 
parties for changes to the restoration program. 

Federal Court Approval and Authorizing Legislation 
The parties are filing a joint motion seeking U.S. District Court approval of the settlement.  Concurrently, the 
parties are seeking congressional approval of legislation authorizing the Secretaries of Interior and Commerce 
to implement the settlement.  A draft of this authorizing legislation was negotiated by the parties and 
incorporated into the settlement. 

Restoration Funding 
The settling parties have carefully studied San Joaquin River restoration for many years, and as part of the 
settlement have identified the actions and highest priority projects necessary to achieve the restoration goal. 
These include expanding channel capacity, improving levees, and making modifications necessary to provide 
fish passage through or around certain structures in the river channel.  The settlement identifies a number of 
funding sources to support implementation of these projects, including current environmental contributions 
from farmers and cities served by Friant Dam, state bond initiatives and authorization for federal 
contributions. 

More specifically, the settlement dedicates the “Friant Surcharge”, a Central Valley Project Improvement Act 
(CVPIA) environmental fee of $7 per acre foot of water delivered to Friant Contractors that is expected to 
average about $8 million per year, and up to $2 million of other Restoration Fund Payments annually made by 
water users under the CVPIA for use by the program. 

It also dedicates the capital component of water rates paid by Friant Division water users to the program for 
nine years and permits settlement monies to be used for the Water Management and Restoration goals. 
Ongoing Friant program contributions are committed and capped at current Restoration Fund and Surcharge 
Payment levels.  Enactment of the authorizing legislation in conjunction with the settlement could make an 
additional $250 million in federal contributions available.  The settlement provides for bonding, guaranteed 
loans or other financing using annual payments for debt service.  It anticipates fiscal participation by the State 
of California, as well. 

The settlement negotiations were convened a year ago by U.S. Senator Dianne Feinstein and House Water and 
Power Subcommittee Chairman George Radanovich, who urged the parties to put aside their differences and 
develop a framework to restore the river in a manner that would provide water supply certainty to the Friant 
farmers who depend on San Joaquin River water. 

Senator Dianne Feinstein stated:  “I am hopeful that today’s settlement will help ensure that the San Joaquin 
will once again become a living river and the hardworking men and women in the Friant service area who 
grow much of our nation’s fruits and vegetables will continue to have a stable water supply.  I believe the 
parties involved in these negotiations came up with a workable solution.  Water is one of the most precious of 
California’s resources and the only way we can continue to prosper as a State is to work for solutions that 
improve our water supply, restore our environment and our water quality, and protect us from floods.”



"Today is a momentous step given the contentious 18year history of the lawsuit.  I commend the parties for 
all of their hard work and for the commitment of Senator Feinstein to help drive this process," said 
Congressman George Radanovich.  "I look forward to conducting an oversight hearing with my colleagues in 
the House on the settlement and draft legislation.  The hearing will give Members, the parties to the settlement 
and thirdparties an opportunity to provide input as we lay the foundation for movement of a bill." 

### 

The Natural Resources Defense Council is a national, nonprofit organization of scientists, lawyers and environmental specialists 
dedicated to protecting public health and the environment.  Founded in 1970, NRDC has 1.2 million members and online activists 
nationwide, served from offices in New York, Washington, Los Angeles and San Francisco. 

Reclamation is the largest wholesale water supplier and the second largest producer of hydroelectric power in the United States, with 
operations and facilities in the 17 Western States.  Its facilities also provide substantial flood control, recreation, and fish and 
wildlife benefits.  Visit our website at http://www.usbr.gov. 

The Friant Water Users Authority serves 22 southern San Joaquin Valley member water agencies that are supplied with water from 
the Central Valley Project’s Millerton Lake behind Friant Dam near Fresno through the FriantKern and Madera canals.  Visit our 
website at www.fwua.org.

http://www.usbr.gov/
http://www.fwua.org/
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Of 
NATURAL RESOURCES DEFENSE COUNCIL, et al., 

v. 
KIRK RODGERS, et al. 

UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF CALIFORNIA 

CIV NO. S881658 – LKK/GGH 

This  document  provides  a  summary  of  the  elements  of  the  Stipulation  of  Settlement 
(“Settlement”) of the abovereferenced litigation. 

1.  GOALS:  The Settlement includes two parallel goals.  The first, the Restoration 
Goal, is to restore and maintain a selfsustaining salmon population below Friant 
Dam to the confluence of the Merced River.  The second, the Water Management 
Goal,  is  to  reduce  or  avoid  adverse  water  supply  impacts  to  all  of  the  Friant 
Division  longterm  water  contractors.    These  parallel  goals  are  set  forth  in 
paragraph 2 of the Settlement. 

2.  RESTORATION  GOAL:  Implementation  of  the  Restoration  Goal  includes 
three  essential  elements.  First,  certain  improvements  providing  for  channel 
capacity,  related  flood  protection,  fish  passage  and  fish  screening  are  required. 
Second, flow releases at Friant Dam are required to create conditions conducive 
to  restoration.    Finally,  fish  are  required  to  be  reintroduced  into  the  upper  San 
Joaquin River. 

a.  Channel  Improvements:  Paragraph  11  of  the  Settlement  identifies 
certain Phase 1 and Phase 2 improvements to prepare the River to receive 
the Restoration Flows and reintroduced fish. 

i.  Phase 1 Improvements by December 31, 2013: 
1.  Mendota Pool bypass. 
2.  Increase  channel  capacity  between  the  Eastside  bypass 

diversion and Mendota Pool to 4500 cfs.
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3.  Increase channel capacity  below  the Sand Slough  control 
structure to 475 cfs. 

4.  Modify  the  Sand  Slough  control  structure  to  provide  for 
fish passage and appropriate routing of water. 

5.  Screen the Arroyo Canal diversion. 
6.  Modify Sack Dam to provide for fish passage. 
7.  Modify  the  Eastside  and  Mariposa  bypass  channels  to 

provide appropriate lowflow conditions and fish passage. 
8.  Provide appropriate seasonal fish barriers to screen fish at 

Salt and Mud Sloughs. 

ii.  Phase 2 Improvements by December 31, 2016: 
1.  Increase channel capacity  below  the Sand Slough  control 

structure to 4500 cfs unless determined not to substantially 
enhance achievement of the Restoration Goal. 

2.  Modify the Eastside Bypass diversion structure to provide 
appropriate fish screening and passage. 

3.  Isolate critical gravel pits below Friant Dam. 

b.  Restoration  Flows:  Paragraph  13  of  the  Settlement  sets  forth  the 
provisions of the Settlement for implementation of the Restoration Flows. 

i.  Hydrographs:  Paragraph  13  incorporates  Exhibit  B,  which 
specifies  the  extent  of  the  Restoration  Flows  in  a  series  of 
hydrographs  (seasonal  flow  releases  from  Friant  Dam)  for 
specified  water  year  types  (critically  dry  to  wet).    The 
hydrographs are the foundation for the Restoration Flows. 

ii.  Buffer  Flows:  Paragraph  13  provides  that  the Restoration  Flows 
specified  in the hydrographs may be augmented by Buffer Flows 
of up to 10 %. 

iii.  Augmentation Flows:  Paragraph 13 provides that the Restoration 
Flows  can  be  further  augmented  by  acquisition  of  water  from 
willing sellers. 

iv.  Interim  Flows:  Paragraph  15  provides  that  Interim  Flows  for 
experimental  purposes  may  be  initiated  beginning  in  late  2009 
provided  that  such  Interim  Flows  do  not  exceed  then  existing 
channel  capacity  or  interfere  with  channel  work  required  by 
Paragraph 11.
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v.  Initiation  of  Restoration  Flows:  Full  Restoration  Flows  are  to 
begin on January 1, 2014.  If construction is not completed, there 
are certain default provisions designed to preserve water for  later 
use to achieve the Restoration Goal. 

vi.  Flexibility:  Exhibit  B  specifies  certain  procedures  to  flexibly 
manage  the  Restoration  Flows  in  ways  that  account  for 
temperature and biological factors and to avoid adverse affects on 
other downstream fishery programs. 

c.  Reintroduction  of  Fish:  Paragraph  14  of  the  Settlement  provides  that 
the Fish & Wildlife Service  shall  submit  an  application  for  a  permit  to 
reintroduce  salmon  to  the National Marine  Fisheries Service  (“NMFS”) 
and NMFS shall  issue a decision on such application by April 30, 2012. 
Paragraph 14 provides  that  the Restoration Goal  includes  reintroduction 
of  fall  and spring  run  salmon pursuant  to  such permit  by December 31, 
2012.    It  is  anticipated  that  NMFS  will  provide  incidental  take 
exemptions  through  use  of  one  or  more  provisions  of  the  Endangered 
Species Act. 

d.  Reopener:  Paragraph  20  of  the  Settlement  sets  forth  a  procedure  by 
which  any  party  may  seek  to  modify  the  Restoration  Flows  after 
December 31, 2026.   It requires a  filing with the Court and a referral  to 
the  State  Water  Resources  Control  Board.    Additionally,  it  requires  a 
number of specific factual findings to be made by the SWRCB. 

3.  WATER MANAGEMENT GOAL:  Implementation of the Water Management 
Goal  includes  two  critical  elements.    First,  it  requires  the  development  and 
implementation  of  a  plan  to  recirculate,  recapture,  reuse,  exchange,  or  transfer 
water  released  for  Restoration  Flows.    Second,  it  creates  a  Recovered  Water 
Account that provides an opportunity for Friant Division longterm contractors to 
recover  water  they  have  lost  to  Restoration  Flows  at  a  reduced  water  rate  in 
certain wet hydrologic conditions. 

a.  Plan for Recirculation: Paragraph 16 of the Settlement provides that the 
plan  for  recirculation must not have adverse  impacts on  the Restoration 
Goal,  downstream water  quality,  or  downstream  fisheries  programs.    It 
must be consistent with all applicable laws, regulations and standards.  It 
cannot  affect  the  Secretary’s  ability  to  meet  existing  contractual 
obligations and must  be consistent with agreements  between  the United
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States and the State of California regarding operations of the CVP and the 
State Water Project. 

b.  Recovered Water Account:  Paragraph 16 provides for the creation of an 
account  that  tracks  the  water  Friant  Division  longterm  contractors 
provide  toward  Restoration  Flows.    Any  contractors  that  provide  such 
water will be able to purchase water for $10 an acre  foot during certain 
wet  conditions  when  water  is  available  that  is  not  necessary  to  meet 
contractual obligations or Restoration Flows.  This provision is designed 
to  foster  increased water  banking  and management  programs  to  reduce 
the water supply impacts of the Settlement. 

4.  STATE  PARTICIPATION:  The  Settlement  contemplates  that  the  State  of 
California will be a necessary participant in implementation of many provisions. 
To  that  end,  the Parties  have  negotiated  a memorandum of  understanding with 
certain State agencies that specifies how the Parties and the State will  integrate 
their activities to implement the Settlement.  It is contemplated that the State will 
provide  technical  and  funding  resources  to  this  effort  and  that  specific 
agreements will be negotiated with the State regarding specific actions required 
by the Settlement. 

5.  FUNDING:  Paragraph 21 of the Settlement sets forth a number of very specific 
provisions  related  to  funding  the Settlement.    It  includes  provisions  relating  to 
the character of  the capital  investment,  limitations on Friant Division  longterm 
contractor payments,  identification of existing  funding  resources and additional 
appropriations authorization. 

a.  Costs are Nonreimburseable:  The Settlement provides that the costs of 
the Settlement will not add to the capital obligations of the CVP. 

b.  Commitment  and  Limit  on  Friant  Contributions:  The  Settlement 
provides that Friant Division longterm water contractors will continue to 
pay  the CVPIA Restoration Charge  and Friant  Surcharge  for  the  life  of 
the Settlement.  It further provides that the funding provisions set forth in 
the  Settlement  shall  be  the  limit  of  their  financial  obligation  to  the 
Settlement. 

c.  Friant Surcharge:  The CVPIA  imposed  a  special  surcharge  on water 
delivered  to  Friant  users.    Only  Friant  users  pay  this  charge.  The 
Settlement provides that  the CVPIA Friant Surcharge payments shall be 
dedicated to the implementation of the Settlement.
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d.  Capital Payments:  The Settlement provides  that  the capital  repayment 
portion  of  the  Friant  water  rate  payments  shall  be  dedicated  to  the 
Settlement for a period of 9 fiscal years. 

e.  Restoration Payments: The CVPIA imposed a Restoration Fund charge 
on all water delivered by the CVP.  Friant users also pay this charge. The 
Settlement provides  that up to $2 million annually of  the Friant CVPIA 
Restoration Charge payments will be made available to the Settlement. 

f.  Additional  Appropriations  Authorization:  The  Settlement  authorizes 
additional appropriations authority  for  implementation of  the Settlement 
of $250 million.  It should be noted that some of the identified sources of 
funding discussed above are not subject to the appropriations ceiling or to 
annual  appropriations  and  may  not  be  subject  to  scoring  for  budget 
allocation purposes. 

g.  Revenue Bond Authority:  The  Settlement  authorizes  the  Secretary  of 
the  Interior  to  enter  into  agreements  with  subdivisions  of  the  State  of 
California to provide certain revenue streams to support a revenue bond 
issue.   This  discretion  creates  the opportunity  to  front  load  some of  the 
funding streams to assist in implementing the Settlement. 

h.  State  Funding:  As  discussed  above,  the  Settlement  anticipates  State 
funding.  In addition to existing State resources (i.e. Prop 13 & Prop 50), 
there are  specified and unspecified sources of  funding  included  in  bond 
measures to be considered by the voters of California this November. 

6.  OTHER CLAIMS FOR RELIEF: The  Settlement  resolves  all  claims  pending 
in  the  existing  litigation,  including  those  challenging  the  validity  of  the  Friant 
Division longterm renewal contracts, except attorneys’ fees and costs. 

7.  NON  PARTY  PARTICIPATION  IN  SETTLEMENT:  The  Settlement 
acknowledges that implementation will require a series of agreements of various 
forms with agencies, entities and individuals who are not parties to the litigation. 
Paragraph  19(b)  provides  that  the  Secretary  of  the  Interior  will  provide  for 
coordination  with  interested  third  parties  (including  third  parties  who  own  or 
control lands or facilities affected by the implementation of the Settlement), and 
for public participation  in Settlement  implementation. Paragraph 10 specifically 
contemplates  that such agreements will be negotiated.   Additionally, provisions
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of  the MOU with the State contemplate  joint efforts to provide mechanisms  for 
non party participation in the implementation of the Settlement. 

SUMMARY OF FUNDING PROVISIONS 

FRIANT SURCHARGE 

§  Is expected to generate a minimum annual average of $8 million per year. 
§  Will raise at least $160 million during the first 20 years of the Restoration project 

and will continue thereafter as well. 

RESTORATION FUND PAYMENTS 

§  Friant currently pays $11 million annually. 
§  Up to $2 million of such payments will be available. 
§  Will generate up to $40 million in the first 20 years of the Restoration project and 

will be available thereafter as well. 

FRIANT CAPITAL PAYMENTS 

§  Friant contractors currently pay an average of $10 million per year towards their 
CVP capital repayment obligation. 

§  The Settlement allocates 9 years of such payments to the Restoration project. 
§  Will generate $90 million for the Restoration project. 

APPROPRIATIONS AUTHORIZATION 

§  The Settlement Authorizes appropriations of $250 million. 

TOTAL FUNDING PROVIDED 

§  $450 million have been provided for in the Settlement. 
§  At least $160 million Friant Surcharge payments, up to $40 million of Restoration 

fund Payments and $250 million in authorized appropriations. 
§  Additional State funding from bonds and/or appropriations is not included in the 

total funding noted above.
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he  other  primary  objective  of  the San  Joaquin River  litigation Settlement  is  the Water 
Management  Goal.  The Water Management  Goal  is  to  reduce  or  avoid  adverse  water 
supply impacts to Friant Division Contractors.  As part of the Settlement, water supplies 

used by the 28 Friant Division contractors for the last half century will be redirected down the 
San Joaquin River to support the fishery restoration program.  Friant’s agricultural and municipal 
customers are dependent upon these supplies to support farms and cities in the Friant Division. 

It is crucial to Friant water users that tools be developed and implemented under the Settlement 
to  return  water  supplies  used  in  restoration  to  the  Friant  Division.  Models  estimate  water 
available to Friant water contractors could on average decrease approximately 19% or 242,000 
acrefeet  (a.f.)  from  the  current  average  of  1,281,000  a.f.    (An  acrefoot  of  water  covers  a 
football field one foot deep). In dry years, when water supplies are already inadequate, supplies 
could be reduced by as much as 23% or 145,000 a.f. from an average dry year supply of 629,000 
a.f. Although the Settling Parties are pledging to do everything possible to implement activities 
under the Water Management Goal, Friant may have to explore other means of developing water 
supply  to  minimize  supply  impacts  over  the  long  haul  should  the  tools  developed  prove 
inadequate. 

THE INTERIOR DEPARTMENT’S ROLE 

The  Interior Department  and  its U.S. Bureau of  Reclamation, which  administers  the CVP  and 
operates and maintains Friant Dam,  are  to  immediately  begin working with  the environmental 
coalition led by NRDC and the Friant water users on ways and means of implementing the Water 
Management Goal. 

Those efforts are to include: 

T T
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§  A plan for recirculation, recapture, reuse, exchange or transfer of the Interim Flows 
and Restoration Flows to reduce or avoid impacts to all Friant Division water deliveries. 
Means of funding activities are to be included in the plan. A number of concepts will be 
developed as to how any or all of these activities could be accomplished physically. The 
Settlement  says  that  any  such  activities  cannot  adversely  affect  the  Restoration  Goal, 
downstream  water  quality  or  fisheries  and  must  comply  with  various  laws  and 
agreements. 

§  A Recovered Water Account  program  to make water  available  to  all  Friant Division 
longterm contractors  that provide water for Interim Flows or Restoration Flows  for  the 
purpose of reducing or avoiding impacts of such flows on contractors.  Water deliveries 
under  this  provision  are  expected  to  be  used primarily  to  support  feasible  groundwater 
programs. 

§  Although  complex  and  technical,  these  provisions  will  permit  each  longterm 
Friant contractor’s Recovered Water Account to accrue one acrefoot of water for 
each acrefoot of reduction in water deliveries. 

§  If “buffer flows” are required, Friant contractors will be credited in their account 
with 1.25 acrefeet of water for each one acrefoot reduction in water deliveries. 

§  Water  will  be  made  available  to  contractors  only  in  wet  years  when  it  is  not 
needed for Restoration Flows or water contractor obligations, at a reduced cost of 
$10 per acrefoot. Those funds are to be deposited in a Restoration Fund that is to 
be established under federal legislation authorizing settlement implementation.
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 01 Connect Friant-Kern Canal Turnout to                           

Cawelo’s North System  
 
1.0 Summary 
  

Project Type Water Supply Reliability and 
Groundwater Level Enhancement 

Project Sponsor Cawelo Water District and                   
Kern-Tulare Water District 

Location 
Estimated Conveyance Capacity 
Project Descriptor Increased water reliability by 

constructing additional facilities to 
access alternative supplies 

Estimated Cost (2006 dollars) $4,280,000 
 
2.0 Project Description 
 
Connect the Friant-Kern Canal with Cawelo’s Lateral N-5 with up to four miles of 36-inch diameter 
pipeline.  Diversion from the Friant-Kern Canal would rely on the turnout at Hanawalt Avenue and it 
would require the construction of a 40 cfs pumping plant at the Friant-Kern Canal to lift water from the 
canal into Cawelo.  This connection would allow Cawelo to divert and deliver CVP-Friant water from 
time to time, which would replace the use of pumped groundwater.  At this time, Cawelo cannot directly 
take advantage of water available in the Friant-Kern Canal.  In addition, it creates the potential to deliver 
water into Kern-Tulare’s South System, thereby facilitating the movement of water between these two 
districts to improve water management.   
 
Starting at the Friant-Kern Canal at the existing outlet on the east side of the canal bank just south of 
Hanawalt Road, construct a 40 cfs pumping plant and a 36” diameter pipeline, extending approximately 3 
miles east to Zerker Road. This would also provide for a connection to Cawelo Water District’s proposed 
Western Service Area pipeline, which extends south approximately three (3) miles to a proposed 
regulation reservoir. 
 
Construction and installation of the following: 
 

 Traveling trash screen in the canal over the outlet grate plus fencing and power. 
 Locate outlet stub and connect to pump wells. 
 Install pumps and motor control center to include SCADA to Cawelo. 
 Install up to 4 miles of 36” diameter pipeline from canal along south side of Hanawalt to Zerker 

Road. 
 Install connection to Cawelo at location to be specified. 

 
This facility could be in cooperation with several different participants of the IRWMP. 

 
Figure 1 shows the location and extent of the Project. 
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Hanawalt Avenue 

 
Figure 1. Location of Project 

 
Background 
 
Introduction 
 
The Cawelo Water District (Cawelo) is a part of this statewide project, located in the southern portion of 
California’s fertile San Joaquin Valley.  Cawelo supplies irrigation water to over 45,000 acres of grapes, 
citrus, almonds and pistachios.  Cawelo was formed in 1965 for the purpose of obtaining water supplies to 
supplement the pumping of groundwater for irrigation.  Importing surface water has slowed the rate of 
decline of groundwater levels, but stabilizing the overdraft will require additional surface water supplies.  
If the groundwater supply beneath Cawelo can be increased and stabilized, it will provide a more 
dependable water supply in years when surface water supplies are limited.   
 
Prior to formation of the District, water for irrigation was obtained almost exclusively from groundwater, 
resulting in a decline of groundwater levels averaging about ten feet per year.  At the time the District was 
formed, approximately 38,200 acres within the District were under full irrigation.  With the formation of 
the District and creation of a public entity, contracts for the purchase and importation of supplemental 
surface water were entered in 1972 with the Kern County Water Agency for State Water Project water 
and in 1976 with the City of Bakersfield for Kern River water. 
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The District constructed extensive facilities during 1974 and 1975 for the purpose of conveyance and 
distribution of the imported surface water supplies within the District.  The District issued long-term 
general obligation bonds and obtained construction loans in the total amount of $27,667,500 for the 
construction of conveyance and distribution facilities.  Repayment of the bonds and loans will conclude in 
year 2017. 
 
The Project will improve water supply reliability and groundwater levels through providing a direct tie to 
the Friant-Kern Canal. 
 
Land Use 
 
The total area of Cawelo is 44,967 acres of which 32,870 acres are within the distribution system service 
area.  Those lands within the District but outside the service area depend exclusively on groundwater for 
their irrigation water supply.  The crop pattern within the District has changed quite dramatically during 
the past 25 years from row crops to permanent plantings.  Currently, about 85 percent of the irrigated 
lands of the District contain permanent plantings of grapes, citrus, deciduous fruits and nuts.    
 
Water Supply 
 
CVP Water 
 
Cawelo is not a CVP contractor; however, there are times when flood waters are available in the Friant-
Kern Canal.  In this regard, Cawelo has entered into temporary contracts for diversion and use of CVP-
Friant water, typically available during very “wet” periods.  Currently, the plumbing is not in place to 
allow Cawelo to directly take advantage of these water supply opportunities.  The proposed Project would 
provide a direct tie to this source of supply. 
 
SWP Water 
 
Cawelo has a contract for 38,200 acre-feet of SWP water.  Direct delivery of SWP water to Cawelo is 
currently accomplished by conveyance from the California Aqueduct via the Cross Valley Canal to Pump 
Station “A”, where it is lifted into North Kern’s Beardsley Canal (which changes name to the Lerdo Canal 
at North Kern’s southern boundary).  Under agreement with North Kern, the water is conveyed in the 
Lerdo Canal to Cawelo’s Pump Station “B”, where the water is lifted one more time into Cawelo’s 
service area.  It should be noted that from time to time, primarily during the peak irrigation season, 
Cawelo’s delivery of SWP water is limited by the capacity of Pump Station “A”.  Therefore, the 
completion of this Project will relieve a conveyance constraint on their delivery system.   
 
Demand 
 
Water demand for the 45,000 acres of irrigated agriculture is 141,600 acre-feet of water.  Of this amount, 
100 acre-feet is for water transmission losses and effective participation provides 10,600 acre-feet leaving 
a demand of 130,900 acre-feet. 
 
The applied water demand for crops grown in  Cawelo ranges from 1.35 acre-feet per acre for field crops 
to 4.35 acre-feet per acre for alfalfas, with an average annual applied water demand of 3.01 acre-feet per 
acre, based upon the 1993 crop survey. 
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Conjunctive Management 
 
Conjunctive use of both surface water and groundwater supplies enables the long-term economic survival 
of irrigated agriculture within Cawelo.  Cawelo’s efforts in accomplishing these goals have been limited 
by the high costs of adding distribution system and the unavailability of additional surface water supplies.  
Cawelo’s capacity to implement conjunctive management may be advanced as a result of this Project.   
 
3.0 Project Operation 
 
Project Operation in a Wet Year like 2006 
 
During wet years, the District will deliver an additional 5,000 acre-feet to irrigated lands and 2,000 to 
3,000 acre-feet into spreading ponds.  Without this Project, deliveries will be made with groundwater and 
water would not be available for recharge. 
 
Project Operation in a Dry Year like 2004 
 
During dry years, the District will deliver water from available sources and exchanges.  If demands are 
greater than water supplies, groundwater will be pumped by the District and private landowners.  As a 
result of increased deliveries and recharge abilities resulting from this Project, water levels will be at a 
higher level than previous years.  This will provide increased yields and reduced pumping costs to both 
the District and private landowners. 
 
4.0 Goals and Objectives 
 
Associated benefits include: 
 

 Water supply reliability (greater capture of available CVP supplies) 
 Operational flexibility 
 Increased groundwater recharge potential 
 Reduce groundwater overdraft 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The Project is an important element in implementation of the IRWM Plan and in meeting the Plan’s  
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Enable flexibility between SWP and CVP contractors by providing additional operational opportunities 
and conveyance facilities for exchanges and conjunctive use programs between participants. 
 
 
7.0 Project Screening Priority within the IRWM Plan 
 
This Project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals.  
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8.0 Cost Estimate 
 

Cost Estimate 
Connection to F-K Canal $250,000 
Pump Station $1,200,000 
36” Pipeline $2,200,000 
Connection to Conduit “E” $60,000 
ROW, Legal, Engineering $570,000 
Total $4,280,000* 

 
*This cost estimate includes engineering; but, does not include administration and contingencies. 
 
9.0 Schedule 
 

April 2007 through Sept 2007   Complete Engineering Studies, CEQA 
July 2007 through November 2007  Secure Project Funding 
October 2007 through March 2008  Prepare Engineering Design 
October 2007 through December 2007  Land Acquisition 
January 2008 through July 2008   Construction 
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Facility and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 02 Ninth Avenue Pipeline  

 
1.0 Summary 
 

Project Type Increase in-lieu delivery capability 
Project Sponsors Kern-Tulare and  

Rag Gulch Water Districts 
Location Along Ninth Avenue from the Friant-

Kern Canal, east for 4 ½ miles  
Estimated Conveyance Capacity Approximately 35 cfs 
Project Descriptor Increase District water delivery 

capability to conserve groundwater 
resources for dry years and increase 
energy efficiency of distribution system 

Estimated Cost (2006 dollars) $8,000,000 
 
2.0 Project Description 
 
The purpose of the Ninth Avenue Pipeline Project is to expand the Districts’ distribution system 
capability to enable the Districts to deliver surface water and reduce groundwater pumping at times when 
adequate water supplies are available. This reduced groundwater pumping will serve to improve 
groundwater conditions for use during water short years, resulting in higher groundwater levels, higher 
well yields, and reduced groundwater pumping costs. The Project will also reduce energy requirements by 
increasing the efficiency of the Districts’ distribution system and reduce energy demands by pumping less 
groundwater. 
 
The Project consists of the facilities shown in Figure 1 and described below: 
 

 35 cfs turnout from the Friant-Kern Canal 
 1,200 horsepower pumping plant 
 4 ½ miles of 36-inch pipeline 
 400 horsepower booster pumping plant 
 36-inch inlet to Cecil Reservoir 

 
 Figure 1 Shows the location and extent of the Project. 
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                                                              Figure 1. Location of Project 
 
 
These facilities will increase the delivery capability of the District’s Woollomes/Cecil distribution system 
from 34,000 gpm to 50,500 gpm. This additional capacity will increase the delivery capability to 12,786 
acres within the Woollomes/Cecil service area from 2.7 gpm/ac to 4.0 gpm/ac. It is estimated that the 
Project will provide an additional 8,300 acre-feet to existing irrigation demands currently served with 
groundwater when adequate water supplies are available. 
 
In addition to improving delivery capability, the proposed Project will reduce electrical loads within the 
Districts. These reduced electrical loads will be a result of increasing the efficiency of the distribution 
system by installing premium efficiency motors and reducing velocities in existing facilities and reducing 
groundwater pumping. The total annual energy savings from the Project is estimated at 4,700,000 kWh, 
with a resulting savings of approximately $550,000 per year. An additional significant benefit, not 
reflected in the above cost savings, is the ability to use a portion of the increased pumping capacity off-
peak. The ability to run pumps off-peak is not presently available because the District’s distribution 
system runs at maximum capacity during the summer months. However, with additional pumping 
capacity, and existing reservoirs, there will be opportunities to turn on additional pumps off-peak and 
reduce energy use during peak periods. Also not reflected in this estimate is the energy savings associated 
with reduced pumping lifts and increased well yields as a result of the Project. 
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Need for Project 
 
The Districts have significant concerns with regard to future water supplies. Three of these concerns are. 
 

1. Federal and state regulatory actions in delta have severely limited the ability of the Districts to 
receive their CVP water supplies.  

2. The initial term of the contract with the City of Bakersfield ends on December 31, 2011. The 
ability of the Districts to receive a reliable supply of Kern River is uncertain beyond 2011. 

3. A coalition of environmental groups has settled a lawsuit against the federal government related 
to water supply contracts in the Friant Division of the CVP. The result of this settlement will 
reduce the ability of the Districts to purchase Friant Class 1, Class 2, and Section 215 water 
supplies.  

 
In an effort to mitigate for these concerns with regard to future water supplies, the Districts have 
identified several management objectives as part of their ground water management plan. One of these 
management objectives is to improve distribution facilities to maximize the delivery capability of surface 
water when it is available to save groundwater resources for future years. 
 
Background 
 
Water Supply 
 
Kern-Tulare Water District (Kern -Tulare) has a contract with the Bureau of Reclamation for an annual 
supply of 40,000 acre-feet from the CVP. Rag Gulch Water District (Rag Gulch)has a contract for an 
annual supply of 13,300 acre-feet. DWR conveys water under this contract through the California 
Aqueduct to Tupman. Water is then conveyed through the Cross Valley Canal, where it is either delivered 
to the Friant-Kern Canal or exchanged with Arvin-Edison Water Storage District (Arvin-Edison) for 
water available in the Friant-Kern Canal.  
 
The Districts contract annually for Section 215 Water. The Districts also purchase Class 1 and Class 2 
Friant water supplies from Friant Contractors on an as-available basis. Occasionally, there are flood flows 
available from the Friant-Kern Canal, which the Districts also purchase. 
 
Kern-Tulare has a contract with the City of Bakersfield for an average annual supply of 20,000 acre-feet 
of Kern River water. Rag Gulch has a similar contract for an average annual supply of 3,000 acre-feet. 
Water under these contracts is delivered to the Kern County Water Agency Improvement District No. 4 in 
exchange for State Water Project water. The SWP water is conveyed through the Cross Valley Canal, 
where it is either delivered to the Friant-Kern Canal or exchanged with Arvin-Edison for water available 
in the Friant-Kern Canal. 
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Land Use 
 
The Districts provide no domestic or residential water supplies. All irrigated lands are planted to high-
value permanent crops. A summary of land use in 2005 is presented in the table below. 
 

2005 Land Use (acres) 
 Kern-Tulare Rag Gulch Total 
Almonds 702 133 835 
Apples 5 0 5 
Blue Berries 0 89 89 
Cherries 98 0 98 
Grapes 3,626 3,271 6,897 
Grapefruit 10 0 10 
Kiwi 201 0 201 
Lemons 125 0 125 
Olives 204 0 204 
Oranges 5,913 885 6,798 
Persimmons 17 0 17 
Pistachios 1,626 270 1,896 
Pomegranates 25 0 25 
Total Irrigated 12,552 4,648 17,200 
Non-irrigated 4,563 1,306 5,869 
Total 17,115 5,954 23,069 
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Irrigation Demand 
 
The figure below illustrates the portion of irrigation demands satisfied with imported water and that 
portion satisfied with groundwater pumping over the past 29 years. As shown, irrigation demands have 
decreased and the imported water deliveries have increased over time. The decrease in irrigation demand 
is due to improved irrigation methods and lands being taken out of production. The increase in imported 
water deliveries is due to distribution system improvements. 

KERN-TULARE / RAG GULCH WATER DISTRICT
Historical Groundwater Pumping and Imported Water Deliveries
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Groundwater  
 
A hydrograph of groundwater elevations from 1960 to date is presented in the figure below. This 
hydrograph is located near the center of the Districts and is representative in showing changes in 
groundwater levels throughout the Districts. Groundwater levels within the Districts were falling at a rate 
of approximately 10 feet per year prior to 1977. As a result of these declining groundwater levels, 
groundwater quality was degrading and subsidence of the land surface was occurring. Groundwater 
conditions have steadily and dramatically improved since 1977 as a result of the Districts’ importation of 
irrigation water into the area.   
 

Kern-Tulare and Rag Gulch Water Districts
Historic Groundwater Levels
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Distribution System 
 
The Districts’ distribution system is inadequate to fully satisfy irrigation demands within the service area. 
As a result, irrigation deliveries are prorated during the summer months and water users rely upon 
privately owned wells, even in the wettest of years. As shown in the figure below, by increasing the 
delivery capability of the Woollomes/Cecil distribution system from 2.7 gpm per acre to 4.0 gpm per 
acre, the annual extraction from privately owned wells could be reduced from 8,600 to 300 acre-feet.  
 

Cecil/Woollomes Distribution System
Monthly Irrigation Demand and Imported Water Deliveries
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Expansion of distribution system capability, used in conjunction with the Districts reservoirs, will reduce 
on-peak pumping. A reduction in on-peak pumping will reduce energy costs to water users.  
 
3.0  Project Operation 
 
Project Operation in Wet Years 
 
During wet years, the Districts will deliver an additional 8,200 acre-feet to irrigated lands that, without 
the Project, would have been supplied with groundwater. The Project will also increase the energy 
efficiency of the Districts’ distribution system resulting in reduced energy costs to water users. 
 
Project Operation in Dry Years 
 
During dry years, the Districts will deliver water from available sources. If there is not enough District 
water supply to meet irrigation demands, District water supplies will be allocated based upon acreage 
within the service area.  Allocated water supplies will cause water to rely upon privately owned wells. As 
a result of previous years of increased delivery resulting from the Project, water levels will be higher than 
they otherwise would have been. These increased water levels will result in increased well yields and 
reduced pumping costs which will be beneficial during dry years. 
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4.0 Goals and Objectives 
 
The primary goal of this Project is to increase distribution system capacity.  Associated Project benefits 
include: 
 

 Water supply reliability through groundwater recharge 
 Conjunctive management of surface and groundwater resources 
 Improved energy efficiency 
 Reduced energy use and costs 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The Project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Expanded delivery capability, in conjunction with groundwater banking and expanded regional 
conveyance facilities serves to better manage the Region’s water resources. 
 
7.0 Project Screening Priority within the IRWM Plan 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
An estimate of the cost to implement this Project is shown below. These costs will be refined as further 
engineering studies are conducted. 
 

Ninth Avenue Pipeline $4,500,000 
Ninth Avenue Pumping Plant $1,200,000 
Friant-Kern Turnout $400,000 
Booster Pumping Plant $400,000 
Tie to Cecil Reservoir $200,000 
Subtotal $7,300,000 
ROW, Legal, Engineering $1.700,000 
Total $8,000,000 

 
 
 
 
 
 
 
 
 
9.0 Schedule 

 
November 2006 through December 2006: Complete Engineering studies 
January 2007 through February 2008: Secure Project funding 
March 2008 through June 2008: Prepare Engineering Design 
July 2008 through September 2008: Land Acquisition 
October 2008 through March 2009: Construction 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 03a Stored Water Recovery Unit In-Lieu Service Areas 

 
1.0 Summary 
  

Project Type Water Supply Reliability and 
Groundwater Level Enhancement 

Project Sponsor Semitropic Water Storage District 
Location See Figure 1 and 2 
Project Descriptor Increased water supply reliability and 

groundwater level improvement through 
distribution system improvements to 
provide surplus surface water deliveries 

Estimated Cost (2006 dollars)  Total = $43.0 million   
 
2.0 Project Description 
 
Construction of the main conveyance facilities for Semitropic’s Stored Water Recovery Unit (SWRU) 
creates the potential to deliver surface water (when available) to lands currently relying exclusively on 
pumped groundwater.  In this regard, about 12,000 acres in the north-central portion of Semitropic have 
been identified.  Service would require the construction of irrigation distribution systems consisting of 
booster pumping plants and buried pipeline laterals.  Three systems, located along the north-south 
alignment, would be required to ensure adequate pressure within the service area (see Figure 2 for 
approximate location). 
 
Distribution pipelines will be constructed from the North-South Canal and Pipeline to provide surface 
water deliveries to the existing land that has been dependent upon groundwater pumping.  The actual size 
and length of the distribution pipelines will be dependent upon the amount of land served by each 
distribution lateral.  Construction of the distribution pipeline and farm turnouts will be the same as 
described in Section 4.3.4. “Distribution Facilities” of the 1994 DEIR [1994 DEIR, pp 4-21 through 4-23, 
Figures 4-8 and 4-9]. 
 
The location of the distribution system will be coordinated with each landowner to minimize the amount 
of disruption to farming operations.  The typical surface disturbance will be temporary and will occur in 
cultivated fields.  The presence of the distribution system will not preclude the use of the land overlying 
the pipeline for farming purposes. 
 
It is anticipated that these facilities would be constructed as needed by the banking partners, to expand the 
put capacity of the bank.  Conditions under which this optional in-lieu area would be served would be the 
same as the District’s existing in-lieu service area.  It would include the lands that have a farming history, 
with the landowner having executed a water service contract similar to that used for the existing in-lieu 
area. 
 
Figure 1 and Figure 2 show the extent and location of the project. 
 
 

SWRU In-Lieu Service Areas 1



 

 

Stored Water 
Recovery Unit: 
In-lieu service 

area 

Semitropic’s delivery 
into the California 

Aqueduct through a 
pumping plant and 78-
inch diameter pipeline 

Pond Poso Canal 

Buttonwillow 
Ridge Canal 

New 120-inch 
diameter pipeline, 
8 miles in length 

   
Figure 1: Location of Project 
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Figure 2: Schematic of the Stored Water Recovery Unit  
 

Background 
 
Introduction 
 
Semitropic is located in Kern County, approximately 20 miles northwest of Bakersfield, in the western 
San Joaquin Valley.  The farmers in the area relied solely on groundwater until 1973, when they began 
importing surface water from the SWP.  While the SWP imports significantly reduced groundwater use, 
they did not eliminate it.  The 1987-1992 droughts, with reduced SWP deliveries, led to declining water 
levels causing Semitropic to search for ways to take advantage of available underground storage 
(estimated at 2 million acre feet).   
 
Semitropic is in the process of implementing a groundwater banking program.  The program includes a 
separate storage and recovery area termed the Stored Water Recovery Unit project.  In wet years, banking 
partners will utilize surplus water available in the California Aqueduct for Semitropic irrigation demands 
in place of pumping groundwater.  This substitution will allow for in-lieu recharge for the groundwater 
basin allowing water levels to increase.  Subsequently, when precipitation and water supply conditions are 
dry or significantly below normal, banking partners will be able to draw on stored or banked groundwater 
for delivery to southern California water customers.  Production for stored water may range as high as 
420 cfs, and in most case will involve delivery through transmission in the California Aqueduct.   
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Land Use 
 
Semitropic is composed almost entirely of agricultural users and serves approximately 127,420 acres of 
irrigated land out of 222,120 acres within its boundaries.  Semitropic has an arid climate and precipitation 
averages about four inches per year.  A significant portion of the district overlies a useable groundwater 
basin. 
 
Water Supply 
 
No major surface streams enter or cross the Semitropic area.  The naturally occurring water resources are 
principally underground.  A minor stream, Poso Creek, crosses the District area and the Kern River, along 
with Poso Creek, constitutes the principal historical sources of the underground stored water.   Some 
limited artificial recharge takes place in spreading ponds, but most of the groundwater recharge occurs 
through the percolation of applied water from irrigation and subsurface flows.  The basin primarily relies 
on “in lieu” recharge to replenish groundwater supplies. 
 
Local Surface Water  
 
Since the late 1800’s, surface water diverted from the Kern River for irrigation of lands easterly of 
Semitropic (later incorporated in the North Kern Water Storage District) sustained groundwater 
movement into the Semitropic area.  This aspect may have been limited prior to the lowering of 
Semitropic area groundwater levels resulting from development occurring subsequent to the 1930’s.  
Surface water imported and applied from the federal Central Valley Project in the Shafter-Wasco 
irrigation District which adjoins Semitropic on the east, has contributed to underflow into the Semitropic 
area since the 1950’s. 
 
Poso Creek, originating in the foothills to the east, enters the Semitropic area at a point approximately 
four miles north of Wasco.  Generally, the runoff in Poso Creek is diverted upstream of the District and/or 
percolates before reaching the District.  Only in years of abundant water supply does runoff from this 
source reach Semitropic.  Following the locally wet winter of 1978, the District constructed a diversion 
works in the right (northerly) bank of Poso Creek to divert water on an as-available basis into the Pond-
Poso Canal.   Semitropic applied for and received a permit for this diversion from the State Water 
Resources Control Board (Permit No. 0175538 issued February 1979).   Also, when and as water 
becomes available in the Friant-Kern Canal of the Central Valley Project, Semitropic has arranged for 
release of this water into Poso Creek for diversion into the Pond-Poso Canal. 
 
The Kern River flows from its canyon in the Sierra Nevada Mountains to the east of Bakersfield and 
follows a southwesterly path toward the Buena Vista Lake area southerly of Semitropic.   Overflow 
channels extend northwesterly and northerly, the historical Jerry Slough passing through Semitropic and 
the Kern River Flood Channel running northerly near the westerly boundary of Semitropic.   
 
Kern River water supplies reaching the valley floor are primarily utilized for irrigation under long-
standing water rights and agreements.  Runoff from this source varies widely from year to year, the 
maximum annual recorded amount having been some 2.5 million acre-feet in 1916, 1969, and 1983.  The 
minimum was about 177,000 acre-feet in 1961 and the average being about 738,000 acre-feet per year. 
 
Isabella Dam and Reservoir (storage capacity of 570,000 acre-feet) was completed on the Kern River in 
1954.   Prior to that time and prior to the construction of the Kern River – California Aqueduct Inter-tie 
(in 1977) much of the Kern River overflow flowed to the trough of the Valley and ponded in the Buena 
Vista-Kern Lake area, higher flows overflowing to Goose Lake and Tulare Lake.  In particular, prior to 

SWRU In-Lieu Service Areas 4



 

completion of Isabella Dam, overflows from the Kern River also flowed throughout the Buttonwillow 
Improvement District via Jerry Slough.  Historically, these occurrences provided an increment of recharge 
to ground waters underlying the District.  Isabella Dam and Reservoir, couple with subsequent 
improvements, have effectively precluded entrance of Kern River flood flows through Jerry Slough. 
 
Physically,  Semitropic is capable of taking delivery of Kern River water via (a) Poso Creek, (b) the inter-
tie between Buena Vista Water Storage District’s East Side Canal and the Semitropic’s Intake Canal, and 
(c) turnouts to certain Semitropic lands from Buena Vista’s East Side Canal. Buena Vista’s Main Drain 
and the Semitropic’s Intake Canal Water from Semitropic from these sources is limited not only by the 
availability of water supply but also by the availability of unused conveyance capacity in facilities of 
Buena Vista and North Kern. This latter connection, while serving other purposes as well, would allow 
Semitropic to divert and utilize more Kern River water on those infrequent occasions when it is available. 
 
State Water Project  
 
The Kern County Water Agency’s contractual supply of State Water has been allocated and committed by 
contract to several public water districts within the Agency including Semitropic and its improvement 
districts.  Three separate water supply contracts were entered into with the Kern County Water Agency 
for State Water Project water, one for Semitropic and one for each of the improvement districts.  The 
water supplies available under these contracts are “firm water” and “surplus water”.  The maximum 
annual entitlement of firm water, totaled for the three contracts is 158,000 acre-feet per year.  In addition, 
under full operating conditions (year 1990 and beyond) up to 25,100 acre-feet per year of surplus water 
would be available subject to SWP water supply conditions from year to year. 
 
It should be noted that the contracts with the Kern County Water Agency provide that the Agency is not 
obligated to deliver more than 28,440 acre-feet per month through the District’s turnout, which is 
equivalent to 18 percent of the maximum entitlement of firm water of 158,000 acre-feet per year.  It is 
further noted that the Agency contract with the State limits the Kern County Water Agency as a whole to 
18 percent of its maximum annual entitlement. 
 
In addition to contractual entitlements to SWP water, Semitropic through its contracts with the Kern 
County Water Agency has taken advantage of opportunities to purchase locally unused SWP water.  This 
water, when available, referred to as agricultural pool water, is excess to the needs of one or more 
member units of the Agency in a given year and is returned or pooled with the Agency which markets this 
water to other member units.  With regard to agricultural pool water, the District has been a buyer rather 
than a seller in recent years. 
 
Central Valley Project (Federal water) 
 
Semitropic does not, at the present time, have a contractual water supply from the federal Central Valley 
Project (CVP).  However, the District has, for several years, secured a water supply from this source. The 
District, in conjunction with KCWA and other public water districts within Kern County, initiated the 
preparation (in 1987) of an environmental document regarding the diversion of water from the Delta.  
This effort was subsequently put on hold in anticipation of the release of the Bureau of Reclamation’s 
marketing EIS.    
 
This latter document, made public in early 1989, did not make an allocation of water to any of the 
interested water districts in Kern County.   If a water supply is ultimately secured from this source, either 
interim or long term, it could be wheeled in the California Aqueduct to the District’s turnout.  Also, it is 
noted that the District has utilized water which has conveyed in the Friant-Kern Canal and thence via 
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Poso Creek and or the Shafter-Wasco Irrigation District interconnection during years of abundant water 
supply on the San Joaquin River. 
 
Demand 
 
The total demand for irrigation water varies from year to year depending on the irrigated acres and the 
types of crops in production.  The total demand for irrigation water may reach up to 450,000 acre-feet per 
year.   
 
Kern River water supplies reaching the valley floor are primarily utilized for irrigation under long-
standing water rights and agreements.  Runoff from this source varies widely from year to year, the 
maximum annual recorded amount having been some 2.5 million acre-feet in 1916, 1969, and 1983.  The 
minimum was about 177,000 acre-feet in 1961 and the average being about 738,000 acre-feet per year. 
Isabella Dam and Reservoir (storage capacity of 570,000 acre-feet) was completed on the Kern River in 
1954.   Prior to that time and prior to the construction of the Kern River – California Aqueduct Inter-tie 
(in 1977) much of the Kern River overflow flowed to the trough of the Valley and ponded in the Buena 
Vista-Kern Lake area, higher flows overflowing to Goose Lake and Tulare Lake.  In particular, prior to 
completion of Isabella Dam, overflows from the Kern River also flowed through the Buttonwillow 
Improvement District via Jerry Slough.  Historically, these occurrences provided an increment of recharge 
to ground waters underlying the District.  Isabella Dam and Reservoir, couple with subsequent 
improvements, have effectively precluded entrance of Kern River flood flows through Jerry Slough. 
 
Physically,  Semitropic is capable of taking delivery of Kern River water via (a) Poso Creek, (b) the inter-
tie between Buena Vista Water Storage District’s East Side Canal and the Semitropic’s Intake Canal, and 
(c) turnouts to certain Semitropic lands from Buena Vista’s East Side Canal.  Water from Semitropic from 
these sources is limited not only by the availability of water supply but also by the availability of unused 
conveyance capacity in facilities of Buena Vista and North Kern water storage districts.  An additional 
tie-in is currently under study whereby a physical connection would be made between Buena Vista’s 
Main Drain and the Semitropic’s Intake Canal.  This latter connection, if constructed, while serving other 
purposes as well, would allow Semitropic to divert and utilize more Kern River water on those infrequent 
occasions when it is available. 
 
Conjunctive Management 
 
Semitropic has been managing its groundwater resources since its formation in 1958.  The groundwater 
management plan formalized the goals and objectives evidenced by Semitropic’s conjunctive use 
management practices, which have evolved over many years of operations.  Through these practices, 
Semitropic has managed its groundwater and surface water resources to the benefit of its landowners, the 
groundwater basin, and California.   It is noted that many of the groundwater management plan goals and 
objectives had been implemented before the plan’s formal adoption. 
 
From Semitropic’s formation in 1958 to 1973, area farmers relied solely on groundwater for irrigation.  In 
1973, they began importing surface water from the SWP to mitigate groundwater overdraft.  To further 
this management objective, Semitropic searched for ways to take advantage of an estimated 2 million 
acre-feet of aquifer storage.  In the late 1980’s and early 1990’s, Semitropic began the process of finding 
water-banking partners.  In 1994, it entered into an MOU with five other local districts to create the Water 
Bank.  Since 1973, Semitropic has, through its management practices, stabilized groundwater levels, 
delivered more than 5 million acre-feet of surface water, stored more than 1 million acre-feet for banking,  
and recovered some of the stored water for return to its Banking Partners. 
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The goal of the groundwater management plan is to, at the least cost, preserve, enhance, or augment the 
resource as necessary to mitigate the present level of overdraft in the regional groundwater basin.   The 
goals are implemented through five major basin management objectives, as follows: 
 

 Maintain groundwater levels at economically viable pumping lifts for the agricultural 
uses (economy) of the area; 

 Control the degradation of groundwater quality and enhance quality where practicable; 
 Limit inelastic subsidence; 
 Preserve the historical flows of Poso Creek into the area; 
 Operate the groundwater banking program to benefit Semitropic’s landowners, without 

adversely affecting the water supplies of any Semitropic landowners or landowners in 
neighboring districts. 

 
3.0 Project Operation 
 
In September, at the end of the irrigation season, the on-farm wells could continue to operate for recovery 
of previously stored water. 
 
Project Operation in a Wet Year like 2006 
 
During the irrigation season, all of the existing ground water wells within the 12,000 acre service area 
would remain off and 42,000 acre-feet of water would be imported into the service area. 
 
Project Operation in a Dry Year like 2004 
 
Some minor amounts of water may be imported during limited availability of Article 21, but for most of 
the year agricultural deliveries would be made from on-farm wells. 
 
4.0 Goals and Objectives 
 
In the late 1990’s, Semitropic pursued planning for an expansion of its Water Bank through the Stored 
Water Recovery Unit.  The facilities for the In-Lieu Service Area fall under Phases II and III of the 
SWRU project.  When implemented, the primary goal of the Stored Water Recovery Unit is to replace 
groundwater pumping with surface water for water supply reliability and groundwater level 
improvements.  Associated project benefits include: 
 

 Enhances water supply reliability during drought years 
 Provides an effective water management tool 
 Reduces groundwater pumping lifts for agricultural water users 
 Increased conjunctive use potential 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The facilities in the SWRU In-Lieu Service Areas are important elements in implementation of the 
IRWM Plan and in meeting the Plan’s central objective of enhancing local and regional water supply 
reliability and in addressing the Plan’s objectives of managing groundwater and surface water resources 
within the Region.  
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6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
The Stored Water Recovery Unit also provides conveyance to and from existing service areas lying to the 
east and also from Poso Creek. 
 
7.0 Project Screening Priority within the IRWM Plan 
 
This project provides ground water management, water supply reliability and conjunctive management of 
surface and groundwater.  This project meets the Regional Management Group’s pre-screening criteria for 
Tier 1 Projects.  Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in 
near-term implementation proposals. 
 
8.0 Cost Estimate 
 
 System X (southerly system to be built first)  = $14.9 million 
 System Y (middle system to be built second) = $10.2 million 
 System Z (northerly system to be built last)    = $17.9 million 
                Total = $43.0 million   
 
9.0 Schedule 

Next phase (System X) is ready for construction in 2007. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 03b Expand P-1030 In-Lieu Service Area 

 
1.0 Summary 
  

Project Type Water Supply Reliability and 
Groundwater Level Enhancement 

Project Sponsor Semitropic Water Storage District 
 Southern San Joaquin MUD 
Location Pond Poso Canal station 1030, T25S, 

R24E Sections 4, 5, & 9 
Estimated Conveyance Capacity 28 cfs in-lieu delivery 
Project Descriptor P-1030 Distribution System Phase 2 
Estimated Cost (2006 dollars) $5,000,000 

 
2.0 Project Description 
 
The first phase of the P-1030 system was completed in April 2007.  Extra capacity was included in the 
original system design.  A 45” blind flange is located in the south east corner of the projected expanded 
service area and one empty bay was included for a future pump at the P-1030 Pumping Plant.  Once the 
land has succeeded in meeting the eligibility requirements for surface water service final design can 
commence. 
 
Facilities include 1) expanding by 1,280 acres an existing in-lieu distribution system, plus 2) a 1000 foot 
long interconnecting pipeline with Southern San Joaquin MUD’s delivery system. 
 
3.0 Project Operation 
 
In September, at the end of the irrigation season, the on-farm wells would continue to operate for 
recovery of previously stored water. 
 
Project Operation in a Wet Year like 2006 
 
During the irrigation season, all existing on-farm wells would be left off and 4,500 acre-feet of water 
would be imported into this service area. 
 
Project Operation in a Dry Year like 2004 
 
Some minor amounts of water may be imported during limited availability of Article 21, but for most of 
the year agricultural deliveries would be made from on-farm wells.   
 
4.0 Goals and Objectives 
 
The facilities for this component of the In-Lieu Service Area fall under the Semitropic groundwater 
banking project.  The primary goal of the Semitropic groundwater banking program is to replace 
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groundwater pumping with surface water for water supply reliability and groundwater level 
improvements.  Associated project benefits include: 
 

 Enhances water supply reliability during drought years 
 Provides an effective water management tool 
 Reduces groundwater pumping lifts for agricultural water users 
 Increased conjunctive use potential 

 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The facilities of this component in the SWRU In-Lieu Service Area are important elements in 
implementation of the IRWM Plan and in meeting the Plan’s central objective of enhancing local and 
regional water supply reliability and in addressing the Plan’s objectives of managing groundwater and 
surface water resources within the region. 
  
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
This service area provides conveyance to the Southern San Joaquin MUD portion of the study area. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
The estimated cost (in 2006 dollars) for implementing this project is $5 million. 
 
9.0 Schedule 
 
Project can be ready for construction in 2008 and be completed within three years. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 03c P-565 New In-Lieu Service Area Enhancement of Existing 

“Beta” System and Interconnection with                                       
North Kern Water Storage District 

 
1.0 Summary 
  

Project Type Water Supply Reliability and 
Groundwater Level Enhancement 

Project Sponsor Semitropic Water Storage District 
 North Kern Water Storage District 
Location Pond Poso Canal station 565, T26S, 

R24E Sections 20, 21, 22, 23, 27, 28, & 
29 

Estimated Conveyance Capacity 75 cfs in-lieu delivery plus 50 cfs 
conveyance to existing “Beta” System 
and/or into North Kern’s Canal 

Project Descriptor P-565 Distribution System 
Estimated Cost (2006 dollars) $15,000,000 

 
2.0 Project Description 
 
The Pond-Poso Improvement District of the Semitropic Water Storage District will construct the P-565 
Distribution System to enhance its existing recharge, banking and recovery capability with the 
construction of an additional 3,630 acres of surface water delivery service area for use in-lieu of pumping 
groundwater.  The project consists of two pump stations, pumps, motors, electrical equipment, 63,389 
lineal feet of distribution pipeline and 15 farm turnouts.  It will provide an additional capacity of 50 cfs 
plumbed into the back end of an existing distribution system (“Beta” System) to relieve capacity 
constraints, and interconnections with a North Kern Water Storage District canal delivery system.  The 
project will add to the Districts ability to recharge/bank water for future use by our banking partners, and 
to reduce to amount of overdraft on the groundwater basin. 
 
Background 
 
This project was identified in CEQA documents for Semitropic Water Bank and the Project has been 
completely designed with plans and specifications shelved pending funding availability.  
 
3.0 Project Operation 
 
Project Operation in a Wet Year like 2006 
 
All existing on-farm wells would be left shut off and an estimated 15,000 acre-feet of water would be 
imported into this service area. 
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Project Operation in a Dry Year like 2004 
 
Some minor amounts of water may be imported during limited availability of Article 21 water, but most 
of the year agricultural deliveries would be made from on-farm wells.  In September, at the end of the 
irrigation season, the on-farm wells would continue to operate for recovery of previously stored water. 
 
4.0 Goals and Objectives 
 
In the late 1990’s, Semitropic pursued planning for an expansion of its Water Bank.  The facilities for this 
part of the In-Lieu Service Area when implemented, support the primary goal to replace groundwater 
pumping with surface water for water supply reliability and groundwater level improvements.  Associated 
project benefits of this component include: 
 

 Enhances water supply reliability during drought years 
 Provides an effective water management tool 
 Reduces groundwater pumping lifts for agricultural water users 
 Increased conjunctive use potential 

 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The facilities of this component in the groundwater bank are important elements in implementation of the 
IRWM Plan and in meeting the Plan’s central objective of enhancing local and regional water supply 
reliability and in addressing the Plan’s objectives of managing groundwater and surface water resources 
within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
50 cfs of capacity has been added for delivery into another service area and/or delivery into North Kern 
Water Storage District. 
 
7.0 Project Screening Priority within the IRWM Plan 
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
The estimated cost (in 2006 dollars) for implementing this project is $15 million. 
 
9.0 Schedule 
This component of the in-lieu service area is ready for construction in 2007. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 04 G-W Banking North of DEID with Pixley ID 

 
1.0 Summary 
 

Project Type Groundwater banking 
Project Sponsors Delano-Earlimart Irrigation District 
Location To be determined within Pixley 

Irrigation District 
Estimated Conveyance Capacity To be determined 
Project Descriptor Increased water supply reliability 

through groundwater banking 
Estimated Cost (2006 dollars) To be determined 

 
2.0 Project Description 
 
The Delano-Earlimart Irrigation District (DEID) and Pixley Irrigation District (PID) Board of Directors 
have approved the preparation of a reconnaissance level report of alternatives for a proposed groundwater 
bank and extraction facilities in PID and conveyance facilities for return of banked/pumped groundwater 
to DEID.  The study will determine the potential feasibility of jointly developed facilities to deliver Friant 
Division Central Valley Project (CVP) water available to DEID to PID for banking in the groundwater 
aquifer below PID and for subsequent extraction and return delivery to DEID during dry years.  The 
feasibility is to be analyzed at a reconnaissance level of detail as to costs, hydro-geological factors and 
other considerations affecting potential feasibility.  
 
DEID and PID are currently working with the consultant engineer to refine the parameters of the 
conceptual program (and by doing so, refine the ultimate scope-of-work) by establishing analysis 
guidelines and desired research objectives. After pertinent research is completed, the consultant engineer 
intends to suggest two alternative project locations, to be narrowed to one location to be investigated.  
The proposed project location (well field location and return pipeline alignment) will be determined 
through discussion with DEID and PID staff as to possible site specific benefits and obstacles.  The 
selected site will be evaluated based on estimates of construction costs (costs analyzed both with 
construction by contractor and, alternatively by District forces), potential project yield and on-going 
operation and maintenance costs.  
 
Background 
 
Introduction 
 
Located in southern Tulare County and northern Kern County, and immediately adjacent to and west-
northwest of Kern-Tulare and Rag Gulch Water Districts, Delano-Earlimart was organized in 1938 to 
address declining groundwater levels.  Delano-Earlimart is immediately northeast of the City of Delano 
and is crossed from north to south by the Friant-Kern Canal.  Also extending through the middle of the 
District in an east-west direction is the White River.  
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Delano-Earlimart was organized to contract for imported surface water supplies, with particular emphasis 
on the Friant Division of the CVP.  It has the additional responsibility of conjunctively managing surface 
water and groundwater supplies to ensure an adequate water supply for water users within the District.   
 
Land Use 
 
Delano-Earlimart encompasses 56,500 acres of which 46,000 acres are irrigated. 
 
Water Supply 
 
Delano-Earlimart has a contract with the U.S. Bureau of Reclamation for CVP water to serve 56,500 
acres within its boundaries.  The source of this surface water supply is the Friant Division of the CVP, 
which develops its supply from the San Joaquin River, with storage provided by Millerton Lake.  The 
water is transported to the District through the Friant-Kern Canal.  The surface water supply is used 
conjunctively with the underlying groundwater.  Delano-Earlimart’s contract entitlement consists of 
108,800 acre-feet of Class 1 water and 74,500 acre-feet of Class 2 water, for a total of 183,300 acre-feet.  
The long-term average surface water supply available to the District is estimated at 135,000 acre-feet.  
The Class 1 water is storable (for use within a given year) and is considered a firm water supply.  The 
Class 2 water supply is non-storable water and must be used when it is available.   
 
Distribution System 
 
Delano-Earlimart’s distribution system has nine separate takeouts from the Friant-Kern Canal.  It is fully 
pipelined and a metered closed system with basically no discharges or losses.  Two-thirds of the District 
is gravity delivery, one-third requires pressure created from pumping.  The district recently completed a 
$3 million turnout renovation project. 
 
3.0  Project Operation 
 
Project Operation in Wet Years 
During wet years, Delano-Earlimart will deliver available surface water from the Friant-Kern Canal to the 
proposed spreading facilities. 
 
Project Operation in Dry Years 
During the dry years, Delano-Earlimart will recover previously banked water from project wells located 
in Pixley ID or through and exchange of surface water. 
 
4.0 Goals and Objectives 
 
The primary goal of this project is to increase distribution system capacity to take additional wet year 
supplies.  Associated project benefits include: 
 

• Water supply reliability through groundwater banking 
• Conjunctive management of surface and groundwater resources 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The Project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 
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6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Expanded delivery capability to groundwater banking provides operational flexibility and expanded 
regional conveyance facilities serves to better manage the Region’s water resources.  
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
DEID and PID are currently working with the consultant engineer to identify two alternative project 
locations (well field location and return pipeline alignment); therefore, costs cannot be provided until the 
alternatives are identified and evaluated.   
 
9.0 Schedule 
 
The expected delivery date for the final report is the summer of 2007. 
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Facility and Operation Detail 
 Poso Creek IRWMP Management Group      

 
No. 05 G-W Banking Conveyance Improvements to North Kern 
Recharge and Recovery Facilities East of the Friant-Kern Canal 

 
1.0 Summary 
 Project Type      Water Supply Reliability 

 Facility Sponsors     North Kern Water Storage District and  
        Delano Earlimart Irrigation District  

        Kern-Tulare Water District 

        Rag Gulch Water District  

Location Turnout at Snow Road and pumpstation 
and conduit with 4 deepwells west of 
Friant-Kern Canal between Kimberlina 
and Highway 46 

Estimated Facility Conveyance Capacity  150 cfs turnout, 150 cfs pump station  
   and conduit and 24 cfs deep wells 

 Project Descriptor     Increased water reliability by providing  
        increased groundwater banking 

 Estimated Cost (2006 dollars)    $17,470,000 

 

2.0 Facility Description 
A new pumpstation and conduit will be built to facilitate pumping water from the Calloway Canal into the 
Lerdo Canal so the easterly recharge facilities of the North Kern Water Storage District will become 
available for recharge opportunities with Friant-Kern supplies.  The existing turnout from the Friant-Kern 
Canal does not have enough capacity to simultaneously serve both the westerly and easterly recharge 
facilities of North Kern. A new turnout would be built to deliver water into the Calloway Canal at Snow 
Road to serve the westerly demands of North Kern allowing the existing turnout to be used to supply the 
new pump station and conduit to convey water to the easterly recharge facilities of North Kern.  Four 
deep wells would be built to recover and deliver water into the Friant-Kern Canal.  The following figure 
indicates the location and extent of the facilities. Figure 1 shows the location and extent of the Project. 
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                                                  Figure 1. Project Location
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Background 
Introduction 

North Kern and Delano Earlimart in 2006 entered into a pilot water banking program in the fall of 2006. 
It is anticipated that 30,000 acre-feet of water will be brought into North Kern. This will result in a 27,000 
acre-foot supply to be returned to Delano-Earlimart under mutually agreeable conditions. North Kern and 
Delano Earlimart desire to firm up the ability to bring in and return water by the addition of input and 
output capacities. 

 

Land Use 

The North Kern is situated in the San Joaquin Valley portion of Kern County and encompasses about 
60,000 acres.  North Kern is shown on Figure 1-1 of the Report, along with other water agencies in the 
San Joaquin Valley portion of Kern County.  Figure 1-1 also shows the major water conveyance facilities 
within Kern County.  North Kern is fully developed to irrigate agriculture, with almonds and grapes 
accounting for over one-half of the cropped area. 

 

Water Supply 

A description of DEID’s water supply is provided in the Background section of Project No. 04 G-W 
Banking North of DEID with Pixley ID. 

While North Kern is not a permanent CVP contractor, it has entered into temporary contracts for 
diversion and use of CVP-Friant water, typically available during very “wet” periods.  Currently, 
diversions are limited to the Calloway Canal; however, the proposed improvements would allow a portion 
of this water to be lifted into the Lerdo Canal at a location which provides the maximum utility to North 
Kern, i.e., it is the high point of North Kern’s gravity distribution system.  In addition, North Kern has an 
arrangement with Kern-Tulare and Rag Gulch water districts whereby they will deliver, from time to 
time, a portion of the supplies available to them in the Friant-Kern Canal.  The efficiency of this 
arrangement will also be improved for the same reason as just described, i.e., the utility of this supply will 
be improved. 

 

Groundwater 

North Kern owns and operates more than 70 wells which are distributed throughout its area.  When North 
Kern is not fully utilizing its wells for in-District purposes, they are available for other purposes.  In this 
regard, North Kern has used its wells from time to time to provide water to neighboring water agencies 
(Shafter-Wasco Irrigation District and Cawelo Water District) under exchange arrangements.  The 
proposed improvements in the Project would enhance North Kern’s flexibility in this regard, by allowing 
pumped groundwater to be delivered into the Friant-Kern Canal from time to time under exchange 
arrangements.  The new pumpstation conduit from the Calloway to the Lerdo Canal would also allow 
deepwells further west that discharge into the northwest Calloway Canal to be pumped into the Friant-
Kern Canal. 
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Conjunctive Management 

Historical surface water supplies of North Kern have ranged from less than 10,000 acre-feet in a “dry” 
year to nearly 400,000 acre-feet 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 acre-feet of water has been directed into recharge 
basins for replenishment of the groundwater aquifer.  During “dry” years, deliveries of surface water to 
irrigation are greatly reduced and groundwater pumping is significant.  Extraction of groundwater by 
means of District wells has ranged from zero to more than 80,000 acre-feet in one year.  North Kern has 
successfully operated its conjunctive use for 50 years and, through the proposed improvements to existing 
facilities, seeks to enhance its existing conjunctive use operations.  The underlying groundwater is part of 
the larger groundwater basin which underlies the southern San Joaquin Valley. 

  

3.0  Facility Operation 
Facility Operation in a Wet Year like 2006 

This facility would have allowed water from the Friant Kern Canal which was available in 2006 to be 
used in the North Kern and Cawelo’s direct and in-lieu recharge facilities served off of the Lerdo Canal. 

Facility Operation in a Dry Year like 2004 

In 2004, the Kern River April-July runoff was 48% of average and deep wells were run to make up for the 
shortages to North Kern Water Storage District. The deep wells added as a part of this project will be 
plumbed as the North Kern banking project with Kern-Tulare and Rag Gulch wells are plumbed to deliver 
water either into the Friant-Kern Canal or to North Kern’s canals. In addition, given the connection to the 
Calloway Canal in the northwest portion of North Kern there are additional deep wells that will become 
available in the non-peak irrigation months that may be pumped up to the Friant-Kern or Lerdo Canal thru 
the new pump station conduit. 

 

4.0 Goals and Objectives 
The primary goal of this facility to provide additionally groundwater banking regulation of Friant-Kern 
and Kern River supplies.   Associated facility benefits include: 

 Water supply reliability through system redundancy and flexibility 

 Water conservation 

 Energy savings 

 Conjunctive management of surface and groundwater resources 
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5.0 Facility’s Consistency with IRWMP Objectives and Strategies 
The facility is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 

 

6.0 Relationship with Other Facilities in the Poso Creek IRWMP Region 
The facility, in an addition to the 2006 System Operations Improvement Project, is being proposed in 
conjunction with the facility to interconnect between the Calloway and Lerdo Canals (Project No. 12) and 
the plan to improve six miles of the Calloway Canal lining (Project No. 10).  Projects No. 10 and 12 are 
also a part of the 2006 System Operations Improvement Project. 
Note: Another possibility exists to delete the last two miles of Project No. 13 and in its place double the size of the Calloway to 
Friant Congestion (1st half of this Project No. 05). 

 

7.0 Project Screening Priority within the IRWM Plan  
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 

 

8.0 Cost Estimate 
Costs include a new Friant-Kern Canal turnout, four deep wells and delivery pipelines.  The estimated 
costs presented are preliminary pending additional facility development. 

 

 Estimated cost: $11,681,600 

Contingencies at 30% $ 3,504,480 

Subtotal $15,186,800 

Eng., Adm. Etc. at 15% $ 2,277,900 

Total $17,470,000 

 
 
 
 
9.0 Schedule 
Currently in the design phase; ready for construction by 2009. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 06 Pond Poso Spreading Grounds                                             

Unit of the Semitropic Groundwater Bank 
 
1.0 Summary 
 

Project Type Groundwater Banking 
Project Sponsor Semitropic Water Storage District 
Location Shown on Figure 1 
Project Descriptor Increased water supply reliability 

through groundwater banking 
Estimated Cost (2006 dollars) $12,000,000 

 
2.0 Project Description  
 
Starting in 2004, consideration has been given to improving the operation of the Semitropic Groundwater 
Bank by developing the ability to store surface water delivered by Pond-Poso Canal.  This project is now 
referred to as the Pond-Poso Spreading Grounds, Unit of the Semitropic Groundwater Bank.  These 
facilities would allow capture and spreading of surface water when available.  In addition, the facilities 
would be operated to regulate flows on the Pond-Poso Canal.   Figure 1 shows the project location.   
Actual construction would cover only a portion of the project location and would be constructed in 
phases. 
 
The location of the Pond-Poso Spreading Grounds is in Kern County approximately four miles north and 
two miles west of the City of Wasco.  Figure 2 shows the limits of the proposed project.  The project will 
cover up to 4 ¼ sections within a 15-section area.  The 15-section area includes Sections 2 through 11, 
and Sections 14 through 18 of Township 26 South, Range 24 East, Mount Diablo Meridian.  Phase 1 
consists of the majority of 2 ¼ sections: the south half of Section 8, the southwest quarter of Section 9, 
the west half of Section 16, and Section 17.   Two parcels have been excluded from this area:  the south 
half of the southwest quarter of the northwest quarter of Section 16; and the 5 acres in the southeast 
quarter of the southwest quarter of Section 16.  
 
Water would be delivered to the project from the Pond-Poso Canal which divides the site. The project 
would provide the District with the ability to take deliveries of surface water for direct recharge.  It may 
also operate as a short-term reservoir to regulate available supplies with the water being returned to Pond-
Poso Canal after temporary storage.  
 
The project would include supply facilities (canals, pipelines and pumps) to deliver water from the Pond-
Poso Canal, diked spreading grounds, supply pipelines and pumps, return structures (to Pond-Poso 
Canal), overflow structures (to Poso Creek), production wells and monitoring wells and a well collection 
system to return water to the Pond-Poso Canal. 
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Proposed Pond-Poso Spreading Grounds Unit of the Semitropic 
Groundwater Bank (up to approximately 4 ¼ sections out of 15 
sections) 

Proposed Phase 1 
(approximately 2 ¼ sections) 

Figure 2 

 
 
Background 
 
See Project No. 3a Stored Water Recovery Unit In-Lieu Service Areas for a description of Semitropic. 
 
The Semitropic Water Storage District, acting on behalf of its Semitropic Improvement District, has 
developed the Semitropic Groundwater Bank to provide long-term underground storage of surplus water 
and to enhance groundwater levels. The groundwater bank was implemented in 1994 in cooperation with 
California water entities that have contracted for storage space in the groundwater bank (banking 
partners).  Today, the banking partners are Metropolitan Water District of Southern California, Santa 
Clara Valley Water District, Alameda County Water District, Zone 7 Water Agency, and Vidler Water 
Company, Newhall Land & Farming Company, Castaic Lake Water Agency and Poso Creek Water 
Company LLC.   
 
The Semitropic Groundwater Bank has a defined capacity of 1.65 million acre-feet.  Water from the State 
Water Project entitlements and other supplies that are not immediately needed to meet demands of the 
banking partners, is stored within the groundwater bank in what is known as the “Put” operation (i.e. 
surplus water is put into the groundwater bank for later use). This water is put into the groundwater bank 
through “in lieu” recharge. In lieu recharge is a method whereby contracting farmers agree to take 
imported surface water in-lieu of operating their farm wells. By not operating the farm wells, the 
groundwater that would be utilized for irrigation remains in storage and accumulates over time. When 
needed, typically during dry years, the stored water is recovered for return to the banking partners in what 
is referred to as the “Take” operation (i.e. water is taken out of storage for use).  
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Implementation of the Groundwater Bank required improvements to Semitropic’s water distribution 
system, including conveyance, canal capacity improvements, expansion of the District's surface water 
service area, and development of recovery and return systems.  Construction of some of these 
improvements continues.  
 
The initial facilities were planned and evaluated in a report entitled “1992 Improvements Project” 
prepared by Bookman-Edmonston Engineering, Inc (Semitropic Improvement District of Semitropic 
Water Storage District 1991). This five-volume report is commonly referred to as the Project Report.  The 
Project Report divided the project into three elements: Water Banking, Water Conservation, and Energy 
Development. The Semitropic Groundwater Bank was developed as a unit of the Water Banking Element. 
Within this element, provisions were made for future modifications of the program under the heading of 
“Other Water Banking Arrangements”.  With regard to these future provisions, the Project Report stated 
the following: “This Unit contemplates the development and implementation of water banking 
arrangements with banking partners who have yet to be identified.  These arrangements could rely on 
existing facilities and/or expansion of the District’s conveyance, distribution, and groundwater recovery 
facilities.”  
 
The firm recovery capacity of the groundwater bank as initially conceived and implemented was 90,000 
acre-feet per year.  Subsequently, in evaluating dry year operations, it was concluded that the banking 
partners operations would be significantly improved if the stored water could be recovered over 
approximately three years, which would require a higher recovery capacity.  This led to the development 
of the Stored Water Recovery Unit of the Groundwater Bank.  In January 2000, a Supplement to the 1994 
EIR (Semitropic Water Storage District 2000) was certified which addressed development of the Stored 
Water Recovery Unit.   
 
The Supplemental EIR (SEIR) evaluated and mitigated the environmental impacts associated with the 
construction and operation of 65 recovery wells, District and landowner wells, approximately 15 miles of 
conveyance pipeline, two regulating basins and pump plants, and other appurtenant facilities.  It also 
evaluated operation of the Groundwater Bank in a manner that permitted storage in excess of the original 
one million acre-feet storage capacity.     
 
Two methods were proposed for increasing the program capacity.  One was development of a new in-lieu 
distribution system adjacent to the proposed well field that would add 40,000 to 50,000 acre-feet per year 
of capacity.  Another method considered to facilitate the storage of water supplies above and beyond the 
initially-defined capacity of the Groundwater Bank was to allow participants to continue banking water, 
even though their accounts may be fully utilized.  This recognized that the concept of “defined capacity” 
was not dependent upon a physical limitation to store water, but was a contractual element by which 
capacity was allocated.   
 
Three addenda have been prepared and certified by the District.  In 2002, an Addendum to the SEIR was 
prepared to evaluate the Groundwater Bank with a clarified defined storage capacity of 1.65 million acre-
feet (Semitropic Water Storage District 2002).  In 2004, the Second Addendum to the SEIR proposed 
increasing the diameter of a proposed pipeline from 96 inches to 120 inches, reconfiguring a regulating 
pond and replacing proposed pipe with canal (Semitropic Water Storage District 2004).  In March 2005, 
the First Addendum to the EIR and Third Addendum to the SEIR evaluated the operational change of 
regulating water available to the District in both the Kern Water Bank and Pioneer Project (Semitropic 
Water Storage District 2005).      
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3.0 Project Operation 
 
Project Operation in Wet Years 
 
The Pond Poso Spreading facilities would allow capture and spreading of surface water when it is 
available.  It also adds capacity during the time when surface water is available in excess of the in-lieu 
demand to match the supply. 
 
Project Operation in Dry Years 
 
The Pond Poso Spreading facilities add absorptive capacity for surface water delivered outside of the 
irrigation season demand for the in-lieu service area.  The spreading grounds provide sites for recovery 
wells that have less impact to other wells in the area. 
 
4.0 Goals and Objectives 
 
The Pond Poso Spreading Grounds will improve the operation of the Semitropic Groundwater Bank by 
developing the ability to store surface water delivered by the Pond-Poso Canal.  In addition, the facilities 
would be operated to regulate flows on the Pond-Poso Canal. 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The direct recharge facilities of the SWRU are important elements in implementation of the IRWM Plan 
and in meeting the Plan’s central objective of enhancing local and regional water supply reliability and in 
addressing the Plan’s objectives of managing groundwater and surface water resources within the Region.  
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Expanded direct recharge capacity, in conjunction with delivery capacity and expanded regional 
conveyance facilities serves to better manage the Region’s water resources.  
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
The estimated cost (in 2006 dollars) for implementing the Project is $12 million. 
 
9.0 Schedule 
 
November 2006 “Notice of Intent to Adopt a Negative 

Declaration” was published 
Winter 2006-2007 Construction 
January 2007 CEQA certification 
 
Construction started in 2007.  Phases of this project are to be completed in 2008 and 2009. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 07 Rag Gulch G-W Banking Project 

 
1.0 Summary 
 

Project Type Groundwater banking 
Project Sponsors Rag Gulch Water District 
Location South of Cecil Avenue, 5 miles east of 

the Friant-Kern Canal (section 5, T.25S, 
R.27E.) 

Estimated Conveyance Capacity Approximately 30 cfs 
Project Descriptor Increased water supply reliability 

through groundwater banking 
Estimated Cost (2006 dollars) $2,000,000 

 
2.0 Project Description 
 
The benefits from the Rag Gulch Banking Project include improved water supply reliability through 
increased conjunctive use of surface water and groundwater. The District has identified approximately 80 
acres of lands located within the District’s service area as a potential candidate for a groundwater banking 
project.  
 
Water can be conveyed from the Friant-Kern Canal in existing facilities to the District’s Cecil Reservoir. 
The potential spreading site is located adjacent to Cecil Reservoir. From Cecil Reservoir, a new turnout 
and a 36-inch pipeline would be constructed to the spreading facility. 
 
The project will bank approximately 4,000 acre-feet per year during times when excess water supplies are 
available and produce approximately 3,000 acre-feet per year during years of inadequate water supplies. 
 
Need for Project 
 
The Districts (Kern-Tulare and Rag Gulch), have significant concerns with regard to future water 
supplies. Three of these concerns are: 
 

1. Federal and state regulatory actions in the Delta have severely limited the ability of the 
Districts to receive their CVP water supplies.  

2. The initial term of the contract with the City of Bakersfield ends on December 31, 2011. 
The ability of the Districts to receive a reliable supply of Kern River is uncertain beyond 
2011. 

3. A coalition of environmental groups has settled a lawsuit against the federal government 
related to water supply contracts in the Friant Division of the CVP. The result of this 
settlement will reduce the ability of the Districts to purchase Friant Class 1, Class 2, and 
Section 215 water supplies.  
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In an effort to mitigate for these concerns with regard to future water supplies, the Districts have 
identified several management objectives as part of their groundwater management plan. One of these 
management objectives is to develop groundwater recharge and/or banking programs within the Districts’ 
boundaries. 
 
Background 
 
Water Supply 
 
Kern-Tulare has a contract with the Bureau of Reclamation for an annual supply of 40,000 acre-feet from 
the CVP. Rag Gulch has a contract for an annual supply of 13,300 acre-feet. DWR conveys water under 
this contract through the California Aqueduct to Tupman. Water is then conveyed through the Cross 
Valley Canal, where it is either delivered to the Friant-Kern Canal or exchanged with Arvin-Edison for 
water available in the Friant-Kern Canal.  
 
The Districts contract annually for Section 215 Water. The Districts also purchase Class 1 and Class 2 
Friant water supplies from Friant Contractors on an as-available basis. Occasionally, there are flood flows 
available from the Friant-Kern Canal, which the Districts also purchase. 
 
Kern-Tulare  has a contract with the City of Bakersfield for an average annual supply of 20,000 acre-feet 
of Kern River water. Rag Gulch has a similar contract for an average annual supply of 3,000 acre-feet. 
Water under these contracts is delivered to Kern County Water Agency Improvement District No. 4 in 
exchange for State Water Project (SWP) water. The SWP water is conveyed through the Cross Valley 
Canal, where it is either delivered to the Friant-Kern Canal or exchanged with Arvin-Edison for water 
available in the Friant-Kern Canal. 
 

Rag Gulch G-W Banking Project 2



 

Land Use 
 
The District provides no domestic or residential water supplies. All irrigated lands are planted to high-
value permanent crops. A summary of land use in 2005 is presented in the table below. 
 

2005 Land Use (acres) 
 Kern-Tulare Rag Gulch Total 
Almonds 702 133 835 
Apples 5 0 5 
Blue Berries 0 89 89 
Cherries 98 0 98 
Grapes 3,626 3,271 6,897 
Grapefruit 10 0 10 
Kiwi 201 0 201 
Lemons 125 0 125 
Olives 204 0 204 
Oranges 5,913 885 6,798 
Persimmons 17 0 17 
Pistachios 1,626 270 1,896 
Pomegranates 25 0 25 
Total Irrigated 12,552 4,648 17,200 
Non-irrigated 4,563 1,306 5,869 
Total 17,115 5,954 23,069 

 
3.0  Project Operation 
 
Project Operation in Wet Years 
 
During wet years, the Districts will deliver approximately 4,000 acre-feet to the proposed spreading 
facilities. Water will be pumped in existing facilities from the Friant-Kern canal to the spreading site. The 
source of this water will likely be 215 water, flood waters available from the Friant-Kern Canal, and 
water purchased from Friant Contractors. 
 
Project Operation in Dry Years 
 
During dry years, the Districts will recover approximately 3,000 acre-feet of previously banked water 
from project wells. These wells will discharge water into Cecil Reservoir to reduce reliance upon water 
supplies from the Friant-Kern canal. 
 
4.0 Goals and Objectives 
 
The primary goal of this project is to increase distribution system capacity.  Associated project benefits 
include: 
 

 Water supply reliability through groundwater banking 
 Conjunctive management of surface and groundwater resources 
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5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The Project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Expanded delivery capability, in conjunction with groundwater banking and expanded regional 
conveyance facilities serves to better manage the Region’s water resources. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project does not meet the Regional Management Group’s pre-screening criteria for Tier 1 or Tier 2 
Projects.  Therefore, it is considered a Deferred Project that will not be recommended for inclusion in 
implementation proposals.  
8.0 Cost Estimate 
 
Costs include 80 acres of land, 2 wells, earthwork, surveying and structures.  The estimated costs 
presented are preliminary pending additional facility development. 
 
 

Land Acquisition $700,000 
Wells $800,000 
Earthwork, survey, structures $300,000 
Contingencies $200,000 
Total $2,000,000 

 
 
 
 
 
 
9.0 Schedule 

Engineering studies were conducted from October 2006 through December 2006.  During the engineering 
studies, it was determined that the spreading sites are not feasible at this time.  However, this project was 
evaluated as part of the IRWMP so credit was given to all the in-kind service work that went into the 
studies as part of the IRWMP.  The priority for these projects will obviously be deferred, which is less 
than the screening priority for Tier 1 and Tier 2 projects and a construction schedule will not be proposed. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 08 White River G-W Banking for DEID 

 
1.0 Summary 
  

Project Type Water Supply Reliability 
Project Sponsor Delano-Earlimart Irrigation District  
Location South of White River, East of the Friant-

Kern Canal 
Estimated Conveyance Capacity 
Project Descriptor Increased water reliability through 

groundwater banking 
Estimated Cost (2006 dollars) To be determined 

 
2.0 Project Description 
 
The potential exists to develop groundwater banking in the vicinity of the White River.  This potential is 
being studied; accordingly, the first step would be to complete the conceptual-level feasibility study to 
size the facilities and assess the project yield.    
 
The project description and operation is expected to be similar to Project No. 09 White River 
Groundwater Banking for Rag Gulch Water District. 
 
Background 
 
For background information, refer to Project No. 4, G-W Banking North of DEID with Pixley ID. 
 
3.0 Project Operation 
 
Project Operation in a Wet Year like 2006 
During wet years, DEID will deliver available supplies from the Friant-Kern Canal to the facilities. 
 
Project Operation in a Dry Year like 2004 
During dry years, DEID will recover water by extracting groundwater stored beneath DEID. 
 
4.0 Goals and Objectives 
 
The primary goal of this project is to increase distribution system capacity.  Associated project benefits 
include: 
 

 Water supply reliability through groundwater banking 
 Conjunctive management of surface and groundwater resources 
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5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The Project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Expanded delivery capability to groundwater banking provides operational flexibility and expanded 
regional conveyance facilities serves to better manage the Region’s water resources.  
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
Available when feasibility study is completed.  
 
9.0 Schedule 
 
Feasibility study will be completed in 2007. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 09 White River G-W Banking in Rag Gulch  

 
1.0 Summary 
 

Project Type Groundwater banking 
Project Sponsors Rag Gulch Water District 
Location South of White River, 2 to 3 miles east 

of the Friant-Kern Canal (south half of 
section 12, T.24S, R.26E.) 

Estimated Conveyance Capacity Approximately 45 cfs 
Project Descriptor Increased water supply reliability 

through groundwater banking 
Estimated Cost (2006 dollars) $2,300,000 

 
2.0 Project Description 
 
The benefits from the White River Banking Project include improved water supply reliability through 
increased conjunctive use of surface water and ground water. The District has identified approximately 
120 acres of lands located within the District’s service area that are an excellent candidate for a 
groundwater banking project. Percolation tests have been conduced and the preliminary results indicated 
that a recharge rate of over 0.4 feet per day can be sustained. 
 
Water can be conveyed from the Friant-Kern Canal in existing facilities to the spreading site along Road 
208. The capacity of existing facilities to Road 208 in the vicinity of the spreading site is about 45 cfs. 
From Road 208, a new turnout and a 48-inch pipeline would be constructed to the spreading facility. 
 
The project will bank approximately 6,000 acre-feet per year during times when excess water supplies are 
available and produce approximately 3,000 acre-feet per year during years of inadequate water supplies. 
 
Need for Project 
 
The Districts (Kern-Tulare and Rag Gulch), have significant concerns with regard to future water 
supplies. Three of these concerns are: 
 

1. Federal and state regulatory actions in delta have severely limited the ability of the 
Districts to receive their CVP water supplies.  

2. The initial term of the contract with the City of Bakersfield ends on December 31, 2011. 
The ability of the Districts to receive a reliable supply of Kern River is uncertain beyond 
2011. 

3. A coalition of environmental groups has settled a lawsuit against the federal government 
related to water supply contracts in the Friant Division of the CVP. The result of this 
settlement will reduce the ability of the Districts to purchase Friant Class 1, Class 2, and 
Section 215 water supplies.  
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In an effort to mitigate for these concerns with regard to future water supplies, the Districts have 
identified several management objectives as part of their ground water management plan. One of these 
management objectives is to develop groundwater recharge and/or banking programs within the Districts’ 
boundaries. 
 
Background 
 
Water Supply 
 
Kern-Tulare has a contract with the Bureau of Reclamation for an annual supply of 40,000 acre-feet from 
the CVP. Rag Gulch has a contract for an annual supply of 13,300 acre-feet. DWR conveys water under 
this contract through the California Aqueduct to Tupman. Water is then conveyed through the Cross 
Valley Canal, where it is either delivered to the Friant-Kern Canal or exchanged with Arvin-Edison for 
water available in the Friant-Kern Canal.  
 
The Districts contract annually for Section 215 Water. The Districts also purchase Class 1 and Class 2 
Friant water supplies from Friant Contractors on an as-available basis. Occasionally, there are flood flows 
available from the Friant-Kern Canal, which the Districts also purchase. 
 
Kern-Tulare has a contract with the City of Bakersfield for an average annual supply of 20,000 acre-feet 
of Kern River water. Rag Gulch has a similar contract for an average annual supply of 3,000 acre-feet. 
Water under these contracts is delivered to Kern County Water Agency Improvement District No. 4 in 
exchange for State Water Project water. The SWP water is conveyed through the Cross Valley Canal, 
where it is either delivered to the Friant-Kern Canal or exchanged with Arvin-Edison for water available 
in the Friant-Kern Canal. 
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Land Use 
 
The Districts provide no domestic or residential water supplies. All irrigated lands are planted to high-
value permanent crops. A summary of land use in 2005 is presented in the table below. 
 

2005 Land Use (acres) 
 Kern-Tulare Rag Gulch Total 
Almonds 702 133 835 
Apples 5 0 5 
Blue Berries 0 89 89 
Cherries 98 0 98 
Grapes 3,626 3,271 6,897 
Grapefruit 10 0 10 
Kiwi 201 0 201 
Lemons 125 0 125 
Olives 204 0 204 
Oranges 5,913 885 6,798 
Persimmons 17 0 17 
Pistachios 1,626 270 1,896 
Pomegranates 25 0 25
Total Irrigated 12,552 4,648 17,200 
Non-irrigated 4,563 1,306 5,869
Total 17,115 5,954 23,069 

 
3.0  Project Operation 
 
Project Operation in Wet Years 
 
During wet years, the Districts will deliver approximately 6,000 acre-feet to the proposed spreading 
facilities. Water will be pumped in existing facilities from the Friant-Kern canal to the spreading site. The 
source of this water will likely be 215 water, flood waters available from the Friant-Kern Canal, and 
water purchased from Friant Contractors. 
 
Project Operation in Dry Years 
 
During dry years, the Districts will recover approximately 3,000 acre-feet of previously banked water 
from project wells. These wells will discharge water into the existing distribution system along Road 208 
to reduce reliance upon water supplies from the Friant-Kern Canal. 
 
4.0 Goals and Objectives 
 
The primary goal of this project is to increase distribution system capacity.  Associated project benefits 
include: 
 

 Water supply reliability through groundwater banking 
 Conjunctive management of surface and groundwater resources 
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5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The Project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Expanded delivery capability, in conjunction with groundwater banking and expanded regional 
conveyance facilities serves to better manage the Region’s water resources. 
 
7.0 Project Screening Priority within the IRWM Plan Region  
 
This project does not meet the Regional Management Group’s pre-screening criteria for Tier 1 or Tier 2 
Projects.  Therefore, it is considered a Deferred Project that will not be recommended for inclusion in 
implementation proposals (see Section 9.0). 
 
8.0 Cost Estimate 
 
Costs include 120 acres of land, 2 wells, earthwork, surveying and structures.  The estimated costs 
presented are preliminary pending additional facility development. 
 
 

Land Acquisition $1,000,000 
Wells $800,000 
Earthwork, survey, structures $300,000 
Contingencies $200,000 
Total $2,300,000 

 
 
 
 
 
 
9.0 Schedule 

Engineering studies were conducted from October 2006 through December 2006.  During the engineering 
studies, it was determined that the spreading sites are not feasible at this time.  However, this project was 
evaluated as part of the IRWMP so credit was given to all the in-kind service work that went into the 
studies as part of the IRWMP.  The priority for these projects will be Deferred, which is less than the 
screening priority for Tier 1 and Tier 2 projects and a construction schedule will not be proposed. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 10 Calloway Canal Improvements 

 
1.0 Summary 
 

Project Type Water Supply Reliability 
Project Sponsors North Kern Water Storage District and 

Cawelo Water District 
Location Area C on Figure 1 
Estimated Conveyance Capacity Up to 1,000 cfs 
Project Descriptor Increased water reliability by providing 

access to alternative supplies (SWP and 
Kern River) to areas of demand 

Estimated Cost (2006 dollars) $29.9 million 
 
2.0 Project Description 
 
Under this project the following would be constructed: 
 

 Line 6 miles of Calloway Canal South of District 
 Construct up to 4 low-lift pumping plants 

 
The Lerdo Canal (known as the Beardsley Canal south of 7th Standard Rd.) is concrete lined from its 
point of diversion on the Kern River to North Kern Water Storage District’s (North Kern) southern 
boundary and is North Kern’s primary conveyance facility.  The Calloway Canal is only used when there 
is insufficient capacity in the Lerdo Canal; accordingly, the Calloway Canal goes unused, and is dry, 
except during very wet years.  The Calloway Canal is an unlined, gravity facility which diverts water 
from the Kern River infrequently and conveys it north into North Kern.  It is a relatively flat canal with a 
nominal design capacity of 1,000 cfs. 
 
As a result of construction of facilities under related Poso Creek IRWMP projects (see Calloway Canal to 
Lerdo Interconnection and Calloway Canal to Cross Valley Canal Interconnection), a portion of the 
Calloway Canal will be used more frequently, and in both forward and reverse directions.  When operated 
in a forward direction to, as an example, enhance deliveries to Cawelo Water District (Cawelo), losses 
could be significant and additional operation and maintenance costs would be incurred if the Calloway 
remained an unlined canal.  When the canal is operated in reverse flow, and water is diverted from the 
Calloway Canal to the Cross Valley Canal, it would involve reversing the flow in the Calloway Canal 
from the 8-1 Lateral to the location of the proposed intertie with the Cross Valley Canal, a distance of 
about six miles.  This will require the construction of up to four low-lift pumping plants to pump over 
existing canal structures.  Each pumping plant would be designed with a nominal capacity of up to 500 
cfs. 
 
Because this six-mile portion of the Calloway Canal would be operated more frequently, seepage losses 
and operational costs in the Calloway over this six-mile reach could be significant, absent lining this 
portion of the Canal.  Further, as the areas adjoining this reach of the Calloway Canal continue to 
urbanize, it will be much easier to maintain a lined canal in such areas.  Accordingly, it is proposed to 
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construct a lining for this portion of the Canal which would reduce seepage losses and reduce operation 
and maintenance costs.  While there are different lining alternatives, concrete lining would likely be used.  
No additional rights-of-way would be required for these improvements.  Figure 1 shows the location and 
the extent of the project. 

 
Figure 1. Project Location 
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Background 
 
Introduction 
 
North Kern and Cawelo Water District (Cawelo, its immediate neighbor to the east) have been 
cooperating in the use of conveyance facilities for over 30 years.  In addition, North Kern has engaged in 
mutually beneficial exchanges of water supplies with Improvement District No. 4 of the Kern County 
Water Agency (ID-4) (North Kern’s neighbor to the southeast) for many years.  Based on this experience, 
North Kern has formulated a plan to enhance the flexibility and efficiency of its operations as well as 
those that it coordinates with, Cawelo and ID-4.  In particular, certain conveyance improvements have 
been identified, which involves the construction of two interties between existing conveyance facilities; 
one between North Kern’s Calloway Canal and the Cross Valley Canal (Calloway-CVC Intertie), and one 
between the Calloway Canal and North Kern’s Lerdo Canal (Calloway-Lerdo Intertie).  While separate 
features, they are linked by the Calloway Canal, to which improvements are also proposed (Calloway 
Canal Improvements). 
 
Land Use 
 
The irrigable lands in North Kern are divided into two classes.  Class 1 lands include about one-half of 
North Kern’s total area of roughly 61,050 acres and they receive a water supply developed almost entirely 
by the District.  North Kern provides its Class 1 landowners a dependable water supply by coordinating 
its Kern River water, its use of storage space in Isabella Lake, water purchases, and the use of its wells.  
Class 2 lands, comprised of the remaining half of the District, receive a water supply primarily from wells 
and pumping plants owned and operated by the landowners themselves that draw water from the 
underground supply that is replenished by the District. 
 
Based on a land use survey conducted in 2004, about one-third of North Kern’s irrigated acreage was 
developed to row crops, or fallow.  Principal row crops included cotton, wheat, and alfalfa, which 
collectively comprise about two-thirds of all row crop acreage.  Similarly, the two principal permanent 
crops are almonds and grapes, which together account for about 87 percent of all acreage developed to 
permanent crops. 
 
The total area of Cawelo is 45,000 acres of which 38,540 acres are within the distribution system service 
area.  Those lands within the District but outside the service area depend exclusively on groundwater for 
their irrigation water supply.  The crop pattern within the District has changed quite dramatically during 
the past 25 years from row crops to permanent plantings.  Currently, about 85 percent of the irrigated 
lands of the District contain permanent plantings of grapes, citrus, deciduous fruits and nuts.    
 
Water Supply 
 
SWP Water 
 
Cawelo has a contract for 38,200 acre-feet of SWP water.  Direct delivery of SWP water to Cawelo is 
currently accomplished by conveyance from the California Aqueduct via the Cross Valley Canal to Pump 
Station “A”, where it is lifted into North Kern’s Beardsley Canal (which changes name to the Lerdo Canal 
at North Kern’s southern boundary).  Under agreement with North Kern, the water is conveyed in the 
Lerdo Canal to Cawelo’s Pump Station “B”, where the water is lifted one more time into Cawelo’s 
service area.  With the proposed improvements in North Kern’s 2006 System Operations Improvement 
Project, it would be possible to convey water into the Lerdo Canal without using Pump Station “A”.  This 
would provide some redundancy and additional flexibility, which would improve the reliability of 
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Cawelo’s imported surface water supply.  Respecting flexibility, it is noteworthy that from time to time, 
primarily during the peak irrigation season, Cawelo’s delivery of SWP water is limited by the capacity of 
Pump Station “A”.  The proposed improvements could alleviate this limitation.   
 
In addition, there would be the opportunity to increase operational efficiency from time to time.  In 
particular, to the extent that Cawelo is diverting SWP water, and North Kern has a commensurate 
irrigation demand in its southwesterly service area which is being met with its Kern River water 
(conveyed via the 8-1 Lateral), SWP water could be delivered to the southwesterly service area, with a 
like amount of North Kern’s Kern River water left in the Lerdo Canal for diversion and use by Cawelo. 
 
Historically, North Kern has engaged in exchange arrangements with ID-4 of the Kern County Water 
Agency.  Under these arrangements, North Kern has delivered a portion of its Kern River supply to ID-4 
in exchange for delivery of a like amount of ID-4’s SWP water supply to North Kern.  Direct delivery of 
ID-4’s SWP water to North Kern has required use of Pump Station “A” to lift the water into North Kern’s 
Beardsley Canal.  Capacity in Pump Station “A” for this type of operation is on an as-available basis 
only.  The proposed improvements would allow direct delivery of ID-4’s SWP water to North Kern 
without reliance on available capacity in Pump Station “A”.  This would increase the reliability and, to 
some extent, the efficiency of this arrangement for North Kern.   
 
CVP Water 
 
Cawelo is not a CVP contractor; however, there are times when either surplus or flood waters are 
available in the Friant-Kern Canal.  In this regard, Cawelo has entered into temporary contracts for 
diversion and use of CVP-Friant water, typically available during very “wet” periods.  Currently, the 
plumbing is not in place to allow Cawelo to directly take advantage of these water supply opportunities.  
The proposed improvements in the Project would provide a direct tie to this source of supply. 
 
While North Kern is not a permanent CVP contractor, it has entered into temporary contracts for 
diversion and use of CVP-Friant water, typically available during very “wet” periods.  Currently, 
diversions are limited to the Calloway Canal; however, the proposed improvements would allow a portion 
of this water to be lifted into the Lerdo Canal at a location which provides the maximum utility to North 
Kern, i.e., it is the high point of North Kern’s gravity distribution system.  In addition, North Kern has an 
arrangement with Kern-Tulare and Rag Gulch water districts whereby they will deliver, from time to 
time, a portion of the supplies available to them in the Friant-Kern Canal.  The efficiency of this 
arrangement will also be improved for the same reason as just described, i.e., the utility of this supply will 
be improved. 
 
Groundwater 
 
North Kern owns and operates more than 70 wells which are distributed throughout its area.  When North 
Kern is not fully utilizing its wells for in-District purposes, they are available for other purposes.  In this 
regard, North Kern has used its wells from time to time to provide water to neighboring water agencies 
(Shafter-Wasco and Cawelo) under exchange arrangements.  The proposed improvements in the Project 
would enhance North Kern’s flexibility in this regard, by allowing pumped groundwater to be delivered 
into the Cross Valley Canal from time to time under exchange arrangements.  Additionally, it would 
allow similar arrangements with ID-4. 
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3.0  Project Operations 
 
Project Operations in a Wet Year like 2006 
 
In wet years, on both the Kern River and State Water Project, the water loss savings and reverse flow 
benefits of this project do not appear to be significant. 
 
Project Operations in a Dry Year like 2004 
 
In dry years, the low water loss feature of this project provides a benefit in transporting water to the 
districts.  In addition, this facility provides both a low loss conduit and reverses flow capacity.  During the 
winter, early spring, and fall months, the districts had surplus deep well capacity.  This facility would 
have allowed the districts to exchange deep well water during off-peak energy rate periods to local State 
Water Project districts in return for water during summer peak energy periods, both expanding the 
districts ability to supply themselves and wisely managing energy loads.  If 2004 had been substantially 
dryer on the State Water Project, the facility would have allowed the districts to use available deep well 
capacity to supplement the needs of State Water Project Contractors.  For additional information, see the 
description contained in Project No. 12, Calloway Canal to Lerdo Canal Interconnection. 
 
4.0 Goals and Objectives 
 
The primary goal of this project is to improve the Calloway Canal through lining which will enable the 
optimal performance of delivering water in either direction which would include State Water Project, 
Friant-Kern Canal supplies and North Kern groundwater.  Associated benefits include: 

• Water supply reliability through system redundancy and flexibility 
• Water conservation 
• Energy savings 
• Conjunctive management of surface and groundwater resources 

 
5.0 Project’s Consistency with Poso Creek IRWMP Objectives and 
Strategies 
 
This project is an important element in implementation of the Poso Creek IRWM Plan and in meeting the 
Plan’s central objective of enhancing local and regional water supply reliability and in addressing the 
Plan’s objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
The project is being proposed in conjunction with projects to interconnect the Calloway Canal to the 
Lerdo Canal and the Cross Valley Canal to the Calloway Canal.  Implementation of this project is 
dependent upon completion of  the two interconnections mentioned above.  
 
7.0 Project Screening Priority within the Poso Creek IRWMP Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
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8.0 Cost Estimate 
Costs include the concrete lining of 6 miles of existing Calloway Canal for 1,000 cfs flow, plus four canal 
reverse flow pumping plants, all at 500 cfs.  The estimated costs presented are preliminary. 
 
 
 

Estimated cost: $18,572,000
Contingencies at 40% $7,429,000

Subtotal $26,001,000

Eng., Adm. Etc. at 15% $3,900,000

Total $29,901,000

 
9.0 Schedule 
CEQA completed; 
Own R/W; 
Project in design phase. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 11 Calloway Canal to Cross Valley Canal Interconnection 

 
1.0 Summary  
 

Project Type Water Supply Reliability 
Project Sponsor North Kern Water Storage District and 

Cawelo Water District   
Location Adjacent to the Friant-Kern Canal in the 

west one-half of Section 28, T.29S., 
R.27E. 

Estimated Conveyance Capacity Varies, up to 1000 cfs 
Project Descriptor Increased water reliability through a 

bidirectional interconnection to allow 
canal interchange of Kern River and 
SWP supplies 

Estimated Cost (2006 dollars) $11.3 million (canal) to $17.2 million 
(pipeline) 

 
2.0 Project Description 
 
The proposed project is a bidirectional connection that would allow SWP water to be conveyed into North 
Kern and Kern River water to be delivered into the Cross Valley Canal.  It would connect the Calloway 
Canal to the Cross Valley Canal (near Pumping Plant 6) with a one-mile open channel or pipeline with a 
capacity of up to 1,000 cfs.  Improvements include tie-in structures at each end, a turnout/turnin at the 
Cross Valley Canal, and a check structure at the Calloway Canal.  An associated project proposes 
improvements to be made to about six miles of the Calloway Canal (extending north to North Kern’s 
Lateral 8-1) to facilitate reverse flow (i.e., moving water from North Kern to the Cross Valley Canal).  
The improvements would likely include lining the Calloway Canal over this reach and constructing two 
or three low-lift pumping plants.   
 
The District does not have existing rights-of-ways.  Accordingly, rights-of-way would be acquired for the 
channel and/ or pipeline; a strip about 150 to 200 feet in width, and almost one mile in length.  If a 
channel is constructed, it would likely be flat, inasmuch as it is planned to have the capability to move 
water in either direction, i.e., from the Calloway into the Cross Valley Canal, or from the Cross Valley 
Canal into the Calloway Canal.  The turnout/turnin structure would be gated to control flow.  Flow 
control at the check structure would be accomplished with removable weir boards.  Metering would be 
located at the Cross Valley Canal.  Figure 1 shows the location and extent of the project. 
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        Figure 1. Project Location 

 
Background 
 
For background information, refer to the description contained in Project No. 10, Calloway Canal 
Improvements. 
 
3.0 Project Operations 
 
Project Operation in a Wet Year like 2006 
 
In 2006, there were substantial amounts of State Water Project Water that could not come into North Kern 
and Cawelo’s direct and in-lieu recharge facilities due to capacity constraints in the existing Cawelo’s 
Pump Station “A” at the terminus of the Cross Valley Canal.  This facility will reduce the impacts of this 
capacity constraint.   
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Project Operation in a Dry Year like 2004 
 
In 2004, the Kern River April-July runoff was 48% of the average and deep wells were run to make up for 
the shortages to North Kern’s and Cawelo’s  Kern River supplies.  The State Water Project allocation was 
65%. This facility would have allowed the districts additional capacity for access to dry year supplies.   
 
4.0 Goals and Objectives 
 
The primary goal of this project to interconnect the Cross Valley and Calloway Canals is to allow SWP to 
be conveyed into North Kern and allow Kern River water to be delivered into the Cross Valley Canal.  
Associated benefits include: 
 

• Water supply reliability through system redundancy and flexibility 
• Water conservation 
• Energy savings 
• Conjunctive management of surface and groundwater resources 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
This project is an important element in implementation of the Poso Creek IRWM Plan and in meeting the 
Plan’s central objective of enhancing local and regional water supply reliability and in addressing the 
Plan’s objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship to Other Projects in the Poso Creek IRWMP Region 
 
The project is being proposed in conjunction with the project to interconnect the Calloway and the Lerdo 
Canals and the plan to improve six miles of the Calloway Canal.   
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
The estimated preliminary costs for implementing the interconnection between the Calloway and Cross 
Valley Canals are presented in the following table.  For comparison, both a pipeline and canal alternative 
are presented. 
 

 Pipeline Alternative Canal Alternative 
Estimated Cost: $10,697,000 $7,001,000
Contingencies at 40% $4,279,000 $2,800,000
Subtotal $14,976,000 $9,801,000
Eng., Adm. Etc. at 15% $2,246,000 $1,470,000
Total $17,222,000 $11,271,000
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9.0 Schedule 
CEQA done 
Do not own R/W (yet) 
Preliminary design not finished  
Need CVC extension shutdown for Phase I connection 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 12 Calloway Canal to Lerdo Canal Interconnection 

 
1.0 Summary 
 

Project Type Water Supply Reliability 
Project Sponsors North Kern Water Storage District and 

Cawelo Water District  
Location East-west alignment along the alignment 

of North Kern’s Lateral 8-1 (closely 
following the southern boundaries of 
sections 25 and 30, T.28S., R.26 and 
27E., respectively) 

Estimated Conveyance Capacity Varies, up to 500 cfs 
Project Descriptor Increased water reliability by providing 

access to alternative supplies (SWP and 
Kern River) to areas of demand 

Estimated Cost (2006 dollars) $21,790,000 
 
2.0 Project Description 
 
North Kern Water Storage District (North Kern), near the head of its system, has an open ditch which 
heads on the Lerdo Canal and discharges into the Calloway Canal.  This facility, referred to as the “8-1 
Lateral”, is 1.5 miles in length and conveys water from east (the Lerdo Canal) to west (the Calloway 
Canal) by gravity, with the natural fall being on the order of 50 feet.  Currently, there is no way to convey 
water from the lower elevation Calloway Canal to the higher elevation Lerdo Canal.   
 
Accordingly, the proposed project would parallel a portion of the 8-1 Lateral with one or two pipelines to 
facilitate pumping water from the Calloway Canal into the Lerdo Canal.  In this regard, the 8-1 Lateral 
siphons under the Friant-Kern Canal en route from the Lerdo Canal to the Calloway Canal.  It is planned 
to enlarge the 8-1 Lateral and reverse the flow in the reach extending from the Calloway Canal to the 
Friant-Kern Canal.  At the Friant-Kern Canal, a pumping plant would be constructed to lift the water to 
the Lerdo Canal through the new pipeline(s) extending from the Friant-Kern Canal to the Lerdo Canal, a 
distance of about one mile.  Temporary construction rights-of-way would be acquired for this one-mile 
reach; about 50 feet in width, and located immediately adjacent to the District’s existing rights-of-way.  
The pumping plant and pipeline(s) would have a nominal design capacity of up to 500 cfs. 
 
Figure 1 below shows the location and extent of the project. 
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Figure 1. Project Location 
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Background 
 
For background information, refer to description contained in  Project No. 10 Calloway Canal 
Improvements. 
 
3.0 Project Operation 
 
Project Operation in a Wet Year like 2006 
 
In 2006, a substantial amount of State Water Project water was available that could not come into the  
North Kern and Cawelo’s direct and in-lieu recharge facilities due to capacity constraints in the existing 
Cawelo’s Pump Station “A” at the terminus of the Cross Valley Canal.  This project, in conjunction with 
Calloway Canal/Cross Valley Canal Interconnection (NK-2), will significantly reduce this bottleneck with 
respect to supplies to those areas served off of the Lerdo Canal.  
 
In addition, this project would have allowed water from the Friant-Kern Canal, which was available in 
2006, to be used in the North Kern and Cawelo’s direct and in-lieu recharge facilities. 
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Project Operation in a Dry Year like 2004 
 
In 2004, the Kern River April-July runoff was 48% of the average and deep wells were run to make up for 
the shortages to North Kern and Cawelo’s  Kern River supplies. The State Water Project allocation was 
65%. This project would have allowed the districts additional capacity for access to dry year supplies to 
be used in the Lerdo Canal service area.  
 
4.0 Goals and Objectives 
 
The primary goal of this project to interconnect the Cross Valley and Calloway Canals is to allow SWP to 
be conveyed into North Kern and allow Kern River water to be delivered into the Cross Valley Canal.  
Associated project benefits include: 
 

• Water supply reliability through system redundancy and flexibility 
• Water conservation 
• Energy savings 
• Conjunctive management of surface and groundwater resources 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The project is an important element in implementation of the IRWMP and in meeting the Plan’s central 
objective of enhancing local and regional water supply reliability and in addressing the Plan’s objectives 
of managing groundwater and surface water resources within the region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
The project is being proposed in conjunction with the project to interconnect between the Calloway and 
the Lerdo Canals and the plan to improve six miles of the Calloway Canal lining.  
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
Costs include one mile of pipeline, one-half mile concrete lined canal, and pumping plant at Friant-Kern 
Canal, all 500 cfs.  The estimated costs presented are preliminary pending additional project development. 
 
 Estimated Construction Cost: $14,449,000 

Contingencies at 30%   $4,335,000 
Engineering    $1,315,000 
Construction Management    $1,691,000 
Total $21,790,000 

 
 
 
 
 
9.0 Schedule 
 
Project is in design phase.  CEQA is completed.  District owns the R/W.   Preliminary design finished.  
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 13 Multi-District Conveyance Facility 

 
1.0 Summary 
  

Project Type Water Supply Reliability 
 Conjunctive Management of Surface 

Water and Groundwater Resources 
Water Quality Improvement and 
Protection 
Water Transfers 

Project Sponsor Semitropic Water Storage District 
Beneficiaries Local Water Districts 

SWP and CVP contractors 
Banking Partners 

Location Shown in Figure 1 
Estimated Conveyance Capacity Up to 300 cfs   
Project Descriptor Large conveyance facility to connect the 

California Aqueduct with the Friant-
Kern Canal 

Estimated Cost (2006 dollars) $55 to $85 million depending on 
alternative; some components overlap 
with other IRWMP projects 

 
2.0 Project Description 
 
Three different alignments were identified and five alternatives were developed and evaluated.  Each 
alternative would utilize a portion of the East-West Pipeline, currently under construction as part of the 
first phase of Semitropic’s Stored Water Recovery Unit (SWRU).   
 
Two of the alignments, with a 300 cfs two-way conveyance, would convey water from the California 
Aqueduct to the Friant-Kern Canal.  It would use a portion of the Pond-Poso Canal alignment; as a result, 
an increase in the capacity of the canal will be required.  At least 12 miles of additional open canal or 
pipeline, with a capacity of 300 cfs, will be needed depending on the route selected for conveyance.  
Pumping plants will be required along the route of conveyance to move the water from west to east.   
  
The third alignment would provide conveyance of water from the Friant-Kern Canal to the California 
Aqueduct (1-way) with a capacity of about 200 cfs.   This alignment would convey Friant-Kern Canal 
water through reaches of Poso Creek to the SWRU’s Well Collector.  From there, water would be 
delivered to the California Aqueduct by using the SWRU’s North-South Canal and Pipeline as well as its 
East-West Pipeline.   
 
The location of the Project is shown in Figure 1.   
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Figure 1. Project Location 
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Background 
 
For background information, refer to the description contained in Project No. 3a, Stored Water Recovery 
Unit In-Liu Service Areas. 
 
3.0 Project Operations  
 
Project Operation in a Wet Year like 2006 
 
Water will flow from east to west if Article 21 water is not available and supplies from the Friant-Kern 
Canal are available.  Water will flow from west to east if supplies are not available from the Friant-Kern 
Canal. 
 
Project Operation in a Dry Year like 2004   
 
During the summer, water will flow from west to east for irrigation purposes.  During the fall and winter, 
water will flow from east to west for recovery of previously stored banking water. 
                                                                                                                                          
4.0 Goals and Objectives 
 
The goal is to provide a transmission facility to make greater use of surplus water existing in either the 
SWP or CVP by making such surplus supplies available to larger areas of demand.  Two of the water 
sources to meet agricultural needs in Kern County are supplied from 1) the California Aqueduct, and 2) 
the Friant-Kern Canal.  Construction of a large conveyance facility across the Valley to connect these two 
water supplies would provide a number of local, regional, and statewide benefits.  These benefits would 
be the result of water transfers, water quality improvements, and water supply improvements (through 
groundwater banking).  Associated project benefits include: 
 

• Water supply reliability through groundwater banking and exchanges 
• Greater yields of both projects through conjunctive management 
• Increased flexibility in water deliveries  

 
5.0 Project’s Consistency with Poso Creek IRWMP Objectives and 
Strategies 
 
The project is an important element in implementation of the Poso Creek IRWMP and in meeting the 
Plan’s central objective of enhancing local and regional water supply reliability and in addressing the 
Plan’s objectives of managing groundwater and surface water resources within the region. 
 
6.0 Relationship to Other Projects in the Poso Creek IRWMP Region  
 
Additional in-lieu service can be made along the alignment of the pipeline in areas of Shafter-Wasco that 
are currently ineligible to receive CVP water. 
 
7.0 Project Screening Priority within the Poso Creek IRWMP Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
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implementation proposals. Meets all five of the strategies identified as the highest priorities for Project 
implementation. 
 
8.0 Cost Estimate 
 
Concept level cost estimates for each alternative are presented in the following table.   
 

  Reach   
1 (Pipe) 2 (Canal) 3 (Pipe) 3 (Canal) Total Alternative (in millions) 

1  $      8.5   $     18.2   $     35.1     $     61.8  
2  $      8.5   $     18.2     $     29.6   $     56.3  
3  $      8.5   $     14.6   $     35.1     $     58.2  
4  $      8.5   $     14.6     $     29.6   $     52.7  

Note: Costs contain allowance of 20 percent contingency plus 15 percent engineering, legal, admin. 
 
The costs for each alternative were broken down into three different reaches: Reach 1, Reach 2, and 
Reach 3.  The estimate for Reach 1 is the cost to upsize the East-West Pipeline to have a capacity of 300 
cfs.  Reach 2 is the canal that would connect the East-West Pipeline to Lateral 384.  From the Lateral 384, 
Reach 3 would convey water to the Friant-Kern Canal.  No costs were developed for Alternative 5. 
 
This project’s concept level cost estimate is retained within this project description to retain consistency 
with past engineering design completed for this project.  Other projects contained in this IRWMP have 
some overlap with this project; therefore, some of the costs will be covered if and when other projects are 
constructed. 
 
9.0 Schedule 
 
Depending on alternative, some components of this project are ready for construction in 2008. 

Multi-District Conveyance Facility 4



 

Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 14 North Interconnection between North Kern/Shafter-Wasco 

 
1.0 Summary 
 

Project Type Water Supply Reliability 
Project Sponsors North Kern Water Storage District and 

Shafter-Wasco Irrigation District 
Location See map at beginning of Appendix 
Estimated Conveyance Capacity 75 cfs 
Project Descriptor Increased water reliability by providing 

access to alternative supplies  
Estimated Cost (2006 dollars) $1,140,000 

 
2.0 Project Description 
 
The proposed project is a bidirectional connection, with a pumped capacity of 75 cfs, which would 
connect the Calloway Canal to Shafter-Wasco's Lateral 134.4. The connection consists of approximately 
180 ft of 48-inch diameter pipe and 120 ft of 24-inch diameter pipe, both with a pumped capacity of 75 
cfs.  Physical features required for this interconnection includes 180 ft of 48-inch diameter pipe, 120 ft of 
24-inch diameter pipe, three 100 hp pumps and motors, and manifold to connect to an existing 48-inch tee 
in Lateral 134.4.  A stand tank may be needed for surge protection. 
 

 
 
 
 
 

North Connection to Shafter-Wasco 1



 

Background 
 
Introduction 
 
North Kern Water Storage District (North Kern) was formed in 1935 under the provisions of Division 14 
of the California Water Code.  It is located north of the Kern River and comprises some 60,000 acres 
(exclusive of Rosedale Ranch Improvement District) of intensively farmed, highly productive agricultural 
lands.  The district lies between Bakersfield on the south and Delano on the north and between Highway 
99 on the east and Wasco and Shafter on the west.   
 
Located immediately adjacent to and east of Semitropic Water Storage District (Semitropic), Shafter-
Wasco Irrigation District (Shafter-Wasco) was organized in 1937 to address rapidly diminishing 
groundwater supplies.  Shafter-Wasco surrounds the cities of Shafter and Wasco and is crossed by the 
Central Valley Highway (Highway 43).  It is bounded to the east by the Calloway Canal.  The northern 
boundary generally corresponds with Highway 46 and the southern boundary generally corresponds with 
Seventh Standard Road.   
 
Land Use 
 
The irrigable lands in North Kern are divided into two classes.  Class 1 lands include about one-half of 
North Kern’s total area of roughly 61,050 acres and they receive a water supply developed almost entirely 
by the district.  North Kern provides its Class 1 landowners a dependable water supply by coordinating its 
Kern River water, its use of storage space in Isabella Lake, water purchases, and the use of its wells.  
Class 2 lands, comprised of the remaining half of the district, receive a water supply primarily from wells 
and pumping plants owned and operated by the landowners themselves that draw water from the 
underground supply that is replenished by the district. 
 
Shafter-Wasco lands are used almost entirely for irrigated agriculture, 34,140 acres, of which 31,350 
acres are irrigated.   
 
Water Supply 
 
North Kern Water Storage District 
 
North Kern conjunctively uses surface water and groundwater to meet the irrigation water requirements of 
its landowners.  In particular, its highly variable surface supply is regulated, in part, in the underlying 
groundwater basin.  The surface water that is placed in groundwater storage is subsequently pumped as 
groundwater by both North Kern and its landowners to meet their irrigation water requirements. 
North Kern’s primary source of surface water is the Kern River, whose waters have been utilized under a 
schedule of long-standing diversion rights.  This supply has been supplemented from time to time by 
water from Poso Creek, which transverses the northern portion of the district and contributes, primarily 
through infiltration, to the underlying groundwater supply.   
 
When the district was organized in 1935, the Kern River was unregulated.  The construction of the Corps 
of Engineer’s Isabella Dam and Reservoir in the 1950s and North Kern’s purchase of conservation space 
therein improved seasonal regulation of the Kern River.  North Kern executed an agreement in 1964 for 
the long-term right to store water in a portion of Isabella Reservoir’s conservation space.  North Kern’s 
share varies by contract from 24 percent to 34 percent of the available conservation space and reaches a 
minimum of about 48,000 acre-feet during the winter carryover period.   
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North Kern supplies the irrigation water requirements of about one-half of its lands from both surface 
water and groundwater sources.  Growers in the remaining one-half of the District rely almost exclusively 
on groundwater pumped by farmer owned and operated wells (i.e., those not controlled by North Kern).  
However, North Kern delivers surface water through its facilities to some of these lands on an as-
available basis, also referred to as “in-lieu deliveries.”  
 
During “wet” years, surface water supplies are sufficient to satisfy irrigation water requirement for the 
surface water service area and provide substantially larger amounts of spreading water for groundwater 
storage.  Conversely, during the “dry” years, North Kern has been required to pump groundwater to 
supplement available surface supplies for the surface water service area.  Accordingly, groundwater 
pumping from District wells has varied from no pumping in “wet” years to 77,000 acre-feet in “dry” 
years.   
 
Surface water is delivered through approximately 130 miles of unlined canals heading at two diversion 
points on the 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 flow 
and consists of the diversion structure or headwords on the Kern River, 9.5 miles of concrete-lined canal 
(The Beardsley Canal) between the headworks and the district’s southern boundary, followed by an 
unlined canal section (the Lerdo Canal) that continues along North Kern’s eastern or “high” side.  Up to 
850 cfs has been conveyed through the Beardsley Canal and delivered into the District, and this represents 
the practical maximum delivery in this system.  By agreement with Cawelo, Cawelo may use up to 240 
cfs of this capacity and the City of Bakersfield has the right-of-use of up to 100 cfs.  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 flow and extends for 
10.4 miles before entering North Kern at Seventh Standard Road.  This “wet-year” facility has a capacity 
of 1,000 cfs at the headworks.  However, its ability to deliver water into North Kern is somewhat less 
because losses can be significant, particularly for diversions and deliveries of relatively short duration.  
The City of Bakersfield has a right-of-use up to 425 cfs of this capacity. 
 
Kern River water is delivered to the surface water service area to the extent that there is a coincident 
demand.  However, Kern River water that exceeds the immediate irrigation requirements is introduced 
directly underground through the use of about 1,500 acres of recharge basins at four sites: Poso Creek 
(when it is not flowing naturally) and three other controlled-flow facilities.  These facilities, and Poso 
Creek, have combined to directly recharge up to 24,000 acre-feet in one month and 222,000 acre-feet in 
one year (1980). 
 
In years of deficient water supply, continuity of delivery to the surface water service area is maintained by 
the operation of 68 wells owned and operated by North Kern.  Fifty wells were constructed as part of 
North Kern’s 1950 project.  Since then, wells have been added to maintain and enhance the 10,000 acre-
feet per month of planned production for the District’s well field.  During the driest years, the well field is 
operated at or near capacity for the nine-month period from February through October.  Conversely, there 
are years in which available surface supplies are adequate and the well field is not used at all. 
 
Shafter-Wasco Irrigation District 
 
Shafter-Wasco has a contract with the U.S. Bureau of Reclamation (USBR) for CVP water to serve 
27,100 acres within its boundaries.  The source of this surface water supply is the Friant Division of the 
CVP, which develops its supply from the San Joaquin River, with storage provided by Millerton Lake.  
The water is transported to the District through the Friant-Kern Canal.  The surface water supply is used 
conjunctively with the underlying groundwater.  Shafter-Wasco’s contract entitlement consists of 50,000 
acre-feet of Class 1 water and 39,600 acre-feet of Class 2 water, for a total of 89,600 acre-feet.  The long-
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term average surface water supply available to the District is estimated at 69,000 acre-feet.  The Class 1 
water is storable (for use within a given year) and is considered a firm water supply.  The Class 2 water 
supply is non-storable water and must be used when it is available. 
 
Shafter-Wasco’s primary purpose is to contract for surface water supplies, with particular emphasis on the 
Friant Division of the CVP.  It has the additional responsibility of conjunctively managing surface water 
and groundwater supplies to ensure an adequate water supply for water users. 
 
3.0 Project Operation 
 
Project Operation in a Wet Year like 2006 
 
In a wet year, when there are surplus supplies available off of the Friant-Kern Canal, the facility would be 
run in a mode into the Calloway Canal.  From there, supplies can be delivered to the North Kern’s direct 
and in-lieu recharge facilities downstream of the connection.  In a wet year, if there are any supplies 
available to North Kern that may be delivered to USBR designated excess lands, this facility is a means of 
moving such water into Shafter Wasco’s north system. 
 
Project Operation in a Dry Year like 2004 
 
In a dry year, the facility may be used to deliver North Kern deepwell produced water to Shafter-Wasco.  
Deliveries would be made either in return of a prior year Shafter-Wasco banked supply or for North Kern 
to delivery off-peak season water in exchange for peak season water for energy and supply management 
purposes. 
 
4.0 Goals and Objectives 
 
The primary goal of connecting the Calloway Canal to Shafter-Wasco's Lateral 134.4 is to allow 
bidirectional delivery of water between North Kern and Shafter-Wasco.  Associated benefits include: 
 

 Water supply reliability through system redundancy and flexibility 
 Conjunctive management of surface and groundwater resources 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
This additional connection frees upon capacity on other Friant interconnections. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
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8.0. Cost Estimate 
 
The estimated planning costs for implementing the interconnection between the Calloway Canal and 
Shafter-Wasco's Lateral 134.4 are presented in the following table.  
 

Construction            756,378  
Engineering 7%           52,946  
Construction Management 9%           68,074  
Total without contingency           877,398  
Capital Cost, 2006 price level 30%      1,140,000  

 
9.0 Schedule 
 
CEQA not completed; 
Do not own all R/W, but cooperating with NKWSD landowner; 
Preliminary design completed; 
Does not require SWID shutdown; 
Ready for construction by 2009. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 15 Pilot Arsenic Treatment Plant 

 
1.0 Summary 
 

Project Type Water Quality Improvement 
Project Sponsor Semitropic Water Storage District 
Location Adjacent to Junction Reservoir and 

Pumping Plant site southwest of 
Highway 46 and Gun Club Road 

Estimated Conveyance Capacity 50 cfs (ultimate plant capacity up to  
500 cfs) 

Project Descriptor Pilot treatment plant to demonstrate 
feasibility of full scale facility to remove 
arsenic from groundwater 

Estimated Cost (2006 dollars) $20.5 million 
 
2.0 Project Description  
 
Groundwater in many areas, particularly on the west side of the Central Valley, contains concentrations of 
arsenic that exceed the lowered maximum contaminant level for arsenic of 10 parts per billion. 
Accordingly, pumping this groundwater into the California Aqueduct as part of a groundwater banking 
arrangement is potentially problematic.  Given this observation and the possibility of even a lower MCL 
in the future, it is prudent to consider arsenic removal in order to maintain the area’s significant 
groundwater banking capabilities.  While it is possible to accomplish the return of previously banked 
water by exchange from time to time, the only way to guarantee return during times of need is by 
pumping groundwater and delivering it into the California Aqueduct.  However, it is important to note 
that water pumped into the Aqueduct is raw water commingling with raw untreated water.  This mixture 
will subsequently be treated by downstream agencies before being delivered as a potable supply.  The 
regulations on introducing a raw water supply for mixing in the Aqueduct are currently being developed.     
 
In order to mitigate arsenic concentrations in stored water recovery for delivery into the California 
Aqueduct, it may be necessary to construct an Arsenic Removal Treatment Plant.  The nominal treatment 
plant capacity is anticipated at a level ranging from 250 to 500 cfs.  Based on an evaluation of arsenic 
treatment technology by Boyle Engineers (February 2006), it is envisioned that optimal treatment will 
consist of co-precipitation with ferric chloride, followed by membrane filtration.  However, prior to 
construction of a full scale Arsenic Removal Treatment Plant, it would be prudent to construct an initial 
demonstration plant with a capacity of 50 cfs.  Some of the facilities, e.g. the rapid mix and flocculation 
basins, constructed for the proposed pilot arsenic treatment facility would be utilized in the full scale 
facility.   
 
Figure 1 and Figure 2 shows the location and extent of the project. 
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Background 
 
For background information, refer to the description contained in Project No. 3a, Stored Water Recovery 
Unit In-Lieu Service Areas. 
 
Raw produced groundwater from the area of this project contains arsenic concentrations up to about 60 
micro-grams/liters, many times the acceptable potable standard of 10 micro-grams/liters.  Introduction of 
raw water containing excess concentrations of arsenic into the California Aqueduct to be commingled 
with other raw water supplies is problematic.  Even though blending in the Aqueduct and subsequent 
treatment by agencies diverting from the Aqueduct before delivery as municipal supplies will result in 
finished water meeting the arsenic concentration limit, the resulting sludge from the water treatment 
plants is anticipated to be hazardous thereby requiring disposal in a hazardous waste landfill licensed to 
receive such wastes.  The policy regarding introduction of raw water into the California Aqueduct which 
contains constituent concentrations above acceptable standards (even though subsequent treatment will be 
applied) is currently under review.  Forthcoming regulations regarding this issue are also in the process of 
being developed.  However, it is anticipated that treatment of the water supply produced from the Stored 
Water Recovery Unit (SWRU)) prior to introduction into the California Aqueduct will be required to be 
treated for arsenic removal.   
 
This project will support the ultimate construction of a larger arsenic removal plant which in turn will 
make the SWRU project feasible.  Such a project will implement conjunctive management of surplus 
imported water supplies during periods of high runoff for groundwater storage and subsequent production 
during dry hydrologic periods.  Therefore, this project supports the implementation of a conjunctive 
management program. 
 
3.0 Project Operation 
 
The project would provide positive water quality impacts by reducing arsenic concentrations in recovered 
stored groundwater.  In addition, treatment would reduce levels of vanadium, a natural occurring element, 
which is of concern at high levels (groundwater tests indicated concentrations up to 170 mcg/l, compared 
to a proposed state action level of 15 mcg/l).  No other water quality constituent was identified which 
needed to be treated.  
 
As indicated above, the ultimate plant capacity for the SWRU is 500 cfs, although depending on the final 
form and content of the forthcoming policy and regulations regarding acceptable arsenic levels in waters 
introduced to the California Aqueduct, a smaller ultimate plant may be feasible.  The pilot arsenic 
treatment plant to demonstrate the adequacy of treatment of the full size plant is 50 cfs. 
 
4.0 Goals and Objectives 
 
Constructing a pilot arsenic treatment plant will demonstrate the feasibility of constructing a full scale 
plant to enable Semitropic to introduce produced stored groundwater of acceptable quality in the 
California Aqueduct during periods when surface water supplies are limited.  This outcome will support 
the goal of increasing the District’s water supply reliability.  Additional benefits of the project include: 
 

 Increased flexibility and reliability of surface water deliveries 
 Increased groundwater recharge 
 Improved capacity to distribute groundwater during dry and critical years 
 Additional capacity to meet water needs outside of the District 
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 Improved water quality of produced stored groundwater by removing high arsenic and 
vanadium levels 

 Implementation of conjunctive management to increase reliability of District water 
supplies 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region.  
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
This proposed project is integrated with proposed IRWMP Project No. 3a, Stored Water Recovery Unit 
In-Lieu Service Areas infrastructure construction. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
Based on an evaluation report by Boyle Engineering (2006) for arsenic renewal technology, the estimated 
capital cost for an initial demonstration plant of 50 cfs is $20.5 million.  This would include facilities 
which would support a larger treatment plant up to 500 cfs.  The following table presents Boyle’s cost 
opinion of construction for the pilot plant and alternative capacity full scale plants. 
 

Construction Cost Opinion 
 50 cfs 250 cfs 420 cfs 500 cfs 
Coagulation $1,994,000 $3,670,000 $4,077,000 $4,129,000
Filtration 13,458,000 36,510,000 53,120,000 64,710,000
Backwash 1,253,000 2,486,000 3,559,000 4,405,000
Subtotal, Treatment Plant $16,705,000 $42,666,000 $60,756,000 $73,334,000
    Engineering, Legal, Administrative 1,300,000 3,400,000 4,900,000 5,900,000
    Contingency 2,500,000 5,100,000 7,300,000 8,800,000
Opinion of Construction Cost $20,505,000 $51,166,000 $72,956,000 $88,037,000
 
Annual operating costs were not estimated for the pilot plant.  However, annual O&M costs for a 250 cfs 
facility are estimated to be $550,000 when not operating, and approximately $60 per acre-foot when 
being utilized.   
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9.0 Schedule 
 
As indicated above, regulatory policies and regulations for introducing groundwater supplies into the 
California Aqueduct to be commingled with other Aqueduct supplies are currently being addressed and 
under development.  Accordingly, the proposed pilot demonstration plant for arsenic removal has the 
planning study completed.  Conceptual design is also completed and the pilot project is read for 
construction in 2008.   
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 16 Reverse Flow in the Friant-Kern Canal 

 
1.0 Summary  

 
Project Type Water Supply Reliability  
Project Sponsor Shafter-Wasco Irrigation District 

Southern San Joaquin Municipal Utility 
District 
Kern-Tulare Water District 
Rag Gulch Water District 
Delano-Earlimart Irrigation District 

Location  Various locations along the Friant-Kern 
Canal (Shafter Check, Poso Check & 
Woollomes Check) 

Estimated Conveyance Capacity 250 cfs at each check 
Project Descriptor Increased water reliability by providing 

improved conveyance opportunities for 
water contractors  

Estimated Cost (2006 dollars) $1,000,000 plus 
 
2.0 Project Description 
 
An inter-connection between the Cross Valley Canal and the Friant-Kern Canal (FKC), which can 
facilitate the movement of water in either direction, is currently being pursued by the Kern County Water 
Agency. The bi-directional intertie between the two canals includes the improvements necessary to move 
water from the Cross Valley Canal into the Friant-Kern Canal.  Under this mode of operation, it is 
necessary to reverse the normal direction of flow in the Friant-Kern Canal for some distance to the north.  
Reversing the normal direction of flow requires pumping over existing canal check structures; namely, 
the Shafter Check, the Poso Check, and the Woollomes Check (listed in order from south to north).  
These improvements would permit direct deliveries to the following districts:  
 

 Shafter-Wasco Irrigation District 
 Southern San Joaquin Municipal Utility District 
 Kern-Tulare Water District 
 Rag Gulch Water District 
 Delano-Earlimart Irrigation District 

 
To physically deliver water to Kern-Tulare, Rag Gulch, or Delano-Earlimart requires pumping over three 
check structures—the Shafter Check, the Poso Creek Check, and the Lake Woollomes Check. To 
physically deliver water to Shafter-Wasco requires pumping over two check structures—the Shafter 
Check, and the Poso Creek Check. To physically deliver water to Southern San Joaquin MUD requires 
pumping over one check structure—the Shafter Check.  
 
Once water is delivered into the FKC, it can be delivered to a variety of locations through intercept 
exchanges. Under the intercept exchange scenario, water is pumped backwards in the FKC to offset 
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deliveries that would otherwise be satisfied from Millerton Reservoir. Thus creating a supply in Millerton 
Reservoir that could be delivered anywhere on the Friant-Kern Canal, the Madera Canal, or released 
down the San Joaquin River.  
 
While alternative design concepts have been considered, the conveyance of water from the Cross Valley 
Canal into the Friant-Kern Canal is based on the construction of a canal-side pumping plants on the south 
side of each check structure.  Each pumping plant would include several pumps, the discharges from 
which would manifold into a single pipeline for discharge into the Friant-Kern Canal on the north side of 
each check.  Based on a preliminary evaluation of the canal hydraulics, the existing canal prism should be 
adequate, without modification, to convey the design flow of 250 cfs to each of the reverse flow pumping 
plants.  In fact, it appears that flows up to about 500 cfs could be accommodated within the existing, lined 
canal prism.  The principal items of work at each check are summarized as follows: 
 

 Reinforced concrete sump structure on the south side of the check 
 Pumps, motors, and valves 
 Pump discharge manifold and discharge pipe 

 
3.0 Project Operation 
 
Project Operation in Wet Years 
 
It is assumed that during wet years there are adequate water supplies in Millerton Reservoir to meet all 
demands from the Friant-Kern Canal, therefore, the facilities will likely sit idle 
 
Project Operation in Dry Years 
 
During dry years, it is estimated that up to 200,000 acre-feet of water can be delivered in reverse flow 
through the FKC. This water can be used to serve a variety of demands. The source of this water supply 
could be from banking projects on the Kern Fan, State Water Project or Central Valley Project water from 
the California Aqueduct, or Kern River Water. 
 
4.0 Goals and Objectives 
 
The primary goal of this project is to increase opportunities to deliver water from the California Aqueduct 
to users along the Friant-Kern Canal.  Associated project benefits include: 
 

• Increased flexibility to provide water supplies to local water districts 
• Increased water supply reliability 
• Facilitates water exchanges 
• Reduced groundwater overdraft 
• Facilitates SJR Environmental flows 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of improving infrastructure to increase water management opportunities. 
 
 

Reverse Flow in the Friant-Kern Canal 2



 

 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Expanded delivery capability, in conjunction with groundwater banking and expanded regional 
conveyance facilities serves to better manage the regions water resources. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
The estimated cost is $250,000 per check structure, plus engineering and environmental for a total of 
$1,000,000.  This is a rough estimate and it is anticipated it may cost more. 
 
9.0 Schedule 
 

November 2006 through June 2007: Complete environmental on intertie 
December 2007 through March 2008: Construct intertie (during scheduled 

FKC shut down) 
May 2007 through November 2007: Complete environmental on reverse 

flow structures 
December 2007 through March 2008: Construct on reverse flow structures 

(during scheduled FKC shut down) 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 17 Shafter-Wasco/Semitropic Interconnection                            

on Kimberlina Road 
 
1.0 Summary  
  

Project Type Water Supply Reliability 
Project Sponsors Shafter–Wasco Irrigation District and 

Semitropic Water Storage District 
Location See Figure 1 attached 
Estimated Conveyance Capacity 
Project Descriptor Increased water reliability by 

constructing facilities to enhance water 
banking and exchange  

Estimated Cost (2006 dollars) $12,218,000 
 
2.0 Project Description 
 
The 36-inch interconnection between Semitropic Water Storage District’s (Semitropic) Pond-Poso Canal 
and Shafter-Wasco Irrigation District’s (Shafter-Wasco) North System has been very successful, 
facilitating water banking and exchange arrangements between the two districts.  There is the potential to 
expand the capability to move water back and forth.  In this regard, Semitropic constructed a new pipeline 
distribution system, Semitropic’s P-384 System, a few years ago that creates the possibility of connecting 
that system with Shafter-Wasco’s main (North System) lateral through the proposed construction of up to 
four miles of 60-inch pipeline along Kimberlina Road.   
 
Figure 1 shows the location and extent of the project. 
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Figure 1. Location of Project 

 
Background 
 
Introduction 
 
Shafter-Wasco is located immediately adjacent to and east of Semitropic.  Shafter-Wasco was organized 
in 1937 to address rapidly diminishing groundwater supplies.  It encompasses 38,000 acres, of which 
32,000 acres are irrigated.  Shafter-Wasco surrounds the cities of Shafter and Wasco and is crossed by the 
Central Valley Highway (Highway 43).  It is bounded on the east by the Calloway Canal.  The northern 
boundary generally corresponds with Highway 46 and the southern boundary generally corresponds with 
Seventh Standard Road. 
 
Shafter-Wasco’s primary purpose is to contract for surface water supplies, with particular emphasis on the 
Friant Division of the CVP.  It has the additional responsibility of conjunctively managing surface water 
and groundwater supplies to ensure an adequate water supply for water users. 
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Land Use 
 
Shafter-Wasco Irrigation District 
 
The district encompasses 34,140 acres, of which 31,350 acres are irrigated.   
 
Semitropic Water Storage District 
 
The District lands are utilized almost entirely for agricultural purposes with the larger part of such 
utilization being irrigated agriculture.  For the years 1984 through 1991, the most extensive cropping 
throughout this period has been cotton.  Alfalfa, hay and grains, and deciduous trees (mostly almonds) 
make up the majority of the remaining cropping within the District. 
 
Water Supply 
 
No major surface streams enter or cross either district.  The naturally occurring water resources are 
principally underground.  As discussed later, Poso Creek, a minor stream, crosses the Semitropic area.  
This stream, in conjunction with the Kern River, constitutes the principal historical sources of 
replenishment for the groundwater supply beneath these districts. 
 
SURFACE WATER 
 
Since the late 1800's, surface water diverted from the Kern River for irrigation of lands easterly of the 
districts (later incorporated in the North Kern Water Storage District) sustained groundwater movement 
into both districts.  This aspect may have been limited prior to the lowering of groundwater levels in both 
districts which resulted from irrigation development occurring subsequent to the 1930's.  Imported surface 
water applied from the Federal Central Valley Project in both Shafter-Wasco and the Southern San 
Joaquin Municipal Utility District, have contributed to underflow into Semitropic across its easterly 
boundary since the 1950's.   
 
Poso Creek  
 
Originating in the foothills to the east, Poso Creek enters Semitropic at a point approximately four miles 
north of Wasco.  The runoff in Poso Creek is generally diverted upstream of the District and/or percolates 
before reaching the District's boundary.  Runoff from this source only reaches the District in years of 
abundant water supply.  Following the locally wet winter of 1978, Semitropic constructed a diversion 
works on the northerly bank of Poso Creek to divert water on an as-available basis into the Pond-Poso 
Canal.  The District applied for and received a permit for this diversion from the State Water Resources 
Control Board (Permit No. 0175538 issued February 1979).  Also, as water becomes available in the 
Friant-Kern Canal of the Central Valley Project, the District has arranged for release of this water into 
Poso Creek for diversion into the Pond-Poso Canal.   
 
Kern River  
 
The Kern River flows in a west-southwesterly direction from its canyon in the Sierra Nevada Mountains.  
Its course extends across the northeast corner of Bakersfield and then follows a southwesterly path toward 
the Buena Vista Lake area. Two overflow channels, referred to as the Jerry Slough and the Kern River 
Flood Channel, extend in northwesterly and northerly directions, respectively.  The Jerry Slough is 
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located centrally in the Buttonwillow Improvement District while the Kern River Flood Channel's 
location is closer to the District's westerly boundary. 
 
Kern River water supplies which reach the valley floor are primarily utilized for irrigation under 
long-standing water rights and agreements.  Runoff from this source varies widely from year to year; the 
maximum annual recorded amount having been some 2.5 million acre-feet in 1916, 1969, and 1983, the 
minimum of about 177,000 acre-feet in 1961, and the average being about 738,000 acre-feet per year.  
Isabella Dam and Reservoir (storage capacity of 570,000 acre-feet) were completed on the Kern River in 
1954.  Prior to that time and prior to the construction of the Kern River-California Aqueduct Intertie (in 
1977), much of the Kern River overflow flowed to the Valley trough and ponded in the Buena Vista-Kern 
Lake area.  During peak periods, the river overflow would travel further to Goose Lake and Tulare Lake.  
One of the routes which the Kern River overflows would travel crosses the Buttonwillow Improvement 
District area and is referred to as the Jerry Slough.  Historically, these flows provided an increment of 
recharge to groundwater underlying Semitropic.  Isabella Dam and Reservoir, coupled with subsequent 
downstream improvements, have effectively precluded entrance of Kern River flood flows through Jerry 
Slough.   
 
Semitropic is physically capable of taking Kern River water deliveries via (1) Poso Creek, (2) the intertie 
between Buena Vista Water Storage District's East Side Canal and the District's Intake Canal, and (3) 
turnouts to certain District lands from Buena Vista's East Side Canal.  Water for Semitropic from these 
sources is limited not only by the availability of water supply but also by the availability of unused 
conveyance capacity in certain Buena Vista and North Kern district facilities.  An additional tie-in is 
currently under study whereby a physical connection would be made between Buena Vista's Main Drain 
and the District's Intake Canal.  This latter connection, if constructed, would allow Semitropic to divert 
and utilize more Kern River water on those infrequent occasions when it is available.  Shafter-Wasco, 
through arrangements with the neighboring North Kern Water Storage District, has received Kern River 
water for irrigation use. 
 
State Water Project   
 
The Kern County Water Agency's contractual supply of State Water Project (SWP) water has been 
allocated by contract to public water districts within the Agency including Semitropic Water Storage 
District and its Improvement Districts.  Semitropic entered into three separate water supply contracts with 
the Kern County Water Agency for State Water Project water, one for Semitropic Water Storage District 
and one for each of the Improvement Districts.  The water supplies available under these contracts include 
"firm water" and "surplus water".  The total maximum annual entitlement of firm water for the three 
contracts amounts to 158,000 acre-feet per year.  In addition, under full operating conditions (i.e., full 
build up of contractual entitlements, effective 1990 and beyond), up to 25,100 acre-feet per year of 
surplus water would be available.  
 
It should be noted that the contracts with the Kern County Water Agency have provisions such that the 
Agency is not obligated to deliver more than 28,440 acre-feet per month through Semitropic's turnout.  
This amount is equivalent to 18 percent of the maximum annual entitlement of firm water.  It is further 
noted that the Kern County Water Agency contract with the State limits the Agency as a whole to 18 
percent of its maximum annual entitlement.   
 
In addition to contractual entitlements to SWP water, Semitropic has taken advantage of opportunities to 
purchase locally unused SWP water through its contracts with the Kern County Water Agency.  This 
water, commonly referred to as agricultural pool water, is excess to the needs of one or more member 
units of the Agency in a given year and is returned to or pooled with the Agency.  The Agency then 
markets this pool water to other member units.  
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Central Valley Project   
 
Shafter-Wasco has a contract with the United States Bureau of Reclamation (USBR) for Central Valley 
Project (CVP) water to serve 27,100 acres within its boundaries.  The District's contract entitlement 
consists of 50,000 acre-feet of Class 1 water and 39,600 acre-feet of Class 2 water, for a total of 89,600 
acre-feet.  The long-term average surface water supply available to the District is estimated at 69,000 
acre-feet.  The Class 1 water is storable (for use within a given year) and is considered a firm water 
supply.  The Class 2 water supply is non-storable water and must be used when it is available.  The source 
of this surface water supply is the Friant Unit of the CVP which develops its supply from the San Joaquin 
River, with storage provided by Millerton Lake.  The water is transported to the District through the 
Friant-Kern Canal.  The surface water supply is used conjunctively with the underlying groundwater.   
 
Semitropic does not, at the present time, have a contractual water supply from the Federal Central Valley 
Project.  However, the District has, for several years, attempted to secure a water supply from this source, 
including exhaustive efforts to clarify Reclamation Law regarding commingling provisions.  In 1986, the 
Bureau and the District executed a one-year contract for 40,000 acre-feet of Central Valley Project water.  
However, no diversion permit was issued by the State Water Resources Control Board so the water was 
not delivered.  The District, in conjunction with the Kern County Water Agency and other public water 
districts located within Kern County, initiated the preparation (in 1987) of an environmental document 
regarding the diversion of water from the Delta.  This effort was subsequently suspended in anticipation 
of the release of the Bureau of Reclamation's water marketing Environmental Impact Statement.  This 
latter document, made public in early 1989, did not make an allocation of water to any of the interested 
water districts within Kern County. If a water supply is ultimately secured from this source, either interim 
or long term, it could be wheeled in the California Aqueduct to the District's turnout. Also, it is noted that 
the District has utilized water which was conveyed in the Friant-Kern Canal and thence via Poso Creek 
during years of abundant water supply on the San Joaquin River.  In 1993, Semitropic purchased Section 
"215" water which was available early in the year. 
 
Surface Water Quality   
 
The quality of Kern River water as it enters the San Joaquin Valley is excellent, generally less than 100 
milligrams per liter of total dissolved solids, making the water suitable (from mineral quality standpoint) 
for both domestic and irrigation uses.  The quality of Friant-Kern Canal water is also excellent, generally 
less than 100 milligrams per liter of total dissolved solids.  The salinity of SWP water is generally in the 
range of 200 to 400 milligrams per liter of total dissolved solids, a higher but satisfactory range for most 
domestic and agricultural uses.  Other constituents in these three water supplies, such as boron, nitrates, 
etc. are generally well within acceptable limits for agricultural or municipal use.   
 
GROUNDWATER 
 
The irrigated agriculture located in Semitropic and Shafter-Wasco was developed with essentially full 
reliance upon groundwater supplies.  These district lands overlay an extensive and thick body of valley 
alluvium generally containing groundwater available for and adaptable to extraction by large irrigation 
wells.   
 
 
 
Shafter-Wasco Irrigation District 
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The decline in the groundwater table was very gradual until 1921 when the increased pumping depth 
necessitated the replacement of centrifugal pumps by turbine pumps.  There was a progressive lowering 
of groundwater levels which averaged 2.3 feet per year from 1921 to 1949. 
 
The depth to groundwater underlying the District averaged 144 feet when the first deliveries of CVP-
Friant water were made to Shafter-Wasco in 1957.  The groundwater level continued to decline to a low 
of 272 feet in 1977.  The continued use of surface water in lieu of groundwater pumping and the 
subsequent wetter hydrology, evidenced a recovery to a depth of 210 feet in 1987.  Groundwater levels 
again declined during the recent drought, this time resulting in an average depth of 267 feet.  Respecting 
groundwater quality, total dissolved solids concentrations in the lower, confined aquifer system are 
reported by KCWA to be less than 500 ppm. 
 
Semitropic Water Storage District 
 
As a result of intensifying agricultural development and associated groundwater extractions, groundwater 
levels generally experienced a steady decline (in large-scale proportions) beginning in the 1940's.  SWP 
water deliveries to Semitropic began in the mid to late 1970's and resulted in groundwater pumping 
reductions.  Subsequently, groundwater levels rose significantly and, more recently, during the recent 
drought period, water levels have fallen.  Over the long-term, there is an average overall decline, 
particularly in the portions of Semitropic outside of the contract surface water service area.  
 
Wells developed for irrigation historically encountered groundwater of poor to unusable mineral quality 
in certain areas of Semitropic.  One of the most notable of these areas extends along the Buttonwillow 
Ridge from the vicinity of the Intake Canal southeasterly to Seventh Standard Road.  Another is located in 
the developed lands extending northwesterly from the Intake Canal area.  Irrigated lands located in these 
areas receive SWP water service through the BID, thereby mitigating the water quality problems. 
 
3.0  Project Operation 
 
Project Operation in a Wet Year like 2006 
 
In wet years, when there is excess non-project water available from the California Aqueduct through 
Semitropic’s distribution system to Shafter-Wasco’s ineligible and eligible lands.  This water will be used 
in-lieu of groundwater pumping by District growers. These facilities can also be used by Semitropic to 
receive water from east side sources, such as, 215 water from the Friant-Kern Canal. These facilities will 
be available to help in recirculation of San Joaquin River water as a result of the water management 
requirement of the San Joaquin Settlement Agreement. These facilities can also be used to convey 
Shafter-Wasco’s high flow water into Semitropic’s banking program 
 
Project Operation in a Dry Year like 2004 
  
In dry years, these facilities will be used to return Shafter-Wasco’s prior year banked water from 
Semitropic or other purchase west-side water available to the District. 
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4.0 Goals and Objectives 
 
The most serious water supply problem facing Shafter-Wasco is the overdraft of its groundwater supply 
and under-utilization of its surface water supply.  Water users recharge the surface water to the 
groundwater supply in above-average water years by using surface water to meet their irrigation 
requirements and not pumping from the groundwater supply.  Some surface water is also recharged to the 
groundwater supply through deep percolation. 
 
The primary goal is to interconnect Semitropic’s P-384 System and Shafter-Wasco’s main North System 
lateral, which would allow conveyance between Semitropic’s Pond-Poso Canal and Shafter-Wasco’s 
North System.  Associated benefits include: 
 

 Operational flexibility for water deliveries 
 Increased  water supply reliability 
 Increased conjunctive use to enhance groundwater levels 
 Potential exchanges between SWP and CVP 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
  
The project is an important upgrade of the inter-connection facilities that tie the State Water Project to the 
Friant-Kern Canal which is an important element in this IRWM Plan and meeting the Plan’s central 
objective of enhancing local and regional water supply reliability and in addressing the Plan’s benefits 
and objectives of managing the areas groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP 
Region 
 
This project adds conveyance capacity for exchanges between supplies and absorptive capacity within the 
Region. 
 
7.0 Project Screening Priority within the IRWM Plan 
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals.  
 
8.0 Cost Estimate 
 
The project consists of 18,480 linear feet of 60-inch reinforced concrete pipe (RCP) beginning at the 
District’s existing Pumping Plant P384-B1 site including a booster pumping plant with a bypass line and 
ending at the tie-in to Shafter-Wasco’s Lat. 134.4.  There is also a booster pumping plant half mile east 
of the tie-in site at the end of Shafter-Wasco's Lat. 134.4, which is used to get water into the Friant-Kern 
Canal.  This plant also has a bypass line.  Both plants are rated 100 cfs with 70' TDH.  There is a 
bidirectional sonic meter at the beginning of this intertie pipeline.  
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Estimated costs based on 2006 dollars: 
 
18,480 linear feet. of 60-inchRCP with sonic meter in meter vault:      $5,982,000 
Booster pumping plant No. 1:                                                                 $1,314,000 
Booster pumping plant No. 2:                                                                $1,557,000
                                                                                                   Total     $8,853,000 
                                                                       Contingencies @ 20%     $1,771,000
                                                                                           Subtotal      $10,624,000 
                                                           Eng., legal, and adm. @ 15%     $  1,594,000
                                                                                                Total     $12,218,000 
 
9.0 Schedule 
Preliminary design is completed.  Projected ready for construction in 2008. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 18 Shafter-Wasco/Semitropic Interconnection                            

on Madera Avenue 
 
1.0 Summary  
  

Project Type Water Supply Reliability 
Project Sponsor Shafter-Wasco Irrigation District 
Location See Figure 1 attached 
Estimated Conveyance Capacity 
Project Descriptor Increased water reliability by 

constructing facilities to enhance water 
banking, wheeling and exchanges 

Estimated Cost (2006 dollars) $4,781,000 
 
2.0 Project Description 
 
This project would be a physical connection between Shafter-Wasco Irrigation District’s (Shafter-Wasco) 
Lateral 137.2 System and Semitropic Water Storage District’s (Semitropic) B-230 System, both of which 
are pipeline distribution systems.  It would move water in either direction (i.e., to or from each district), 
which would facilitate water banking, water purchases, water exchanges, and water wheeling 
arrangements.  The interconnection pipeline between the two systems would be a two-mile-long, 36-inch 
pipeline connecting the end of the 39-inch diameter main transmission pipeline of Semitropic’s B-230 
System with Shafter-Wasco’s Lateral 137.2-7.1N, a 33-inch pipeline located along Palm Avenue.   
 
In addition, a fully operational intertie would include a booster pumping plant. 
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Figure 1 shows the location and extent of the project. 
 

 

Shafter-Wasco 
Connection on 
Madera Avenue 

Semitropic’s delivery into 
the California Aqueduct 
through a pumping plant 

and 78-inch diameter 
pipeline 

Pond Poso Canal

Buttonwillow 
Ridge Canal 

New 120-inch 
diameter pipeline, 8 

miles in length 

Figure 1. Location of Project 
 
Background 
 
Introduction 
 
The Shafter-Wasco is located immediately adjacent to and east of Semitropic.  Shafter-Wasco was 
organized in 1937 to address rapidly diminishing groundwater supplies.  It encompasses 38,000 acres, of 
which 32,000 acres are irrigated.  Shafter-Wasco surrounds the cities of Shafter and Wasco and is crossed 
by the Central Valley Highway (Highway 43).  It is bounded on the east by the Calloway Canal.  The 
northern boundary generally corresponds with Highway 46 and the southern boundary generally 
corresponds with Seventh Standard Road. 
 
Shafter-Wasco’s primary purpose is to contract for surface water supplies, with particular emphasis on the 
Friant Division of the CVP.  It has the additional responsibility of conjunctively managing surface water 
and groundwater supplies to ensure an adequate water supply for water users. 
 
There is an existing 36-inch pipeline intertie between the irrigation distribution systems of Shafter-Wasco 
Irrigation District (Shafter-Wasco) and Semitropic Water Storage District (Semitropic).  In particular, this 
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interconnection is located one-half mile north of Highway 46 and connects Semitropic’s Pond-Poso Canal 
with Shafter-Wasco’s Lateral 134.4 System.  Since its construction in 1995, this facility has facilitated 
water banking, exchange, wheeling, and sales arrangements between the two districts by accommodating 
gravity deliveries from Shafter-Wasco to Semitropic and pumped deliveries (through a pumping plant 
constructed as a part of the interconnection project) from Semitropic to Shafter-Wasco.  For example, this 
facility allows Shafter-Wasco to make better use of its contractual supply of CVP-Friant water by 
regulating (through a banking arrangement with Semitropic) “wet-year” water to “dry-year” water.  Based 
on the operational success of this interconnection, another interconnection has been proposed by Shafter-
Wasco. 
 
See Shafter-Wasco/Semitropic Inerconnection on Kimberlina Road (Project No. 17). 
 
3.0  Project Operation 
 
Project Operation in a Wet Year like 2006 
 
In wet years, when excess non-project water is available from the California Aqueduct through 
Semitropic’s distribution system it can be delivered to Shafter-Wasco’s ineligible and eligible lands.  This 
water will be used in-lieu of groundwater pumping by District growers. These facilities can also be used 
by Semitropic to receive water from east side sources, such as, 215 water from the Friant-Kern Canal. 
These facilities will be available to help in recirculation of San Joaquin River water as a result of the 
water management requirement of the San Joaquin Settlement Agreement. These facilities can also be 
used to bank Shafter-Wasco’s high flow water into Semitropic’s banking program. 
 
Project Operation in a Dry Year like 2004 
 
In dry years, these facilities will be used to return Shafter-Wasco’s prior year banked water from 
Semitropic or other purchase west-side water available to the District.  The delivery of surface supplies 
will allow for reduced groundwater pumping. 
 
4.0 Goals and Objectives 
 
The most serious water supply problem facing Shafter-Wasco is the overdraft of its groundwater supply 
and under-utilization of its surface water supply.  Water users recharge the surface water to the 
groundwater supply in above-average water years by using surface water to meet their irrigation 
requirements and not pumping from the groundwater supply.  Some surface water is also recharged to the 
groundwater supply through deep percolation. 
 
The primary goal of this project is to allow conveyance between the two pipeline distribution systems.  
Associated benefits include: 
 

 Operational flexibility for water deliveries 
 Increased water supply reliability 
 Increased conjunctive use to enhance groundwater levels 
 Potential exchanges between SWP and CVP 
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5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The project is an important upgrade of the inter-connection facilities that tie the State Water Project to the 
Friant-Kern Canal which is an important element in this IRWMP and meeting the Plan’s central objective 
of enhancing local and regional water supply reliability and in addressing the Plan’s benefits and 
objectives of managing the areas groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
This project adds conveyance capacity for exchanges between supplies and absorptive capacity within the 
Region. 
  
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
The project consists of 10,600 linear feet of 36-inch reinforced concrete pipe (RCP) beginning at the end 
of the District’s existing Lat. B-230 including a booster pumping plant with a bypass line and a 
bidirectional sonic meter.  This plant is rated 50 cfs with 60' TDH.  Pipeline ends at a tie-in to Shafter-
Wasco’s Lat. 137.2-7.1N with two isolation valves at both ends of the tie-in.  
 
Estimated costs: 
 
10,600 lin. ft. of 36" RCP with isolation valves:                         $2,100,000 
Booster pumping plant with bypass line and meter:                    $1,364,000
                                                                                        Total     $3,464,000 
                                                             Contingencies @ 20%     $   693,000
                                                                                 Subtotal        $4,157,000 
                                             Eng., legal, and adm. @ 15%          $   624,000
                                                                                      Total      $4,781,000 
 
9.0 Schedule 
 
Preliminary design is completed; 
CEQA is not completed; 
District does not own all R/W; 
Anticipated to be ready for construction in 2008. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 19 South Interconnection between North Kern/Shafter-Wasco 

 
1.0 Summary 
  

Project Type Water Supply Reliability 
Project Sponsors North Kern Water Storage District and 

Shafter-Wasco Irrigation District  
Location See map at beginning of Appendix  
Estimated Conveyance Capacity 50 cfs 
Project Descriptor Increased water reliability by providing 

access to alternative supplies  
Estimated Cost (2006 dollars) $600,000   

 
2.0 Project Description 
 
The proposed project would connect North Kern's "8-5" ditch to Shafter-Wasco's Lateral 137.2.  The 
interconnection would be a one-way, 50 cfs, gravity pipeline connection and a gated turn-out structure 
from the "8-5" ditch would be required. 
 
Background 
 
For background information refer to Project No. 14, North Interconnection between North Kern/Shafter-
Wasco 
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3.0 Project Operation 
 
Project Operation in a Wet Year like 2006 
 
In a wet year, if there are any supplies available to North Kern that may be delivered to USBR designated 
excess lands, this facility provides a means of moving such water into Shafter Wasco’s south system. 
 
Project Operation in a Dry Year like 2004 
 
In a dry year, this facility may be used to return water stored underground in North Kern facilities by 
delivery of North Kern’s deepwell produced water to Shafter-Wasco.  Deliveries can be made either in 
return of a prior year Shafter-Wasco banked supply or for North Kern’s delivery of off-peak season water 
for peak season water for energy and supply management purposes. 
 
4.0 Goals and Objectives 
 
The primary goal of connecting North Kern's "8-5" ditch to Shafter-Wasco's Lateral 137.2 is to allow for 
operational flexibility that may enhance conjunctive use.   Associated benefits include: 
 

 Increased water supply reliability through system redundancy and flexibility 
 Increased conjunctive management of surface and groundwater resources 
 Energy savings through delivery of surface supplies in-lieu of pumping groundwater 

 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The project is an important element in implementation of the IRWM Plan and in meeting the Plan’s 
central objective of enhancing local and regional water supply reliability and in addressing the Plan’s 
objectives of managing groundwater and surface water resources within the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
The connection allows for increased conjunctive use of local and imported surface supplies with the 
groundwater by providing additional opportunities for exchanges that allow for energy savings and 
enhancing the groundwater levels in the Region. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
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8.0 Cost Estimate 
 
The estimated planning costs for implementing the interconnection between  North Kern's "8-5" ditch and 
Shafter-Wasco's Lateral 137.2 are presented in the following table.  
 

Construction          397,484  
Engineering 7%         27,824  
Construction Management 9%         35,774  

Total without contingency         461,081  
Capital Cost, 2006 price level 30%       600,000  

 
9.0 Schedule 
 
Preliminary design is completed; 
CEQA is not completed; 
District does not  own all R/W; 
Requires SWID shutdown; 
Projected ready for construction in 2008. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 20 Energy Usage 

 
1.0 Summary 
 

Project Type Water Supply Costs 
Project Sponsor Semitropic Water Storage District 
Location Poso Creek IRWMP Region 
Estimated Conveyance Capacity  
Project Descriptor  
Estimated Cost (2006 dollars) Not estimated  

 
2.0 Project Description  
 
For a related project background, see Project No. 3a - Stored Water Recovery Unit In-Lieu Service Areas. 
 
An example of an energy usage project is Semitropic’s contract with Shell Solar to install a 1 MV Solar 
Generation Facility across the 4-½ acre project to control rising energy costs.  PG&E’s Self-Generation 
Incentive Program provided half of the $6 million needed to install the solar project.  Semitropic now is 
able to offset more expensive utility power and potentially could sell excess electricity to the power grid 
if generation exceeded in-District pumping demand.   
 
It is estimated that five percent of the District’s total energy needs are now being met through the solar 
system.  Savings amount to 15.5 cents per kilowatt hour during the afternoon in the summer months.  
Semitropic has plans to install more of the latest solar technology that may be concentrated photo voltaic.  
Over the expected 25-year lifespan of the panels, the predicted energy savings for the District should 
reach $3.3 million.  Annually, the system is projected to deliver 1.7 million KWH of electricity. 
 
A second energy usage project example of supplemental generation is the use of hydroelectric generation 
on intake pipeline entering the District such as Semitropic’s Pump-Back Pipeline (and in the future the 
SWRU 120” East-West Pipeline). Also, other sources of energy can be connected to the system to provide 
more reliable electrical service and opportunities to participate in load shedding programs offered by the 
electrical utility. 
 
Much of the water delivered within the study area requires substantial amounts of energy either to be 
pumped from the underground or conveyed and distributed through delivery systems to the end user (or 
both).  Because the water facilities operated can be significantly different between wet and dry years, a lot 
of duplication of electrical service occurs. This duplication of service can be partially avoided by tying 
facilities together and using common electrical facilities.  Thus, wells that run in dry years and 
distribution pumping plants that run in wet years can use common electrical facilities.  An example of this 
is Semitropic’s 40 miles of electrical distribution system to both wells and pumping plants.  Additionally, 
once the systems are tied together, supplemental energy generation can be added. 
 
A third example is described in Project No. 13.  In-lieu recharge also results in energy savings.  When 
water is delivered on the surface in-lieu of a grower pumping a well, it equates to savings in electrical 
energy. 
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3.0 Project Operation 
 
Project Operation in Wet Years 
Electrical load shifts to distribution pumping plants. 
 
Project Operation in Dry Years 
Electrical load shifts to groundwater recovery wells. 
 
4.0 Goals and Objectives 
 
Reduced costs and more reliable electrical service. 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
Helps control water supply costs and other resource management strategies. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Electrical facilities may impact the operation of most other structural components of the Plan. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
Considered for Project Integration. This Project meets the Regional Management Group’s pre-screening 
criteria for Tier 2 Projects.  Therefore, it is considered a Tier 2 Project that will be recommended for 
inclusion in implementation proposals beyond the Tier 1 timeframe of 3 years and for funding 
opportunities that relate to energy savings. 
 
8.0 Schedule 
 
Probably longer than 3 years. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 21 Joint Powers Authority 

 
1.0 Summary 
 

Project Type Governance 
Project Sponsor IRWMP Participants 
Location Two or more Participants  
Project Descriptor Provide a Governance Organization 
Estimated Cost (2006 dollars) Unknown but expected to be minor 

 
2.0 Project Description  
 
Regional Management Group members will consider forming a Joint Powers Authority (JPA), as needed, 
for implementing projects that would benefit from this method of governance.  Joint Powers Authorities 
are separate public entities created when two or more public agencies come together for a particular 
mission or purpose. 
 
Section 6500 et. seq. of the California Government Code allows for the formation of joint powers 
authorities.  As stated, “If authorized by their legislative or other governing bodies, two or more public 
agencies by agreement may jointly exercise any power common to contracting parties, even though one or 
more of the contracting agencies may be located outside this state.  The agreements shall state the purpose 
of the agreement or the power to be exercised.  They shall provide for the method by which the purpose 
will be accomplished or the manner in which the power will be exercised.” 
 
Many of the projects proposed in this plan involve two or more IRWMP Participants.  Many of these 
projects will need a formal form of organization to provide for construction, operation, maintenance and 
water supply.   Also, the equity between partners must be determined and maintained.  These could be 
handled on an ad hoc basis by agreements between parties specific to the project, separate JPAs for each 
project between the active participants or possibly one JPA including all of the participants with each 
project having separate terms or agreements.   
 
Construction of some features will involve one or more agencies and be located in one or more districts.  
A definite agreement and form of governance needs to be established to provide for construction.  It is 
probably that construction will be by contracting which requires a legal entity to perform the service.  A 
JPA is one method of accomplishing this.   Maintenance of the facility must also be covered by some 
form of agreement along with ownership and liability. 
 
The operation of the facility must be determined and agreed to before construction.  Also, the water 
supply must be determined.  Many of the projects will take surplus water from one entity for either direct 
use or groundwater recharge.  In some cases it will be necessary to keep track of that water because of 
water rights.  The water will need to be returned at a later date.  Some type of accounting is required and 
this needs to be done with some overall oversight by the project participants.  A JPA may be the proper 
vehicle to perform this function.    
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Background 
 
3.0 Project Operation 
 
Project Operation in Wet Years 
The organization which may be a JPA will have as a primary function the ability to quickly recognize and 
put extra surplus water to either direct use or into groundwater storage.  The direct use results in in-lieu 
recharge.  The organization needs to be quick to act as water supply conditions change in order to 
maximize the absorption of water in the Region.  The organization also needs to able to maintain the 
equity between the participants.  One of the primary functions of the Poso Creek IRWMP is to be able to 
absorb surplus year water from more than one source and a governance vehicle is needed for this purpose. 
 
Project Operation in Dry Years 
In dry years, the organization which may be a JPA, will need to be able to move water between districts 
and/or return stored water as needed to either the project participants or in some cases into the California 
Aqueduct or possibly the Friant-Kern Canal as part of a water banking activity.  Again, equity between 
participants and maintenance of water reliability is the key. 
 
4.0 Goals and Objectives 
 
The goals and objectives of a JPA, if this is the chosen vehicle of governance, is to operate and provide 
governance of the joint regional facilities.  The matters in the objectives may include financing, 
contracting for construction, setting operating goals including maximizing the use of surplus water.  An 
additional goal will be the banking of water for entities outside of the Region.   
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
 This Project is the means to carry out the IRWMP objectives and strategies.  If a JPA is chosen as the 
governance method, then it can be the method for carrying out the objectives. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
A JPA, if chosen, can be a single JPA including all of the Participants or more than one JPA with project 
participants being included as appropriate.  It appears that a single JPA can provide the greatest benefit as 
it can easily take advantage of added projects as they are constructed.  It will also simplify the 
administration and ability to add projects.   
 
The main purpose of the Poso Creek IRWMP is to import wet year water.  A single JPA may have the 
advantage of being able to act quickly when water is available and to provide a decision making forum so 
that opportunities are not lost.  Experience has shown that the imported water supply changes rapidly and 
it is expected that the changes may be even more frequent in the future.  Flexibility becomes a major 
factor in being able to use the surplus water.   
 
Again, one of the major factors will be to keep equity between partners.  Also important will be to keep 
an ownership make on the water so as to not trespass on any water rights issues.  It is believed that this 
latter item can be successfully carried out as water is shifted in time only.   
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7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
The development of one or more JPAs is not expected to be a large cost.  It would be included in the 
administrative budgets of the participants.  Once a JPA is formed there are certain administrative 
expenses that occur.  It is not possible to determine these at this time but they are minor and would fall 
within the range of the existing normal administrative costs.  Portions of these administrative costs would 
be allocated to the separate projects as appropriate.   
 
9.0 Schedule 
 
The Schedule of this Project is dependent upon Project 22, Institutional Agreements and Governance for 
IRWMP Implementation.  A governance decision needs to be made and a JPA may follow.    The 
appropriate time to create a JPA is within six months from the time of initiation of any contracts based on 
implementation proposals.   
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 22 Institutional Agreements and Governance for the Poso Creek 

IRWMP Implementation 
 
1.0 Summary 
 

Project Type Organizational 
Project Sponsor Poso Creek IRWMP Regional 

Management Group 
Location Poso Creek IRWMP Region 
Estimated Conveyance Capacity N/A 
Project Descriptor Institutional Arrangements 
Estimated Cost (2006 dollars) $100,000 or more 

 
2.0 Project Description  
 
The development of many of the projects of the Poso Creek IRWMP will require some form of agreement 
between participants and it may be beneficial for additional CEQA/NEPA documents to ensure the water 
districts can operate quickly when implementing exchanges.  Some of the projects can be implemented by 
one participant and separate agreements or joint participation is not needed.  Other projects involve two 
entities for implementation and it is only required that there be agreement between those two participants.  
Furthermore, some of the regional projects are all inclusive and a form of governance is required.  As part 
of each implementation grant proposal, a form of governance will be proposed that is appropriate for the 
suggested set of projects.  The logical steps to be followed are to 1) determine the type of governance 
needed for the collection of proposed project, 2) choose what type of agreements are applicable and if a 
JPA is a preferred method, 3) make the necessary arrangements, and 4) include in the implementation 
proposal. 
 
Background 
 
3.0 Project Operation 
 
Project Operation in Wet Years 
 
The Poso Creek IRWMP is developed to operate in wet years and take advantage of the surplus water that 
may be available.  The need is for a fast acting flexible organization that can put the surplus water to use 
when available with out loss of opportunity.  Use may be by direct application in-lieu of pumping 
groundwater or it may be surface spreading.  With the three primary sources of surface water (State, 
Friant and Kern River), the timing of supplies may be different and by increasing the size of the area of 
use by interconnecting projects and with the proper agreements, a greater amount of surface water can be 
used in wet years.  It is our experience that flexibility and facilities provide a means of obtaining surplus 
water.  The very large groundwater basin in the Region provides the storage space to accommodate the 
water for later dry year usage.   
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The water districts in the area have operated conjunctive use programs for many years.  The projects 
included in this plan only expand the potential for conjunctive use between districts to the benefit of not 
only the Region but to the whole state.   
 
Project Operation in Dry Years 
 
Water stored in wet years by the increased facilities will allow for greater reliability during the dry years.  
Future plans may even allow for the later transfer of previously stored water into the California Aqueduct 
and Friant-Kern Canal for banking for outside interests.   
 
4.0 Goals and Objectives 
 
The goal of this Project is to provide the vehicle for the physical projects proposed and selected.  The 
objectives of the Project are the basic objectives of the Project as a whole.  The three main objectives are 
water reliability, competitive water costs and water quality protection.  As noted, the three surface water 
supplies reaching the area and the large groundwater basin are a major asset in providing a conjunctive 
use program that is beneficial to the Region and also to the State. 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
This Project is to provide the organizational structure to help manage the implementation of projects to 
meet the objectives of the IRWMP and is to identify additional environmental documentation needs for 
water exchange and water banking agreements that will develop to meet the IRWMP objectives and 
strategies.  
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
This Project is to help manage the projects and objectives to be implemented. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
The cost of this element could be considerable and may involve some joint contract preparation and 
procedural matters.  An estimate of $100,000 has been provided for the joint costs of this element to 
develop the initial EIR documents for proposed projects and additional water banking operations.  Any 
costs of the participants above this amount will be determined as part on-going proposals and tasks 
developed by the Poso Creek IRWMP Regional Management Group. 
 
9.0 Schedule 
 
Remaining CEQA needs for implementation of projects is part of this non-structural project and a 
CEQA/NEPA document that covers the water exchanges and water banking agreements between districts 
that involves CVP and SWP may be needed to implement the larger projects contained in this IRWMP. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 23 Groundwater Banking for Parties Outside of                               

Poso Creek IRWMP Region 
 
1.0 Summary 
 

Project Type Groundwater banking and conjunctive 
use 

Project Sponsor IRWMP Participants 
Location IRWMP Region  
Estimated Conveyance Capacity Involves all surface water imported  
Project Descriptor Groundwater Banking of water for areas 

outside of the IRWMP 
 
Estimated Cost (2006 dollars) Not determined  

 
2.0 Project Description  
 
Groundwater banking in the Poso Creek area on behalf of outside Parties is currently being accomplished 
by Semitropic Water Storage District (Semitropic).  The original Semitropic program to bank 1,000,000 
acre-feet is fully subscribed and has banked nearly 1,000,000 acre-feet.  The banking partners deliver 
water to Semitropic through the California Aqueduct and the water is stored primarily through in-lieu 
means by Semitropic.  When a call occurs by the banking partner, Semitropic can return the water by 
either leaving entitlement water in the California Aqueduct or by actually pumping previously stored 
groundwater into the California Aqueduct.    Semitropic has an additional program under development 
that will store up to 650,000 acre-feet and return the water to the California Aqueduct from a planned well 
field.  The return would be by means of a 7 mile long, 120-inch diameter pipeline that has become 
operational in May of 2007.   
 
The long-standing cooperation between Regional Management Group members exists because of their 
shared groundwater supplies and common interests.  In 1995, Semitropic commenced implementation of 
a groundwater bank for one million acre-feet.  At the end of 2006, almost one million acre-feet was in 
groundwater storage.  The amount of storage available for water banking has since been increased to 1.65 
million acre-feet.  In this regard, it is noted that the storage capacity of the groundwater basin is 
substantially larger than the amount that has been earmarked for water banking. 
 
Banking programs similar to Semitropic are possible in the Region.  There is a need in the state for 
banking of wet year water and it appears that this need will increase in the future.  The Region is in an 
ideal location with three separate surface water supplies and a very large groundwater basin that is 
accessible.  In general, the groundwater is of good quality for return to the California Aqueduct. 
 
Banking of water for outside interests has several benefits, 1) It benefits the Region with higher water 
tables and less expensive water costs, 2) It increases the water delivered on the surface decreasing the use 
of energy to pump the groundwater, 3) It provides a source of income for the banking service which is 
reflected in lower water costs for the growers in the Region, 4) The increased storage of water increases 
the water reliability for the area, and 5) The program benefits the outside banking partners as they gain 
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storage at a significant less cost and with less environmental constraints then surface reservoirs. Banking 
partners can be suppliers of municipal water, irrigation water or environmental water.   There is less loss 
of water from the groundwater basin compared to a surface reservoir.  The program benefits the State as it 
is consistent with the CALFED Bay- Delta Program. 
 
Background 
 
3.0 Project Operation 
 
Project Operation in Wet Years 
 
The banking project would take water from outside banking partners during wet years and either replace 
pumping by in-lieu means or percolate the water directly to the underground.  Typically, a banking 
partner is credited with 90 percent of the water delivered considering losses at 10 percent.  This ten 
percent mostly remains in the basin and goes to make up accumulated overdraft.  Wet year operations are 
complicated by the short notice of water deliveries based on the timing of precipitation.  As conditions 
change the Region must be able to react to the changes to take advantage of the supply.  Experience has 
shown that even during normal or even less than normal years there can be water banked by some parties 
because of there own situation and supply.  Banking partners are from all over the State, therefore, a 
groundwater bank adds the advantage of a diversity in supply.   
 
Project Operation in Dry Years 
 
During dry years, when outside banking partners call for water it can be returned by entitlement and/or 
direct delivery into the California Aqueduct, or by various direct delivery and exchanges involving 
conveyance using the Friant-Kern Canal, the Cross Valley Canal, and the Kern River.  The new 
Semitropic 120-inch East-West Conveyance Pipeline can be used to deliver stored water back to the 
California Aqueduct.  Some of the other planned facilities will make it possible to deliver water to other 
locations.   
 
4.0 Goals and Objectives 
 
The goals and objectives of outside banking are to bring more water into the Region on a conjunctive use 
basis for banking.  When banked water is returned there is an increase in stored water of 10 percent of the 
banked water.  During the time the water is in storage the water levels in the Region are higher and 
pumping costs are less.  As water is cycled in and out by the banking partners there is an added residual of 
water.  The banking projects do require funds from the partners to build added facilities to import water.  
These facilities are used to the advantage of the Region to bring in non-banking water that becomes 
available during some times of most years.  All of these factors add to an increased reliability in water 
supply.  They also reduce the cost to the growers to help them maintain there economic place in the world 
market.   
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The banking of water for outside parties is consistent with the conjunctive use operations that are 
practiced and have potential for increase in the Poso Creek IRWMP. 
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6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
The water banking with outside parties can make use of many of the projects included in this Plan.   
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals.  It is recognized that this Project is not considered a higher priority than 
constructing the structural projects of the Poso Creek IRMWP Region; hence, it will be considered as a 
project to be integrated in with the structural measures in implementation proposals. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
Not determined for the planning document.  As future Third-party banking arrangements are being 
considered as an integrated solution to the Region’s needs. 
 
9.0 Schedule 
 
Third-party banking agreements will be considered as part of implementation proposals. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 24 Optimize the Region’s Pumping Lifts 

 
1.0 Summary 
 

Project Type Groundwater Management 
Project Sponsor IRWMP Participants 
Location Poso Creek IRWMP Region 
Estimated Conveyance Capacity N/A 
Project Descriptor Optimizing pumping within the Poso 

Creek IRWMP Region 
Estimated Cost (2006 dollars) Not provided 

 
2.0 Project Description  
 
Benefits to the area could be developed by choosing the location of pumping.  The vehicle to choose the 
pumping location requires an overall management agency to make decisions and to maintain equity 
between pumpers.  Transfer facilities must be in place to move water from area pumped to point of use.   
    
The location of pumping can create benefits from several different aspects.  These can be: 
 

1. Use of the most efficient wells and pumps 
2. Use of the lowest lift pumps to use less energy 
3. Pumping in areas of high groundwater to provide space for future spreading 
4. Control migration of poor quality water 
5. Potentially remove poor quality water 

  
This project could be developed with cooperation of the overlying Districts and the pumpers.  It would 
need to provide benefits to all and it is reasonable to determine that it will.  This is similar to pumping 
operations developed for two large irrigation districts in Arizona after CAP water became available.  The 
wells were operated by the district to the benefit of all producers.   
  
The benefits of this program are lower costs, minimal capital outlay, and less energy consumed and create 
opportunities to store more wet-year water.   
 
Background 
 
3.0 Project Operation 
 
Project Operation in Wet Years 
 
Deliver surface water to in-lieu areas with a priority to shut off wells with greatest lifts.  
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Project Operation in Dry Years 
 
Pump with high efficient and low lift wells from areas within the Poso Creek IRWMP Region with low 
pumping lifts to water service areas with higher pumping lifts.  Base the decision on which well to use on 
pumping lifts plus the energy to convey the water and not solely on district boundaries. 
 
4.0 Goals and Objectives 
 
The goal of this project is to optimize the pumping lifts within the Poso Creek IRWMP Region. 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
Helps control water supply costs. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
This project will be practiced indirectly by implementing many of the projects listed in the Poso Creek 
IRWMP.  It is challenging to control the priority of each district’s pumping without an umbrella agency 
in charge of all wells production, which is not likely to happen soon. 
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 2 Projects.  
Therefore, it is considered a Tier 2 Project that will be recommended for inclusion in implementation 
proposals beyond the Tier 1 timeframe of 3 years. 
 
8.0 Cost Estimate 
 
Not estimated at this time. 
 
9.0 Schedule 
 
This project is in the conceptual planning phase at this time and it is estimated to take longer than three 
years before it would be a priority to the Region. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 25 Enhance Groundwater Monitoring and/or Modeling 

 
1.0 Summary  
 

Project Type Groundwater Management 
Project Sponsor IRWMP Participants 
Location Poso Creek IRWMP Region 
Estimated Conveyance Capacity 
Project Descriptor Improvements to enhance groundwater 

monitoring to help manage groundwater 
resources 

Estimated Cost (2006 dollars) $37,600 - $51,900, Phase I 
 
2.0 Project Description 
This project would enhance groundwater modeling by reducing uncertainty in estimates of crop 
evapotranspiration (ET) that substantially influence groundwater modeling results and by quantifying the 
spatial distribution of ET across the IRWMP Region to increase the spatial sensitivity of water balance 
and groundwater modeling efforts.   
 
Background 
 
Exiting groundwater monitoring and modeling efforts started prior to 1995, when Semitropic began 
implementation of the Semitropic Groundwater Banking Program. The Program is a long-term water 
storage program designed to enhance groundwater conditions, increase operational reliability and 
flexibility, and optimize the distribution and use of available water resources between Semitropic and 
potential banking partners.  A groundwater monitoring program was established in 1994 to develop 
information so that any adverse impacts of the water banking project could be mitigated. The monitoring 
program is overseen by a committee made up of Semitropic Water Storage District, adjoining districts, 
and banking participants. Kern County Water Agency and the California Department of Water Resources 
are interested parties and participate in committee activities. Monitoring has included water level 
measurements in monitoring wells and groundwater quality (including salinity and nitrate) evaluations. 
The monitoring program includes the following (Semitropic Biennial Groundwater Monitoring Report, 
1999): 

• Semi-annual water level measurements in numerous water supply and monitoring wells 
• Continuous water level measurements in selected monitoring wells and monthly water 

level measurement in other wells 
• Annual water quality sampling of selected actively used water supply wells, and more 

frequent sampling of some monitoring wells 
• Preparation of semi-annual (spring and fall) water-level elevation maps with the direction 

of groundwater flow indicated on the maps 
• Preparation of water-level hydrographs for many wells 
• Preparation of a water-level change map for Spring 1995-Spring 1999 for use in 

evaluating the 1995-98 water banking activities 
• Preparation of a biennial groundwater monitoring report by third-party consultant 
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Semitropic’s groundwater monitoring committee is comprised of representatives from Semitropic and the 
following (*adjacent districts who share the groundwater basin): 
 

• Alameda County Water District  
• Buena Vista Water Storage District*  
• California Department of Water Resources  
• Kern County Water Agency  
• Lost Hills Water District*  
• Metropolitan Water District of Southern California  
• Newhall Land & Farming Company  
• North Kern Water Storage District*  
• Rosedale-Rio Bravo Water Storage District*  
• Santa Clara Valley Water District  
• Shafter-Wasco Irrigation District*  
• Southern San Joaquin Municipal Utility District*  
• Vidler Water Company  
• Zone 7 Water Agency  

 
In addition to the Semitropic Monitoring Committee activities, Kern County Water Agency helps to 
maintain a groundwater level database.  Each member district of the Poso Creek IRWMP has an adopted 
groundwater management plan which describes their individual monitoring efforts.  Semitropic and North 
Kern have cooperatively expanded a regional MODFLOW model, initially developed by North Kern, to 
benefit both of their areas.   
 
3.0 Project Operation 
 
This Project would be implemented using a phased approach, designed to cost-effectively enhance 
existing groundwater modeling efforts.  In the first phase, an improved method of estimating consumptive 
use using remote sensing would be applied to validate the currently used method for a normal year.  
Annual ET estimates would be compared to current estimates to identify potential biases in the current 
estimation methods.  Pending review of the results and assessment of the impact of differences in 
computed ET on groundwater modeling, additionally annual ET estimates would be developed for wet 
and dry years (Phase II).  Ultimately, if found to greatly enhance groundwater modeling efforts, the 
improved ET estimation procedures could be implemented each year (Phase III).   
 
Background on ET Method 
 
The remainder of this section provides additional background information on the proposed approach to 
improve ET estimates. 
 
Impact of Flow Path Uncertainties in Water Balances:  The groundwater model for the Poso Creek 
IRWMP area relies upon a surface layer (i.e., vadose zone) water balance to estimate groundwater 
recharge.  In simplified terms, applied water, groundwater pumping, and precipitation compose the 
inflows to the surface layer while total consumptive use (crop ET), soil surface evaporation, surface 
runoff, and deep percolation (recharge) compose the outflows from the surface layer.  The balance of 
estimated inflows with outflows results in a change in soil moisture storage, which is typically assumed to 
be zero over the course of an entire year.  Thus, it is possible to estimate deep percolation (or recharge) 
based on the water balance: 
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Deep Percolation    =  Applied Irrigation Water + Precipitation  
 – Crop ET – Soil Evaporation – Change in Storage – Surface Runoff 
 
Uncertainties in the individual components of the water balance contribute to the overall uncertainty in 
the “closure” term, in this case deep percolation.  To illustrate the impact of uncertainty in individual 
water balance components on the closure term, consider a hypothetical example of a simple district-scale 
annual water balance for irrigated lands.  Water balance components and corresponding uncertainties 
have been estimated to examine potential uncertainties in estimated deep percolation (Table 1). 
 
Table 1.  Hypothetical Irrigated Lands Water Balance to Estimate Deep Percolation. 
    Confidence Interval 
Component Category

Annual Flow 
Volume (ac-ft) % ac-ft, ± 

Applied Water (AW) Inflow 1,100,000 5 55,000 
Precipitation (P) Inflow 200,000 15 30,000 
Crop Evapotranspiration 
(ET) Outflow 1,000,000 15 150,000 
Surface Runoff (SR) Outflow 0 NA NA 
Deep Percolation (DP) Closure 300,000 54 162,558 

 
Uncertainties resulting from the combination of water balance components are estimated based on the 
assumption that errors are independent and random.  For each component, the total uncertainty, in acre-
feet) is estimated based on an estimate of the percent uncertainty (e.g., the 95th percentile confidence 
interval).  The uncertainty for each component is calculated as the uncertainty as a percentage multiplied 
by the estimated value.  For example, based on estimated uncertainty in applied water of 5% and an 
estimated total value of 1.1 million acre-feet, the total uncertainty is 55 thousand acre-feet (55 kaf = 1.1 
maf x 5%).   
 
For the closure term, the total uncertainty in acre-feet is estimated as the root mean square of the 
uncertainties in the individual water balance components.  For Table 1, the total uncertainty in the deep 
percolation estimate is estimated as follows: 
 

2222 SRETPAWDP δδδδδ +++=    [1] 
 
where δDP is the uncertainty in deep percolation, δAW is the uncertainty in applied water, δP is the 
uncertainty in precipitation, δET is the uncertainty in crop ET, and δSR is the uncertainty in surface 
runoff.  Note that because it has been estimated for the example that no surface runoff occurred, 
uncertainty in surface runoff does not influence the calculation. 
 
The 54 percent uncertainty in deep percolation presented in Table 1 is calculated from the total 
uncertainty of 162,558 ac-ft determined from Equation 1, divided by the estimated deep percolation 
(300,000 ac-ft).  These procedures are described in greater detail by Clemmens and Burt (Accuracy of 
Irrigation Efficiency Measurements, J. Irrig. and Drain. Eng., 125, 97.  1997). 
 
This example does not represent the Poso Creek IRWMP Region per se, but provides a reasonable 
evaluation of the potential impact on water balance uncertainties of refining crop ET estimates using the 
remotely sensed energy balance.  Based on the example, total consumptive use accounts for 
approximately 77 percent of the total applied water and precipitation (1 out of 1.3 million acre-feet).  
Relatively small uncertainties in these components (i.e., 5 % for surface inflows and 15% for consumptive 
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use) result in large uncertainty in the closure term, deep percolation.  In fact, the resulting uncertainty in 
the closure term (+/- approximately 160 thousand acre-feet) is more than half of the quantity to be 
estimated (300 thousand acre-feet deep percolation).   
 
In order to estimate the impact of improved estimates of consumptive use on the closure term from the 
example water balance, consider the impact of reducing the annual uncertainty in crop ET to 5%.  The 
resulting estimate of deep percolation from irrigated lands and adjusted uncertainty is shown in Table 2.   
 
Table 2.  Hypothetical Irrigated Lands Water Balance to Estimate Deep Percolation, Following 
Refinement of Crop ET Estimates. 
    Confidence Interval 
Component Category

Annual Flow 
Volume (ac-ft) % ac-ft, ± 

Applied Water Inflow 1,100,000 5 55,000 
Precipitation Inflow 200,000 15 30,000 
Crop Evapotranspiration Outflow 1,000,000 5 50,000 
Surface Runoff Outflow 0 NA NA 
Deep Percolation Closure 300,000 27 80,156 

 
For the example, it is assumed that the refined crop ET (Table 2) was found to have the same value as the 
crop ET using the Kc x ETo approach or other traditional means.  In practice, it is possible that 
differences in the estimated ET would be found due to biases in the traditional estimation method. 
 
By comparison of uncertainties in deep percolation prior to and following refinement of ET estimates, 
refined crop ET estimates resulted in a reduction in the uncertainty in deep percolation 80,000 acre-feet, 
or 50% for the example.  This example illustrates the substantial impact uncertainties in primary water 
balance components (e.g., inflows and consumptive use) can have on lesser, but important, water balance 
closure terms.   
 
Uncertainty in Current ET Estimation Methods:  The standard method of estimating consumptive use in 
California is based on the Kc x ETo approach, whereby a crop- and time-specific crop coefficient (Kc) is 
multiplied by the consumptive use of a well-watered reference crop such as grass (ETo).  For the Poso 
Creek IWRMP water balance, ET estimates have been developed based on estimates of crop ET provided 
by the Irrigation Training and Research Center (ITRC) for water balance purposes.  Monthly ET estimates 
are provided for unique combinations of ETo zone, irrigation method, crop, and year type.  Year types are 
wet years, dry years, and normal years.   
 
Uncertainties resulting from the Kc x ETo approach vary for different time (e.g., daily, monthly, seasonal, 
annual) and space (e.g., field, section, district, basin, state) scales but are generally considered to be 
greater than 10%.  Burt suggested uncertainties of 15 – 30% for the example water balance presented in 
his paper “Irrigation Water Balance Fundamentals,” presented at the USCID Conference on 
Benchmarking Irrigation System Performance Using Water Measurement and Water Balances held in San 
Luis Obispo during March 1999.  Clearly, the large uncertainties that result from the Kc x ETo approach 
have the potential to result in large uncertainties in water balance closure terms such as groundwater 
recharge. 
 
Remotely Sensed Energy Balance:  A relatively new method (developed over the last 20 years) is being 
used throughout the west to improve ET estimates for water resources management through the use of 
multispectral satellite imagery to solve the surface energy balance.  The Surface Energy Balance 
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Algorithm for Land (SEBAL®) is the oldest and most validated method of developing remotely-sensed 
estimates of ET.  A conceptual diagram of the surface energy balance is provided in Figure 1.   
 

 
Figure 1.  Surface Energy Balance to Estimate Evapotranspiration. 

 
As depicted in Figure 1, SEBAL balances the net incoming radiant energy from the Sun (Rn) with the 
combined energy flux to the soil (G) and to the air (H) to find the energy used to vaporize water (ET).  
SEBAL computes ET for each pixel in a satellite image by applying radiative, aerodynamic and energy 
balance physics in 25 computational steps.  Knowledge of land use and crop types is not needed, since all 
information, with exception of ground-based weather data, is obtained from the satellite image.  SEBAL 
inherently accounts for the effects of salinity, deficit irrigation, disease, poor plant stands, and other 
factors that represent real-world conditions.  These influences are nearly impossible to factor into 
standard ET estimation methods without detailed information describing individual fields.  Byproducts of 
the SEBAL analysis include biomass production, reference ET (ETo) and Potential ET (ETp).  SEBAL 
offers three distinct advantages compared to the generally accepted "Kc x ET0" method for computing ET:  
 

 SEBAL computes actual evapotranspiration (ETa), inherently accounting for the effects of 
salinity, deficit irrigation, disease, poor plant stands, etc., on the actual ET flux. These influences 
are nearly impossible to factor into the standard Kc x ETo computation.  

 The acreage of water-using land is observed directly from the satellite image, so accurate land use 
is implicit to the process. These features overcome the typical difficulty of assembling accurate 
records of irrigated areas and cropping patterns, especially for historical analyses.  

 SEBAL does not need crop type to solve the energy balance, so records of cropping patterns are 
not needed.  

 
The resulting digital ETa and biomass production image data can be imported into GIS for spatial analysis 
and combined with land use and other data.  High spatial resolution (30m) enables analysis within 
irrigated fields, for example to assess water use uniformity. 
 
The SEBAL model has been validated in the United Sates in California, Idaho, New Mexico, and 
Oklahoma as well as worldwide.  ET estimates for a single satellite overpass (one set of image data) agree 
within 20% of intensive ground-based measurements (e.g., lysimeters, surface renewal techniques, etc.) 
while seasonal and annual estimates of ET across a series of images agree within 5% of ground-based 
estimates.  A detailed review of SEBAL validation studies is provided by Bastiaanssen et al. (SEBAL 
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Model with Remotely Sensed Data to Improve Water Resources Management Under Actual Field 
Conditions, J. Irrig. and Drain. Eng., 131, 85.  2005). 
 
Remote sensing of ET in California has been recommended by the CalFed Bay-Delta Authority’s 
Independent Panel (of scientists) on Appropriate Measurement of Agricultural Water Use.  According to 
the panel, “Current approaches to measuring crop water consumption rely on indirect methods applied 
infrequently, a practice that means [the State’s] estimates of crop consumption—a significant portion of 
California’s total water use—are not validated and could include significant error. The Panel’s 
recommended approach—using satellite-generated remote sensing to measure crop consumption—is 
expected to yield significantly better estimates than current practices.”  It is expected the improved 
estimates would increase confidence in annual calculations of ET and would reduce biases, if any, 
existing in current estimates.  
 
4.0 Goals and Objectives 
 
The goal of this project is to enhance groundwater modeling by improving the estimation of consumptive 
use for agricultural, natural, and urban areas within the Poso Creek IRWMP Region, resulting in an 
improved surface layer water balance used to estimate groundwater recharge.  Specific goals of this 
project are to (1) identify and correct biases in current consumptive use estimates; (2) reduce uncertainties 
in groundwater recharge estimates; and (3) increase understanding of the spatial variability in 
groundwater recharge as influenced by varying crop ET at field, section, and district scales. 
 
It is anticipated that improved consumptive use estimates will enhance groundwater modeling activities, 
supporting the achievement of groundwater level and water quality goals. 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
Improved understanding of the consumptive use of water across agricultural, natural, and urban 
landscapes within the Poso Creek IRWMP Region underlies all seven of the planning objectives 
identified by improving the fundamental water balances used to quantify how, when, where, and how 
much water enters and leaves the various components of the hydrologic system.   
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
This Project indirectly supports the range of other projects by providing greater confidence in existing 
analyses used to guide water management decisions.   
 
7.0 Project Screening Priority within the IRWM Plan  
 
This Project meets the Regional Management Group’s pre-screening criteria for acceptable Projects by 
enhancing groundwater management and the ongoing water management measures practiced within the 
Region. The project can be implemented in the near-term since it is in support of a high priority strategy, 
groundwater management.  Otherwise, it is recognized that it is a non-structural measure and may not be 
one of the highest priorities for this Region.  Thus, it is considered a Tier 1 Project that will be 
recommended for integration in near-term implementation proposals. 
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8.0 Cost Estimate 
 
Development of remotely-sensed ET estimates using SEBAL requires purchase of satellite imagery, 
processing of the imagery and application of the SEBAL model, and integration of the results into 
groundwater modeling activities.  The estimated cost of satellite imagery purchase and application of 
SEBAL is summarized in Table 6.  These estimates were provided by SEBAL North America, a remote 
sensing company in Davis, California (www.sebal.us). 
 
Two options are listed in Table 6.  In the first option, images would be processed to provide ET estimates 
for the growing season only (approx. April – October).  In the second option, images would be processed 
for the entire year (January – December).  In both cases, some preliminary evaluation is needed to 
identify available satellite image data as cloudy weather during winter and early spring could interfere 
with this method of estimating ET. 
 
Table 6.  Estimated Cost of Seasonal and Annual ET Estimates from SEBAL. 

Option Description 
Satellite 
Platform 

Number of 
Image Dates 

Image 
Cost 

Processing 
Cost 

Total 
Cost 

1 

Daily, monthly, and seasonal 
consumptive use and biomass 
production at 0.25-acre scale for 
Poso IRWMP Region 

Landsat 5 
TM 8 $3,400 $34,200 $37,600 

2 

Daily, monthly, and annual 
consumptive use and biomass 
production at 0.25-acre scale for 
Poso IRWMP Region 

Landsat 5 
TM 12 $5,100 $46,800 $51,900 

 
9.0 Schedule 
This project could be initiated at any time and would consist of the following key tasks: 
 

• Phase I  (approximately 6 months total – total cost $37,600 to $51,900 for one season or full year 
depending on the number of images selected)  

o Select period of analysis and obtain required data (satellite imagery and ground-based 
weather observations), 1 month required. 

o Apply SEBAL to develop monthly and seasonal estimates of ET at the pixel (0.25 acre) 
scale for the Poso IRWMP Region, typical year, 2 months required. 

o Evaluate results and compare to existing ET estimates for agricultural, urban, and natural 
environments, 3 months required. 

 Identify biases in existing ET estimation methods and apply corrections 
 Evaluate impact on planning and water management activities 

• Phase II, if chosen (total cost $75,200 to $103,800 for two additional full seasons or years 
depending on the number of images selected) 

o Select periods of analysis and obtain required data (satellite imagery and ground-based 
weather observations), 1 month. 

o Apply SEBAL to develop monthly and seasonal estimates of ET at the pixel (0.25 acre) 
scale for the Poso IRWMP Region, wet and dry years, 3 months required. 

o Evaluate results and compare to existing ET estimates for agricultural, urban, and natural 
environments, 3 months required. 

 Identify biases in existing ET estimation methods and apply corrections 
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 Evaluate impact on planning and water management activities 
• Phase III, if chosen (total cost $37,600 to $51,900 per season or full year depending on the 

number of images selected) 
o Obtain required data (satellite imagery and ground-based weather observations) on a 

monthly basis, ongoing. 
o Apply SEBAL to develop monthly estimates of ET at the pixel (0.25 acre) scale for the 

Poso IRWMP Region each year, ongoing. 
o Integrate results into water balances and groundwater modeling to guide water 

management decisions, ongoing. 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 27 Environmental Water Management in Support of Wildlife 

Settlements Outside of IRWMP Region 
 
1.0 Summary 
 

Project Type Water Management  
Project Sponsor Delano-Earlimart Irrigation District 
 Shafter-Wasco Irrigation District 
 Friant Water Users Authority 
Location  
Estimated Conveyance Capacity  
Project Descriptor  
Estimated Cost (2006 dollars)  

 
2.0 Project Description  
 
This proposed project relates to the environmental water management measures that will need to be 
implemented in support of the Friant Water Authority’s report describing the San Joaquin River (SJR) 
Restoration Settlement Potential Programs and Projects: The report was titled the SJR Restoration 
Program, Water Management Goal, Recirculation, Recapture of Restoration Flows And Mitigation of 
Water Supply Reductions. Potential Programs and Projects.   
 
Background 
The following statements are from the Friant report mentioned in the above Project Description.   

On September 13, 2006, the Parties to Natural Resources Defense Council, et al., v. Rodgers, et 
al., No. CIV-S-88-1658-LKK/GGH executed a Stipulation of Settlement that resolved 18 years of 
litigation regarding releases of water from Friant Dam on the SJR for the purpose of restoring the 
River below the Dam and a salmon fishery therein.  The Settlement calls for enactment of Federal 
legislation to authorize the Department of Interior to undertake certain provisions of the 
Settlement. 

 
The Settlement includes two principal and equal goals.  The Restoration Goal includes a number 
of physical improvements within and along the River channel, water releases based upon 
hydrographs that vary by water year type, and reintroduction.  The Water Management Goal 
includes provisions for development of a plan for recirculation, recapture or reuse water released 
for restoration purposes and implementation of a Recovered Water Account to make water 
available at a significantly reduced price to Friant Contractors that have provided water to meet 
Restoration Flows.  One purpose of the Recovered Water Account is to foster expanded 
groundwater recharge and banking programs during wet hydrologic conditions that will have the 
effect of offsetting losses resulting from Restoration Flows. 

 
Following the Settlement date and during the development of the Poso Creek IRWMP, Senator 
Feinstein asked the Friant Water Users Authority to provide her a list of the types of projects the 
Authority and its member intend to implement to take advantage of the provisions of the Water 
Management Goal.  This report is a preliminary attempt to identify a range of projects that could 
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facilitate recirculation, recapture and reuse of Restoration Flows and a list of potential projects 
Authority member Districts intend to undertake to take advantage of the Recovered Water 
Account or to otherwise mitigate the impacts of Restoration Flow releases. 
 
Similar to operations study completed for this IRWMP that was used to estimate the amount of 
water supply that could be gained by implementing projects, the following was mentioned in the 
Friant report.  It is very important to note that the quantities of water that can be developed by the 
individual projects identified in this preliminary report cannot simply be added to determine the 
total quantity of offset water.  The quantities are maximums and the aggregate quantity of water 
that will be developed by implementation of some or all of these projects will be limited by 
available water from the rivers, capacity in conveyance facilities and appropriate pro-ration of 
such supplies and capacities.  More detailed operations studies will be required to determine a 
total supply that can be generated to offset water delivery reductions resulting from 
implementation of the Restoration Flows. 
 
Limited SJR Restoration Program fishery flows are to start in 2009 and sustained full fishery 
flows are envisioned to begin in 2013.  Water users plan to use this time wisely to work 
expeditiously with the Secretary of the Interior in developing and implementing the water 
management program called for in the Settlement.  The Settling Parties agree this is necessary to 
reduce or fully avoid water supply impacts that might otherwise occur. 
 
Fully implementing the Water Management Goal of the Settlement is essential to maintain the 
vibrant economy and healthy communities supported by Friant water supplies. 

 
3.0 Project Operation 
 
Project Operation in Wet Years 
As mentioned in the Background, one purpose of the Recovered Water Account is to foster expanded 
groundwater recharge and banking programs during wet hydrologic conditions that will have the effect of 
offsetting losses resulting from Restoration Flows. 
 
Project Operation in Dry Years 
Groundwater banked during wet hydrologic conditions will help offset water released for river 
restoration. 
 
4.0 Goals and Objectives 
 
The Water Management Goal includes provisions for development of a plan for recirculation, recapture or 
reuse water released for restoration purposes and implementation of a Recovered Water Account. 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The project is consistent with the IRMWMP objectives to maintain or enhance water supply reliability 
and environmental resources within and outside of the Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Conveyance facilities designed to deliver Recovered Water Account water can double for conveying 
water to and from participating districts. 
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7.0 Project Screening Priority within the IRWM Plan  
 
This project meets the Regional Management Group’s pre-screening criteria for Tier 1 Projects.  
Therefore, it is considered a Tier 1 Project that will be recommended for inclusion in near-term 
implementation proposals. 
 
8.0 Cost Estimate 
 
The cost of this project is uncertain; this project is in response to the loss of historical supplies from 
outside this Region. 
 
9.0 Schedule 
 
Dependent on SJR Restoration Program 
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Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 28 - Pipeline Connecting Friant-Kern Canal in Support of Flood 

Storage Reservoir in Poso Creek Drainage 
 
1.0 Summary 
 

Project Type Conjunctive Management 
Project Sponsor IRWMP Participants 
 Kern County Water Agency 
Location Poso Creek drainage area east of Hwy 

65 
Estimated Conveyance Capacity To be determined 
Project Descriptor Water supply reliability 
Estimated Cost (2006 dollars) To be determined 

 
2.0 Project Description  
 
The proposed project is to connect the Friant-Kern Canal to the proposed 50,000 acre-foot flood storage 
reservoir in the Poso Creek drainage area east of State Hwy 65.  The exact size and location of the 
interconnection facility has yet to be determined, and may include a direct connection to the Friant-Kern 
Canal or a combination of interconnections of existing conveyance facilities in North Kern Water Storage 
District (North Kern), Cawelo Water District (Cawelo) and other IRWMP districts.  The east side of the 
connection may include a penstock pipeline for power generation from the Poso Creek flood storage 
reservoir and a pump station for possible storage of Friant, Kern River or SWP water in the Poso Creek 
reservoir.   
 
Background 
 
3.0 Project Operation 
 
Project Operation in Wet Years 
 
Depending on the year type, the project may allow flood water from Millerton to be temporarily stored in 
the Poso Creek Flood control facility and delivered during a time of higher demand.  The interconnection 
pipeline can be used for power generation and regulated deliveries when water is in storage from natural 
flows into the Poso Creek reservoir.  Cawelo, North Kern and Semitropic Water Storage District 
(Semitropic) along with a handful of landowners have rights to the natural flow from Poso Creek.  There 
may be opportunities for Kern River and SWP water to be stored into the Poso Creek facility for 
regulation also. 
 
Project Operation in Dry Years 
 

1. Store water if available from Millerton due to early run-off to be delivered later in the year. 
2. Store Kern River flows if available for delivery later in the season. 
3. Store Article 21 SWP water if available for delivery later in the season. 
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4.0 Goals and Objectives 
 
The interconnection pipeline will help the Poso Creek IRWMP participants to temporarily store and 
reregulate supplies available to the participants to better use available water supplies.  Power may be 
generated if a hydro electric generator is included in the project. 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
The Project may in the future provide an important element in implementation of the IRWM Plan and in 
meeting the Plan’s central objective of enhancing local and regional water supply reliability.  It may also 
help in addressing the Plan’s objectives of managing groundwater and surface water resources within the 
Region. 
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
Possible interconnections with Cawelo, North Kern, Poso Creek, in order to capture all water supplies 
available to the Poso Creek participants.  This Project would expanded regional conveyance facilities 
which serves to better manage the Region’s water resources. 
 
7.0 Priority within the IRWM Plan Region and within the Proposal 
 
This Project does not meet the Regional Management Group’s pre-screening criteria for Tier 1 or Tier 2 
Projects because it will not be ready for implementation within 6 years.  Therefore, it is considered a 
Deferred Project that will not be recommended for inclusion in implementation proposals ahead of Tier 1 
and Tier 2 projects (see description in Section 9.0 below). 
 
 
8.0 Cost Estimate 
 
Projected range of $25 to $100 million; to be determined in future pre-feasibility study.  
 
9.0 Schedule 
 
The priority for this project is ‘Deferred’, which is less than the screening priority for Tier 1 and Tier 2 
projects, therefore a construction schedule will not be proposed.  The estimated schedule for the Poso 
Creek Flood Storage facility is at least 10 years out. 
 

Pipeline Connecting Friant-Kern Canal in Support of Flood 
Storage Reservoir in Poso Creek Drainage 

2



 

Project and Operation Detail 
Poso Creek IRWMP Management Group 

 
No. 29 Assist Economically-Disadvantaged Communities –        

Enhance Water Supply and Treatment Facilities 
 
1.0 Summary 
 

Project Type Water Supply 
Project Sponsor Poso Creek IRWMP Regional 

Management Group  
Location The cities of Delano, McFarland, 

Shafter, and Wasco, along with 
unincorporated communities of 
Earlimart, Lost Hills, and Richgrove, are 
located within the Region, 

  
 
2.0 Project Description  
 
The Regional Management Group is aware that several of the economically-disadvantaged communities 
within the Region have drinking water supply and quality issues.  The RMG is also aware, as more 
particularly described below, that one of the communities unsuccessfully pursued grant funding on its 
own.  While these communities are stakeholders in the Poso Creek IRWMP, this project is a method for 
the participation and inclusion of these communities in the IRWM planning process for the purpose of 
assisting them in their pursuit of funding assistance.   
 
The RMG also recognized that funding opportunities for the communities’ drinking water supply and 
quality projects may exist through programs administered by other departments, such as the California 
Department of Public Health (CDPH).  Contact was made with the CDPH to understand the criteria for 
eligibility of various funding programs, such as, IRWM programs under Proposition 50 and Proposition 
84.  The CDPH administers several grant programs and a consolidated loan program called the State’s 
Revolving Fund (SRF).   
 
For communities to be eligible for most of the funding, they must have at least one water quality 
contaminant in their supply that causes them not to meet Title 22 Drinking Water Standards, however, for 
some of the funding programs, the communities do not need to be part of an IRWM Plan to participate, 
which is the case for the CDPH SRF loan program.  As for determining the severity of the water quality 
issue, the State uses a system for ranking the communities’ drinking water supply and quality problems.  
The two main drinking water quality constituents of concern found in this Region are nitrates, which 
ranked “F” in the state-wide scale, and arsenic, which ranked a “G” (“A” was the highest ranking, or the 
worst drinking water supply or quality problem). 
 
When funding for Proposition 50 started several years ago, the City of Shafter proposed a project to 
prepare a new planning document that evaluated the water quality, supply and geography of the Shafter 
Regional Water System and prioritizes the development of water infrastructure for areas within City 
limits and unincorporated areas served by the City municipal water distribution system.  The study would 
evaluate groundwater quality beneath the City of Shafter, system operations, and best management 
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practices (BMPs).  Such a proposed project would study the water demand, water quality, and geology to 
determine water quality trends.  The work items would include obtaining and reviewing water quality data 
for existing wells, documenting trends in water quality, obtaining well logs to evaluate geology, modeling 
the water system, monitoring to evaluate pollutants, and reporting on new wells in the surrounding areas.  
The analyses of water quality trends would include coordination with local water and irrigation districts. 
 
Other communities have either completed projects or proposed projects similar to the City of Shafter.   
The following information is based on a phone contact and discussion with Ken Johnson, engineer with 
the Department of Public Health (559).447-3136.  Ken provided information on drinking water quality 
issues of the economically-disadvantaged communities in the Region.  Ken described that each 
community has its own unique set of issues; however, most of their drinking water quality issues are 
related to nitrate or arsenic in groundwater affecting wells for these communities.  Ken indicated some 
communities have recently participated in their consolidated funding program of Proposition 50, 
Proposition 84 and the State Revolving Fund program (SRF), which provides a combination of state and 
federal funded zero-interest loans.  The SRF program is a separate funding opportunity from the IRWM 
program. 
 
Ken provided the following information concerning drinking water quality concerns for the following 
communities: 
 
 City of Delano has arsenic issues with at least one well, has tried constructing new wells and also 
has followed up with treatment. 
 
 City of McFarland has treated for nitrate and is building treatment for arsenic.  They are not 
utilizing much of their treatment capacity for nitrate since they constructed a new well. 
 
 Richgrove has several operational and maintenance related issues and has two wells that are 
approaching MCL violations for arsenic and nitrate. 
 
 Lost Hills has recently added coagulation/filtration treatment for arsenic. 
 
3.0 Facility Operation 
 
Facilities would be operated by the disadvantaged communities. 
 
4.0 Goals and Objectives 
 
The goal of this Project is to identify the needs of the economically-disadvantaged communities within 
the Region and to include the communities in this IRWMP in order for them to be eligible for assistance. 
 
5.0 Project’s Consistency with IRWMP Objectives and Strategies 
 
This project was not ranked as one of the highest priority projects that need to be implemented for the 
IRWMP to meet its objectives of managing groundwater and surface water within the Region.  This 
project will provide a secondary benefit to the Region if implemented, since any improvements to 
individual community drinking water systems may also provide improved water supply and/or water 
quality to the Region.  Treatment of groundwater supply for drinking water purposes is a direct benefit to 
the users of the system.  However, it may not directly affect the highest priority objective and strategy, 
which is to gain back water supply reliability. 
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The following findings and observations with regard to the RMA were developed in this Report: (1) 
groundwater levels have been relatively “stable” over the last 25 years; (2) the demand for water is 
projected to remain about the same as in the past; and (3) less surface water is projected to be available to 
the Region in the future, with a commensurate increase in the reliance on pumped groundwater.  
Accordingly, groundwater levels will decline, with a corresponding increase in the use of power and 
energy resources, creating both an environmental and economic burden.  With a common groundwater 
basin shared by all uses within the Region, any decline in water levels will be felt by all uses, i.e., there 
will be an adverse economic effect on both irrigated agriculture and the already economically-
disadvantaged communities that rely on groundwater in whole or in part.  By the same token, anything 
that is done to mitigate declines in water levels, such as projects identified in this Plan, will benefit all 
uses.  It is noteworthy that not only do these communities rely on the common groundwater resource, but 
they rely on the viability of irrigated agriculture.    
 
6.0 Relationship with Other Projects in the Poso Creek IRWMP Region 
 
This Project relates to the rest of the proposed projects in the Region, since each of the communities’ 
water supply is from the groundwater basin shared by the members of the Regional Management Group.  
Several of the communities have water supply agreements with the RMG member agencies.  
 
7.0 Project Screening Priority within the IRWM Plan  
 
This project does not meet the Regional Management Group’s pre-screening criteria for Tier 1 projects of 
highest priority.  However, it is considered a Tier 2 project that will be recommended for inclusion in 
implementation proposals that fit the scope of work the communities are proposing.  As the planning 
efforts move beyond Proposition 50 and into Proposition 84, the RMG plans to continue to work with the 
communities within their Region as stakeholders.  The RMG will participate in the Proposition 84 
Funding Area.  The RMG may also participate in a larger area planning activity through the possible 
joining of a Joint Powers Authority for the Tulare Lake Hydrologic Region.  These larger planning efforts 
will include coordinating funding sources that are available for the economically-disadvantaged 
communities throughout several counties. 
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MINUTES FOR POSO CREEK IRWMP MANAGEMENT GROUP MEETING 
MARCH 21, 2006 

 
 

A noticed public meeting was held this afternoon for the Poso Creek Integrated Regional 
Water Management Plan (IRWMP) at the Semitropic Water Storage District (SWSD) 
offices in Wasco.  The agenda, together with handouts for the meeting, are attached to 
these minutes.  General managers representing seven of the eight Regional Management 
Group members participated, including Dana Munn, Jerry Ezell, Paul Oshel (designee for 
Will Boschman), Steve Dalke, Brian Hockett, and David Ansolabehere.  Also 
participating were Craig Wallace of SWSD, John Jones with Developing Water 
Resources, Inc., and representatives for Bookman Edmonston (Ron Eid, Naser Bateni, 
and Harold Morgan).  A meeting attendance list is attached.  No members of the public or 
representatives of potential stakeholders for the IRWMP were in attendance.  
 

• The first item of business was the discussion of the draft minutes from the 
February 7, 2006 IRWMP meeting. With no changes proposed, the draft 
minutes were accepted by the Group.   

• The next item of discussion was a reference to the recently transmitted 
correspondence to DWR in response to a letter received from that agency 
dated January 3, 2006.  The DWR letter requested detailed responses 
regarding the Poso Creek IRWMP application scope, schedule, and any 
changes proposed by the Group since the application was initially 
submitted.  Paul Oshel made reference to the prepared response by SWSD 
following reviews by Group members. 

• The next item of business was an update on the potential participation in 
the Management Group by Southern San Joaquin Municipal Utility 
District.  No new information was available on this agency’s potential 
participation in the Poso Creek IRWMP. 

• Also under agenda item four was a discussion of the boundaries to be used 
to define the regional management area.  Dana Munn suggested that the 
SSJMUD service area be included within the management study area, 
even if that agency remained as a stakeholder and did not become a 
participant in the Regional Management Group.  The Group concurred 
that the management study area be enlarged to include the SSJMUD 
service area, which would extend coverage between SWSD and Rag 
Gulch Water District to the Kern County boundary line.  At this point in 
the discussion, Naser discussed how the state defines a regional area, 
including the justification for the selection of regional boundaries.  It was 
pointed out that the state specifically asked for a clear definition of the 
management area boundaries and how they were chosen.  B-E indicated 
that a good explanation needs to be developed, including such facts as all 
agencies are north of the Kern River; there is an opportunity for 
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interconnections of a diversity of supplies; there is a natural opportunity 
for conjunctive use of surface water and groundwater resources; 
infrastructure is shared and available for optimization between members; 
all members share a common groundwater basin and watershed; and 
institutional frameworks and ongoing activities are currently shared 
amongst members in management of the area’s water resources.  It was 
agreed that the regional area boundary map would be revised to include 
the SSJMUD area within the study boundaries. 

• The next item of business was a discussion of the revised stakeholder list 
in view of the inclusion of Delano-Earlimart Irrigation District into the 
Management Group study area and the question on when to issue 
invitations to potential stakeholders.  A revised list of potential 
stakeholders was distributed, which included the addition of Alpaugh 
Irrigation District, Deer Creek/Tule River Association, and Friant Water 
Authority as potential stakeholders.  It was agreed that it would be prudent 
to make invitations to potential stakeholders as soon as practicable. It was 
decided that a formal letter would be prepared and sent to each potential 
stakeholder, providing information respecting the Management Group and 
the Poso Creek IRWMP process and timeline, together with a copy of the 
public presentation.  Paul Oshel offered to prepare the initial draft of such 
a letter.   

• The advantages and disadvantages of preparing individual groundwater 
management plans, as opposed to a regional groundwater management 
plan, were discussed.  Some of the advantages of a regional plan include 
potential cost savings and a better presentation of the “big picture”, 
However, it was also pointed out that there was flexibility with individual 
plans to better address specific issues for a given area.  Jerry Ezell 
suggested that perhaps the Group needed both, with each having a 
different focus.  David Ansolabehere concurred and suggested an umbrella 
regional plan be prepared which would contain subsets of individual plans. 
It was noted that a regional plan would have to be adopted by each 
district’s board of directors.   

• Under agenda item number seven, B-E encouraged the members of the 
Group to identify and transmit to B-E any relevant studies or reports 
which managers believed would be beneficial and instructive to consider 
in developing the draft IRWM plan.  Jerry Ezell specifically identified the 
currently ongoing water quality study sponsored by Metropolitan Water 
District on potential impacts from exchanging Friant-Kern Canal 
deliveries with State Water Project deliveries.  With regard to descriptions 
of proposed water projects, as currently developed, Paul Oshel requested 
B-E transmit a copy of all drafts for file keeping.  B-E also reported to the 
group that Lisa Stultz from B-E’s Sacramento office, who supervises GIS 
Projects, made a recent visit to the offices of Kern County Water Agency 
in order to become familiar with existing mapping resources which may 

D
 
R
 
A
 
F 
 
T 
 

D 
 
R 
 
A



 - 3 -

be useful for this study.  Again, B-E encouraged Group members to 
identify and share any district-by-district mapping (hard copy and 
electronic) that may have some applicability to this study.   

At this point in the meeting, B-E provided a handout (attached) presenting 
an example of a step-by-step process for selecting and prioritizing water 
management strategies, i.e., it is only one way of selecting and prioritizing 
management strategies.  This handout was prepared for discussion only 
and is considered to be in draft form at this point in time.  B-E also 
reminded the group that there are four water management objectives 
which have to be considered, including water quality, water supply 
reliability, ecosystem restoration, and groundwater management.  Each of 
the water management strategies which are identified could be grouped 
according to short-, middle-, and long-term implementation.  This 
discussion tool is simply a way to begin development of a process to 
evaluate and establish priorities for projects which are proposed for 
implementation to meet the objectives of the IRWMP. In the end, the 
priority of projects reached by the Group could be based on a combination 
of judgment and a negotiated process.  Group members were encouraged 
to review the attached handout and provide a markup and comments at the 
next Management Group meeting in May.  While the procedure that will 
be used by DWR in awarding implementation grant funds is unkown, it is 
likely that the allocation of awarded funds will be left to the local 
agencies.  

• B-E distributed a draft of the table of contents for the IRWMP plan.  B-E 
cautioned the Group that changes were likely in the table of contents as 
the plan is developed.  John Jones expressed the opinion that the table of 
contents appeared overly extensive and would require a great deal of effort 
to complete.  Paul Oshel responded that a thorough effort was necessary as 
the report would form the basis for future grant applications.  Group 
members were encouraged to review the draft of the table of contents and 
provide comments at the next meeting. 

• The last item of business was focused on administrative items.  B-E 
reminded the Group that, to date, only one district had submitted an in-
kind services accounting form, and that similar submittals would be 
needed from each agency (from beginning of the project to date).  B-E 
agreed to prepare and distribute an in-kind services form accounting 
example to each agency.  Some discussion also centered on the posting of 
future meeting agendas for the Management Group.  It was noted that the 
meetings held by the participants were public meetings, but did not fall 
under the requirements of the Brown Act.  Nevertheless, it was agreed by 
the Group that posting of the agenda at SWSD’s offices would occur at 
least by Friday afternoon preceding the following Tuesday’s meeting.  The 
posting of the agenda on agency websites would also be explored.  Finally, 
in closing, the Group agreed that periodic monitoring of the progress of 
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the IRWMP for the upper Kings Basin Water Forum would be prudent in 
view of this group being the only other regional water management group 
in the southern San Joaquin Valley. 

• In view of the short time between the March meeting and the first week of 
April, the next regular meeting of the Poso Creek IRWMP would be held 
on May 2, 2006 at 2:00 p.m. in SWSD’s offices. 































































Minutes of the Poso Creek IRWM Plan Management Group Meeting 
Convened at 12 pm to 3 pm, June 5, 2007 

 
The regularly scheduled and noticed public meeting of the Poso Creek Regional 
Management Group (Management Group) for the Poso Creek Integrated Regional Water 
Management Plan (IRWMP) was held on June 5, 2007 at the Semitropic Water Storage 
District (SWSD) offices in Wasco. Representatives of five Regional Management Group 
members were present, which included Dale Brogan, Dana Munn, Paul Oshel (designee 
for Will Boschman), and Steve Dalke; also participating were Craig Wallace of 
Semitropic, Dick Rhone and Sam Schaefer representing GEI/Bookman-Edmonston, and 
Al Steele from DWR.   
 
Paul Oshel called the meeting to order and allowed for introductions.  The agenda and 
attendance sheet are attached to these Minutes. 

Agenda item 1, Minutes:  The draft Minutes for the May 1, 2007 regular meeting of the 
Management Group were accepted. 

Agenda item 2, Plan Formulation: Sam Schaefer provided an update on the Public 
Draft and scheduling the RMG review of draft chapters was discussed. 

a. Public Draft schedule – the RMG requested to schedule a working meeting to allow 
time for a focused review of the IRWMP prior to the Public Review.  June 21st was 
selected for the RMG review of the Plan 

b. Steve’s Concept Paper, Project Bundles, and Plan Implementation - A second version 
of the plan formulation concept paper was circulated prior to the monthly meeting.  A 
summary of chapters 4, 5, and 7 of the Draft IRWMP was also handed out to the RMG.  
These chapters are an analysis of the water supply accomplishments based on the 
historical and projected district operations within the Region.  The results of this 
discussion was acknowledgement by the RMG to maintain a broad “bundle” of projects 
for Plan Implementation and to include in the Plan non-structural projects focused on the 
Institutional Agreements and CEQA/NEPA analysis for the Regional operations and 
structural projects that provide a “first-phase” solution in meeting the Region’s priority 
needs.   

The intent of the RMG is to have an IRWMP adopted by August 1st that contains a broad 
proposed mix of non-structural and structural projects.  Presently, the IRWMP identifies 
benefits that will be realized by implementation of the IRWMP in the Region.  The RMG 
is in the process of evaluating which IRMWP components to suggest as part of the near-
term funding opportunities. A meeting was set for July 9th to continue forming a first 
phase of projects for implementation. 
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Agenda Item 3, Regional Management Group:    

a) The completion schedule for the IRWMP, 30-day public review, and adoption of 
IRWMP by Boards was discussed.  The start of the public review period was 
adjusted to accommodate the RMG’s request for a focused review of the IRWMP.  
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b) GEI/B-E handed out a copy of the Fourth Progress report that was submitted 
along with a reimbursement request to the DWR in May.   

c) The opportunity to join the Joint Powers Authority of the Southern San Joaquin 
Valley Water-Related Entities for the purpose of coordinating funding 
opportunities was discussed.  Sam Schaefer, who attended in place of Paul Oshel, 
reported on the coordinating and policy committee meeting held on May 18th.  
The RMG intends to submit a Proposition 50 proposal independent of the larger 
group.  

d) Regarding the Prop 50 grant application, the RMG discussed and suggested going 
forward with a “first-phase” of projects that will include institutional agreements 
and structural projects.   

Agenda item 5. Action Items  
1) RMG to review the draft IRWMP. 

2) GEI/B-E to prepare notice and release draft IRWMP for public review. 

3) RMG will meet and select projects to be included in near-term funding proposals. 

4) GEI/B-E to initiate and complete FAAST application for Step 1 proposal for 
Proposition 50 Round 2. 

5) RMG to hold a public hearing.  

6) Prepare resolution of adoption for districts 

The next meeting will be the Public Hearing scheduled for 2 pm, July 9th, 2007. 
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Poso Creek 
Integrated Regional Water Management Plan

Poso Creek IRWMP Regional Management Group
The Poso Creek Regional Management Group (Regional 
Management Group) comprises seven agricultural districts 
and one resource conservation district listed below.  

The Regional Management Group will formulate and 
ultimately adopt the Poso Creek Integrated Regional Water 
Management Plan (Poso Creek IRWMP).

Semitropic Water Storage District – Lead Agency

Cawelo Water District  

Delano-Earlimart Irrigation District

Kern-Tulare Water District 

North Kern Water Storage District 

Rag Gulch Water District

Shafter-Wasco Irrigation District

North West Kern Resource Conservation 
District 

•

•

•

•

•

•

•

•

These districts overlie the groundwater basin in the Tulare Lake 
Basin Hydrologic area located in the northerly portion of Kern 
County.  The Poso Creek IRWMP Region (Region) is a fertile 
agricultural area with a current annual gross value of agricultural 
commodities estimated at $2 billion.  The rich soils, climate, 
and irrigation water make it possible to grow predominately 
high-value, permanent crops. The largest value commodities 
– almonds, grapes, citrus, pistachios, and vegetables – are sold 
worldwide.  

The Poso Creek IRWMP emphasizes resolving the Region’s short-
term and long-term water supply challenges through an integrated 
water resource planning approach.  The Poso Creek IRWMP will 
include development of regional water management strategies 
to address the Region’s needs and the framework for prioritizing 
and implementing them. The focus of the Regional Management 
Group is to improve water supplies throughout the Region.

Note:  The boundary 
of the IRWMP Region 
encompasses all of the 
area within seven districts; 
however, to the extent that 
the NWKRCD boundary 
includes area outside of 
the seven districts, the 
NWKRCD boundary lines 
are not included.

Poso Creek IRWMP Region
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The Regional Management Group and stakeholders (listed on 
the last page of this brochure) share a common interest in 
managing the surface water and groundwater resources of 
the Region. They have operated segments of the groundwater 
basin conjunctively with available surface supplies for 
decades. The managed resources include water supplies 
from:

State Water Project via the California Aqueduct

Central Valley Project via the California Aqueduct

Central Valley Project via the Friant-Kern Canal

Kern River

Poso Creek 

Common groundwater basin

•

•

•

•

•

•

The Region is located at the crossroads of the California 
Aqueduct, Friant-Kern Canal, and the Kern River.  Thus, the 
potential for increased conjunctive use of surface water and 
groundwater supplies is a valuable asset to the Region.

Since California typically experiences either wet or dry years, 
the groundwater basin acts as a large regulating reservoir. 
The existing conjunctive use operation can be expanded 
by adding interconnections and promoting water supply 
exchanges between districts that allow for more flexibility in 
the Region’s water supply.  The Region’s assets of federal, 
state, and local water supplies, dewatered groundwater 
storage, and significant irrigation demand make it an ideal 
location to regulate surface supplies conjunctively to the 
benefit of the agricultural based economy of the Region and 
to California.

Poso Creek IRWMP Region’s Assets

Water Supply, Conveyance, and Groundwater Storage 

The Region has large conjunctive use operations and signifi cant 
groundwater storage capacity.

REDDING

SACRAMENTO

SAN FRANCISCO

FRESNO

BAKERSFIELD

LOS ANGELES

SAN DIEGO

Poso Creek IRWMP Region

State Water Project
Central Valley Project
Kern River
Poso Creek

Poso Creek 
IRWMP Region

Friant-Kern

Canal

Direct Recharge

Indirect Recharge

White River

The proximity of the Poso Creek IRWMP Region to the California Aqueduct, 
Fiant-Kern Canal, Kern River, Poso Creek and groundwater banking facilities, 
combined with large conveyance and absorptive capacity, provides an ideal 
setting for expanded conjunctive use operations. 
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The accumulated effect of surface water supplies is reflected in 
the Region’s groundwater levels.  As shown in the figure below, 
surface water supplies to the Region have generally stabilized 
groundwater levels since 1970.1 This relatively balanced 
condition will continue if deliveries of surface water supplies 
remain the same as recent historical amounts. However, the 
Region’s deliveries of surface water supplies are projected to 
decrease due to increased urbanization and environmental 
restoration throughout the state.  

Also shown in the figure are the effects of a 10 percent 
reduction in deliveries of surface water supplies on regional 
groundwater levels. As pressure on surface supplies increases, 
it is apparent that the Region must make additional use of its 

Challenges to the Region

1950 20262006
YEARS

Historic1 Future2

Regional Groundwater Levels

Note: Adjusted to disregard water banked for others.

With 10% reduction in 

surface water supplies

With Poso Creek IRWMP

The Largest Water 
Supply Challenges 
Facing the Region

Water Reliability

Water Cost

Water Quality

•

•

•

1 The historical data has been adjusted to disregard banked water for outside banking interests.

2 20-year projection assuming that there is a ten percent decline in surface water supplies delivered to the Region.

groundwater basin to regulate and capture the available wet-
year supplies. This increased conjunctive use operation will 
help maintain water reliability within the Region.

Since the Region produces crops for both local and world 
markets, to maintain its competitive role in the market place, the 
water supply must remain economical. Increased conjunctive 
use operations will help to maintain or enhance groundwater 
levels that support economically viable groundwater pumping 
lifts. 

Groundwater water quality in the Region is currently very good.  
Water banking and exchange activities will require water quality 
management and treatment to maintain that water quality.

W
A

TE
R

 L
EV

EL
S

1970
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Sources of the Region’s individual districts’ surface water 
supplies are shown on the map below. With the expected loss 
of historical surface water supply reliability, the Region must 
absorb wet-year water supplies in order to maintain a reliable 
and economical water supply.  Wet-year water is available on 
short notice and not always at times when the water can be 
delivered for an irrigation demand.  Therefore, it is important 
that the Region increase its ability to absorb surface water 
when available.  

Typical Irrigation Water Demand Differing Hydrologic Timing of Surface Water Supplies
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State Water Project
Friant-Kern Canal
Kern River

Regional Cooperation Will Provide A Solution

Historical Surface Water Supplies delivered to 
Poso Creek IRWMP Region during 1981-2005 
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Because water is available to the Region from a number of 
sources which have differing hydrologic timing, integration 
of these various water supplies, combined with conjunctive 
use of the groundwater basin, provides the Region with an 
opportunity to improve its water supplies.

Regional cooperation will provide solutions for individual 
district needs by increasing operational flexibility.  This can 
be accomplished by enhancing the existing conveyance 
systems within districts and establishing interconnections 
between districts. These conveyance enhancements will 
foster additional water delivery capability within the Region.
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Poso Creek 
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Planning Objectives, Strategies and Proposed Actions

As part of the IRWMP, the Regional Management Group and 
stakeholders are considering implementing structural and 
non-structural actions that support the Region’s Planning 
Objectives, the State of California’s state-wide priorities, 
and the California Water Plan Update 2005 Resource 
Management Strategies.

The seven Planning Objectives identified for the Poso Creek 
IRWMP Region are:

1) Maintain and improve water supply reliability

2) Maintain groundwater levels at economically viable 
pumping lifts

3) Protect the quality of groundwater and enhance where 
practical

4) Maintain water supply costs at a level commensurate 
with the continued viability of the agricultural economy 
which has developed in the area

5) Enhance monitoring activities to meet groundwater 
levels and water quality goals

6) Maintain and/or enhance environmental resources 
within and outside of the study area

7) Enhance flood control in the study area

Planning objectives 1 through 5 were selected by the 
Regional Management Group based on a consensus 
reached during a pre-application meeting held on April 20, 
2005.  Subsequently, during the kick-off meeting for the 
Poso Creek IRWMP held on January 5, 2006, the Regional 
Management Group added planning objective 6, and, based 
on stakeholder input during monthly meetings held in 2006, 
planning objective 7 was added. 

The Regional Management Group, with input from the 
stakeholders, is considering all of the Water Management 
Strategies listed in Table A-1 of the DWR’s IRWMP Grant Program 
Guidelines, as listed below.  Most of these water management 
strategies are considered ongoing and practiced in this Region.  
Recognizing the agricultural and environmental characteristics 
of the Region, the Regional Management Group is evaluating 
which strategies are feasible for implementation.  

Highest Priority Strategies Considered for Project Implementation
Groundwater management
Water supply reliability
Conjunctive management of surface water and 
groundwater
Water transfers and exchanges
Water quality protection and improvement

Strategies Considered for Project Integration3

Ecosystem restoration
Environmental and habitat protection and improvement
Flood management
Imported water
Land use planning
NPS pollution control
Recreation and public access
Storm water capture and management
Surface storage
Water conservation
Water recycling
Water and wastewater treatment
Watershed planning
Wetlands enhancement and creation

The Regional Management Group will formulate and prioritize 
projects to implement, consisting of the proposed structural 
and non-structural actions listed on the opposite page. 
Locations of the proposed structural actions are shown on the 
map.

•
•
•

•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•

3 Due to the location of the Region, desalination is the only water management strategy not under consideration for the Region.
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Proposed Structural and Non-Structural Actions

STRUCTURAL ACTIONS (LOCATIONS SHOWN ON MAP)

Expand In-Lieu Service Areas
1 Connect Friant-Kern Canal Turnout to Cawelo’s North System 
2 Ninth Avenue Pipeline
3a Stored Water Recovery Unit (SWRU) In-Lieu Service Areas 
3b P-1030 Existing In-Lieu Service Area 
3c P-565 New In-Lieu Service Area 

Expand Direct Recharge
4 G-W Banking North of DEID with Pixley ID
5 G-W Banking Conveyance Improvements to North Kern Recharge 

and Recovery Facilities
6 Pond Poso Spreading Grounds
7 Rag Gulch G-W Banking Project 
8 White River G-W Banking for DEID
9 White River G-W Banking for RGWD 

Modify Conveyance Systems
10 Calloway Canal Improvements 
11 Calloway Canal to Cross Valley Canal Interconnection
12 Calloway Canal to Lerdo Canal Interconnection 
13 Multi-District Conveyance Facility
14 North Connection to Shafter-Wasco ID

15 Pilot Arsenic Treatment Plant
16 Reverse Flow in the Friant-Kern Canal 
17 Shafter-Wasco/Semitropic Interconnection on Kimberlina Road 
18 Shafter-Wasco/Semitropic Interconnection on Madera Avenue 
19 South Connection to Shafter-Wasco ID

NON-STRUCTURAL ACTIONS (LOCATIONS NOT SHOWN ON MAP)
20 Energy Usage
21 Joint Powers Authority
22 Institutional Agreements and Governance for IRWMP 

Implementation
23 G-W Banking for Parties Outside of Poso Creek IRWMP Region
24 Optimize the Region’s Pumping Lifts
25 Enhance Groundwater Monitoring and/or Modeling

ENHANCE ENVIRONMENTAL RESOURCES

26 Wildlife Improvements Projects in IRWMP Region
27 Environmental Water Management in Support of Wildlife 

Settlements Outside of IRWMP Region

ENHANCE FLOOD CONTROL

28 Enhance Flood Control in the IRWMP Region with a
 Pipeline Connecting Friant-Kern Canal to Future Flood Structure 

on Poso Creek
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Wilmar L. Boschman 
General Manager
Semitropic Water Storage 
District

David R. Ansolabehere 
General Manager
Cawelo Water District

Dale R. Brogan 
General Manager
Delano-Earlimart Irrigation 
District

Steven C. Dalke 
General Manager
Kern-Tulare Water District

Your interest in the Region’s water resources and views on how they should be managed are important to the Regional Management 
Group and stakeholders.  We welcome your input, reviews, and comments on the Poso Creek IRWMP.  Regional Management 
Group public meetings are typically held at 12 pm on the first Tuesday of each month at the Semitropic Water Storage District 
offices.  You may also participate in the meetings by conference call.

Please contact Mr. Paul Oshel, District Engineer for Semitropic Water Storage District, at (661) 758-5113, for information or to 
answer questions on behalf of the following eight entities:

Regional Stakeholders: 

Buena Vista Water Storage District
Lost Hills Water District
Rosedale-Rio Bravo Water Storage District
Southern San Joaquin Municipal Utility District
Kern County Water Agency 
Friant Water Users Authority
Kern County Board of Supervisors
City of Delano
City of McFarland
City of Shafter
City of Wasco
Lost Hills Utility District
Kern National Wildlife Refuge

•
•
•
•
•
•
•
•
•
•
•
•
•

State and Federal Agencies:

California Department of Fish and Game
California Department of Water Resources
U.S. Bureau of Reclamation

Legislative Contacts:

Congressman Kevin McCarthy
Congressman Jim Costa
Congressman Devin Nunes
Senator Dean Florez 
Senator Roy Ashburn
Assembly Member Nicole Parra
Assembly Member Jean Fuller
Assemblyman Bill Maze

•
•
•

•
•
•
•
•
•
•
•

Dana S. Munn 
Engineer-Manager
North Kern Water Storage District

Brian Hockett
District Manager
North West Kern Resource Conservation 
District (NWKRCD)

Steven C. Dalke 
General Manager
Rag Gulch Water District

Jerry L. Ezell 
General Manager
Shafter-Wasco Irrigation District

Funding for the Poso Creek Integrated Regional Water Management Plan is provided by a grant from the California 
Department of Water Resources.
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Stakeholder Participation in Review of Draft Plan  



 
 
June 28, 2007 
 
 
Name 
Title 
Stakeholder Entity 
Address line 1 
Address line 2 
 
Subject:  Public Draft of the Poso Creek Integrated Regional Water Management Plan  

Stakeholder Participation in Review of Draft Plan 

Dear __________: 

By letter dated August 15, 2006, your organization was identified as a potential stakeholder 
in the development of the Poso Creek Integrated Regional Water Management Plan (Poso 
Creek IRWMP or Plan).  In the letter, the eight member agencies, known as the Regional 
Management Group (RMG), announced their meeting schedule and expressed their interest 
in having your organization provide input on the Plan as it was being developed and prior to 
implementation.  The RMG includes the following agencies, which are also identified on 
Figure ES-1 of the enclosed Executive Summary. 

 Cawelo Water District   
 Delano-Earlimart Irrigation 

District 
 Kern-Tulare Water District  
 North Kern Water Storage District  
 North West Kern Resource 

Conservation District  

 Rag Gulch Water District 
 Semitropic Water Storage District 

– Lead Agency 
 Shafter-Wasco Irrigation District 

While you may already be aware, this is to formally notify you that the draft Plan is now 
available for public review at the office of each of the members of the RMG, at the Shafter 
Branch of the Public Library, and at the Beale Memorial Library in downtown Bakersfield.  
The draft Plan’s Executive Summary is included as an attachment to this letter. 



 -2- June 28, 2007 
 

Your interest in water resources management in the Region, as well as views on how to go 
forward with Plan implementation, are important to the RMG.  Accordingly, we are inviting 
your participation in the public review process and welcome your input, review, and 
comments on the draft Plan as it is being adopted and as it moves into implementation.  The 
public review period is scheduled to be completed on July 25, 2007.  

As part of the public review process, the RMG will be hosting a public hearing at 2:00 pm 
on July 9, 2007 to brief the public about the plan and receive comments.  The hearing will 
be held at the office of Semitropic Water Storage District (District), located at 1101 Central 
Avenue, Wasco, California 93280.  Interested parties can participate in the public draft 
review process by providing written comments to the District and attending the public 
hearing.  Written comments and communications with the District and/or the RMG should 
be addressed to Mr. Paul Oshel, District Engineer, at 1101 Central Avenue, Wasco, 
California 93280, or he can be reached by telephone at (661) 327-7144. 

Why should you support the Poso Creek IRWMP? 

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.  This decline will result in an increase in the use of power 
and energy resources to pump groundwater, creating both an environmental and economic 
burden.  This economic burden will be felt by all uses that rely in whole or in part on 
pumped groundwater --- whether agricultural, municipal, or industrial.  While the common 
groundwater basin is the reason that all overlying uses will feel the impact, it is also the 
reason that anything that is done to mitigate declines in water levels, such as projects 
identified in the Plan, will benefit all uses.  As a generalization, the Plan contemplates 
projects, both structural and non-structural, that will allow the agencies within the Region to 
maximize the use of their contract water supplies and other supplies that may be available 
from time to time.  In particular, these projects provide the means for coordinating the 
assets, needs, and operations of the agencies within the Region, with the end result being 
improved water supply reliability.   

What can you do now to help support the Poso Creek IRWMP? 

The RMG is interested in your support in the form of a letter as the Plan moves into 
implementation.  The RMG intends to implement the Plan as funding permits, which could 
include local funds, Proposition 50 and Proposition 84 grant funds, and other funding 
opportunities as they become available.  Please consider providing a letter of support by July 
26th, 2007 to allow the RMG to include your letter in their application for grant funds under 
Proposition 50, which is due August 1, 2007.  The letter can be addressed to Mr. Paul Oshel 
(see address above). 



 -3- June 28, 2007 
 

Please call Mr. Paul Oshel, District Engineer, at (661) 758-5113 for copies of past or future 
meeting minutes, requests to receive agenda packages, or to answer questions. 

 

Sincerely, 

 
 
By Wilmar L. Boschman, General Manager, Semitropic Water Storage District 
on behalf of the following eight entities 
 
Wilmar L. Boschman 
General Manager 
Semitropic Water Storage District 
 
David R. Ansolabehere  
General Manager 
Cawelo Water District 
 
Dale R. Brogan  
General Manager 
Delano-Earlimart Irrigation District 
 
Steven C. Dalke  
General Manager 
Kern-Tulare Water District 
 
Dana S. Munn  
General Manager 
North Kern Water Storage District 
 
Brian Hockett 
District Manager 
North West Kern Resource Conservation District (NWKRCD) 
 
Steven C. Dalke  
General Manager 
Rag Gulch Water District 
 
Jerry L. Ezell  
General Manager 
Shafter-Wasco Irrigation District 
 



Mailing List 
Name Title Company Address Notes 

Martin N. Milobar Engineer-Manager Buena Vista WSD 525 North Main Street 
PO Box 756 
Buttonwillow, CA 93206 

 

Phillip D. Nixon Manager Lost Hills WD 3008 Sillect Ave., Suite 205 
Bakersfield, CA 93308-6340 

 

Hal Crossley Gen. Manager Rosedale-Rio Bravo WSD 849 Allen Road 
PO Box 867 
Bakersfield, CA 93302-0867 

 

William R. Carlisle Gen. Manager So. San Joaquin MUD PO Box 279 
Delano, CA 93215 

 

James M. Beck Gen. Manager KCWA PO Box 58 
Bakersfield, CA 93302-0058 

 

Ronald D. Jacobsma Gen. Manager Friant Water Users Auth. 332 Norwalk 
Delano, CA 93215 

 

Jon McQuiston Supervisor, District 1 Kern County Board of 
Supervisors 

1115 Truxtun Avenue 
5th Floor 
Bakersfield, CA 93301 

 

Don Maben Supervisor, District 2 Kern County Board of 
Supervisors 

1115 Truxtun Avenue 
5th Floor 
Bakersfield, CA 93301 

 

Mike Maggard Supervisor, District 3 Kern County Board of 
Supervisors 

1115 Truxtun Avenue 
5th Floor 
Bakersfield, CA 93301 

 

Ray Watson Supervisor, District 4 Kern County Board of 
Supervisors 

1115 Truxtun Avenue 
5th Floor 
Bakersfield, CA 93301 

 

Michael J. Rubio Supervisor, District 5 Kern County Board of 
Supervisors 

1115 Truxtun Avenue 
Room 505 
Bakersfield, CA 93301 

 

Abdel L. Salem City Manager City of Delano PO Box 939 
Delano, CA 93215 

City Hall 
P.O. Box 3010 



Mailing List 
Delano, CA 93216 

Anthony B. Lopez City Administrator City of McFarland 401 W. Kern Avenue 
McFarland, CA 93250 

 

John D. Guinn City Manager City of Shafter 336 Pacific Avenue 
Shafter, CA 93263 

 

Larry F. Pennell City Manager City of Wasco PO Box 190 
Wasco, CA 93280 

 

Thomas F. Schroeter District Counsel Lost Hills Utility District PO Box 246 
Lost Hills, CA 93249 

 

Al Steele Engineering 
Geologist 

California Department of 
Water Resources, San 
Joaquin District 

3374 East Shields Avenue 
Fresno, CA 93726 

 

Paula Landis District Chief California Department of 
Water Resources, San 
Joaquin District 

3374 East Shields Avenue 
Fresno, CA 93726 

 

John Carlson Executive Director California Department of 
Fish & Game 

1416 Ninth Street 
Sacramento, CA 95814 

 

Micheal Jackson Area Manager USBR South Central Ca. Area Office 
1243 N. Street 
Fresno, CA 93721 

 

David Hardt Refuge Manager Kern National Wildlife 
Refuge 

PO Box 670 
Delano, CA 93216-0670 
 
 

 

Congressman Kevin 
McCarthy 

  Washington DC Office 
1523 Longworth, House Office 
Building 
Washington, D.C. 20515-0522 

Main District Office 
4100 Empire Dr., Ste. 150 
Bakersfield, CA 93309 

John Drake Legislative Aide Congressman Jim Costa Washington DC Office 
1314 Longworth HOB 
Washington, DC 20515 

Bakersfield District Office 
2700 M Street, Ste., 227 
Bakersfield, CA 93301 

Al Wagner Chief of Staff Senator Dean Florez State Capitol, Room 5061 1800 30th Street 



Mailing List 
Sacramento, CA 95814 Suite 350 

Bakersfield, CA 93301 
Jonathan Dickenson Legislative Aide Senator Roy Ashburn State Capitol 

Room 3063 
Sacramento, CA 95814 

Bakersfield Office 
5001 California, Ave., 
Room 105 
Bakersfield, CA 93309 

Tom Higgenson Legislative Director Assembly Member  
Nicole Parra 

State Capitol 
PO Box 942849 
Sacramento, CA 94249-0030 

Bakersfield Office 
601 24th St., Ste. A 
Bakersfield, CA 93301 

Assembly  Member 
Jean Fuller 

 Assembly Member Jean 
Fuller 

State Capitol, Room 3098 
Sacramento, CA  95814 

Bakersfield District Office 
4900 California Ave., Ste. 
100-B 
Bakersfield, CA 93309 

Address all Letters to  
Assemblyman Bill 
Maze 

 Assemblyman Bill Maze Capitol Office 
State Capitol 
Room 5160 
Sacramento, CA 94249-0034 

District Office 
5959 S. Mooney Blvd. 
Visalia, CA 93277 

Congressman Devin 
Nunes 

 Congressman Devin 
Nunes 

Washington DC Office 
1013 Longworth HOB 
Washington, DC 20515 

Visalia Office 
113 North Church 
Street, Ste. 208 
Visalia, CA 93291 
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Cawelo Water District 
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Delano-Earlimart Irrigation District 
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Kern-Tulare and Rag Gulch Water Districts 











P O S O  C R E E K  I R W M P  
 

  

North Kern Water Storage District 
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North West Kern Resource Conservation District 
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Semitropic Water Storage District 
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Shafter-Wasco Irrigation District 







Wilmar L. Boschman 
General Manager
Semitropic Water Storage District

David R. Ansolabehere 
General Manager
Cawelo Water District

Dale R. Brogan 
General Manager
Delano-Earlimart Irrigation District

Steven C. Dalke 
General Manager
Kern-Tulare Water District

Dana S. Munn 
Engineer-Manager
North Kern Water Storage District

Brian Hockett
District Manager
North West Kern Resource 
    Conservation District 

Steven C. Dalke 
General Manager
Rag Gulch Water District

Jerry L. Ezell 
General Manager
Shafter-Wasco Irrigation District

Grant funding for the Poso Creek Integrated Regional Water Management Plan was provided 
by the California Department of Water Resources.

Please contact Mr. Paul Oshel, District Engineer for Semitropic Water Storage District, at (661) 758-5113 for information or to 

answer questions on behalf of the following eight entities:

Regional 
Management 
Area (RMA) 
-or- Region

Regional 
Management 
Group (RMG) 
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