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1 AWMP Preparation and Adoption

“

The Agricultural Water Management Plan (AWMP) involves the planning, the implementation of the
plan, and the operations required to provide an adequate, reliable and acceptable agricultural water
supply for the landowners of the Cawelo Water District (Cawelo, the District, or CWD). The District’s
water supplies are defined as water which is delivered to Cawelo’s water management facilities for the
purposes of agricultural, groundwater recharge, transfer and exchange, or irrigation water uses.
Agricultural water supply, primarily for crop irrigation, includes the volume of water delivered to the
District’s service area from both surface water and groundwater sources. Figure 1 is a map showing

the District’s primary water management facilities as well as the location of the service area.

This document conforms to the framework presented in A Guidebook to Assist Agricultural Water
Suppliers to Prepare a 2015 Agricultural Water Management Plan (Guidebook) that was issued by the
California Department of Water Resources (DWR) in June, 2015 to aid water suppliers in preparing
AWMPs in accordance with the requirements of SBx7-7. In addition, the 2015 AWMP complies with
Executive Order B-29-15 which was issues April 1%, 2015 in response to the 2013-15 drought

conditions.

Much of the District’s information developed for the AWMP is based on information contained in
the District’s 20710 Water Conservation Plan, Warren Act Contract, which was submitted to the U.S. Bureau
of Reclamation (USBR) pursuant to the transfer and conveyance regulations of the Reclamation Law
of 1902 (ch. 1093, 32 Stat. 388), specifically the enacted sections 523 to 525 popularly known as the
“Warren Act”. The Water Conservation Plan was an updated version of the District’s 2005 Agricultural
Water Conservation Plan (AWCP) which was submitted to the California State Water Resources Control
Board (SWRCB). The AWCP was intended as a guide for the development of additional water sources,

along with the efficient distribution and use of all of the District’s water supplies.

The requirements in SBx7-7 are intended to encourage agricultural water suppliers to assess current
efficient water management practices, to evaluate additional practices that may conserve water, and to

measure water with a certain level of accuracy.
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One of the requirements introduced by SBx7-7 for AWMPs is to document the existing water
management activities of the District and describe proposed programs and activities. The AWMP is
used to document implemented, or proposed, monitoring and management programs designed to
improve water use efficiency. Included in Section 1711 of this plan is a description of the efficient water
management practices implemented or planned to be implemented, estimates of water use efficiency
improvements that have been implemented since the District completed their last AWMP, and
estimates of water use efficiency improvements expected to occur five and ten years in the future. The

EWMPs are grouped into the following categories:

Critical Efficient Water Management Practices

1. Measure the volume of water delivered to customers with sufficient accuracy to comply
with subdivision (a) of Section 531.10 and to implement paragraph (2) of the legislation.

2. Adopt a pricing structure for water customers based at least in part on quantity delivered.

Conditional Efficient Water Management Practices

1. Facilitation of alternative land use for lands with exceptionally high water duties or whose
irrigation contributes to significant problems, including problem drainage.

2. Tacilitation of use of available recycled water that otherwise would not be used beneficially,
meets health and safety criteria, and does not harm crops or soils. The use of recycled

urban wastewater can be an important element in overall water management.
3. Facilitate the financing of capital improvements for on-farm irrigation systems.

4. Implement an incentive pricing structure that promotes one or more of the following
goals:

More efficient water use at the farm level such that it reduces waste;
Conjunctive use of groundwater;

Appropriate increase of groundwater recharge;

Reduction in problem drainage;

Improved management of environmental resources, and

mmoows

Effective management of all water sources throughout the year by adjusting
seasonal pricing structures based on current conditions.

5. Expand lined or piped distribution systems, construct regulatory reservoirs to increase
distribution system flexibility and capacity, decrease maintenance, and reduce seepage.

6. Increase flexibility in water ordering by, and delivered to, water customers within
operational limits.



7. Construct and operate supplier operational outflow and tailwater systems.

8. Increase planned conjunctive use of surface water and groundwater within the supplier

service area.
9. Automate canal control devices.
10. Facilitate or promote customer pump testing and evaluation.

11. Designate a water conservation coordinator who will develop and implement the water
management plan and prepare progress reports.

12. Provide for the availability of water management services to water users. These services
may include, but are not limited to, all of the following:

A. On-farm irrigation and drainage system evaluations;

B. Normal year and real-time irrigation scheduling and crop evapotranspiration
information;

C. Surface water, groundwater, and drainage water quantity and quality data, and

D. Agricultural water management educational programs and materials for irrigators.

13. Evaluate the policies of agencies that provide the supplier with water to identify the
potential for institutional change to allow more flexible water deliveries and storage.

14. Evaluate and improve the efficiencies of the suppliers’ pumps.
A. Description of Previous Water Management Activities

Listed below is the District’s Water management activities either previously implemented or now being
implemented. Information regarding the implementation of each EWMP is also presented in Section
7 of this AWMP.

* Encourage and facilitate the construction of irrigation distribution system facilities to lands
which rely exclusively on pumped groundwater for the purpose of expanding the District’s
capability to deliver surface water in lieu of groundwater pumping,.

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

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

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



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

= Recharge the aquifer with surface water of quality suitable for irrigation.

* Promote water use efficiency through financial support of the DWR Mobile Laboratory,
encouraging landowners to take advantage of this resource by requesting field irrigation
evaluations, and encouraging landowners to apply for financial assistance for on-farm
irrigation application efficiency improvements through existing federal and state programs.

= Actively participate in local water resource management forums, including the Poso Creek
Integrated Regional Water Management Plan (Poso Creek IRWM Plan) as a member of the
Regional Water Management Group (RWMG), the Kern River Watershed Coalition Authority
(KRWCA), and the Kern County Groundwater Authority.

= Develop the District’s website to include data on groundwater levels and quality.
* Encourage the installation of flow meters on private wells.

= Serve as a Monitoring Entity to maintain reporting compliance with the California Statewide
Groundwater Elevation Monitoring (CASGEM) program.

®  Identify wells monitored by DWR and consolidate water level readings from these wells with
readings from wells measured by Cawelo.

® Identify wells which are sampled for water quality by DWR.

B. Coordination Activities

B1. Notification of AWMP Preparation

SBx7-7 does not specify how much advance notice is required to cities and counties regarding plan
preparation, does not require notification to any other agency(s), and does not require that comments
from any city, county or other agency must be solicited and considered. To avoid any complications
in complying with these provisions, Cawelo notified the entities as shown in Table 1. Public

participation activities associated with preparation of the AWMP are also presented.
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B2. Public Participation

Table 1. Summary of Plan Coordination, Adoption and Submittal Activities

Interested Parties

Notified
(Prep)

Assisted

Rec.
Draft

Notified
(Public
Meetings)

Notified
(Adopted)

Copy of
Plan

Kern County Water Agency

X

X

California Dept. of Water
Resources

x

x

City of Bakersfield

North Kern WSD

Cawelo WSD

Shafter-Wasco ID

Kern-Tulare WD

Delano-Earlimart ID

Rosedale-Rio Bravo WSD

Southern San Joaquin MUD

X | X[ X | X|X|X]|X]|X

X | X | X | X|X|X|X]|X

California State Library

C. Plan Adoption and Submittal

The AWMP is used by agricultural water suppliers to assess compliance with the requirements of the

SBx7-7 guidelines (Steinberg Statute of 2009), the associated Agricultural Water Management Planning

Act (Section I, Part 2.8, Division 6 of the Water Code), and the subsequent Agricultural Water

Measurement Regulation requirements (described in Title 23 California Code of regulations). The

AWMP describes the District’s status with regard to implementation of two new mandatory EWMPs

and includes a discussion of the potential impacts of climate change on District operations.

The AWMP, as adopted by the District following a public hearing, will be available from the District

by request. The District will submit a copy of the plan to the DWR within 30 days of adoption. The

resolution of adoption is not included in the appendices, but the plan was officially adopted by the

District Board on June 16, 2016 at their monthly meeting.
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2 Description of the Cawelo Water District and Serve Area
h

A. Physical Characteristics

Al. Size of the service Area

The District was formed in 1965 under the provisions of Division 13 of the Water Code of the State
of California for the purpose of obtaining a “supplemental or partial water supply” for irrigation. In
other words, the District was formed for the purpose of obtaining water supplies to supplement the
pumping of groundwater for irrigation. Prior to formation of the District, water for irrigation was
obtained almost exclusively from groundwater sources, resulting in a decline in 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. Although the total number of irrigated acres has since

decreased, the District still encompasses an area of nearly 45,000 acres.

The District is governed by a five-member, at-large Board of Directors. The District provided a public
entity for entering a contract for the importation of supplemental surface water from the State Water
Project through the Kern County Water Agency (KCWA or the Agency). The KCWA was formed to
contract with the State of California for State Water Project (SWP) water to be delivered through the
California Aqueduct. The District began surface water deliveries in February of 1976. In addition to
SWP supplies, other water sources include the Kern River water, the Friant Division of the Central
Valley Project (CVP) water, Poso Creek, and water recycled from local oil extraction operations. These

sources of supply have been used to supplement groundwater pumped in the District.

Cawelo has based its irrigation distribution system on conjunctive management of its surface water
and groundwater resources. The District’s distribution system and service areas are shown on Figure
2. The District relies on conjunctive management to ensure the long-term sustainability of its
resources. In addition, the District coordinates its activities with neighboring districts and continually
reviews and modifies its management practices to preserve and enhance the groundwater resources

for the benefit of its landowners. Table 2 provides an overview of the District history and size.
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Table 2. Water Supplier History and Size

Date of Formation February 16, 1965

Source(s) of Water

Federally Regulated Water® X
State (SWP) Regulated Water X
Local Surface Water® X

Local Groundwater X
Gross Acreage at Time of Formation 44,700
Gross Acreage - Current Service Area (2012) 33,071
Current Irrigated Acreage (2015)® 33,630

(1) Occasional water supplies from CVP.

(2) Primarily Kern River water supplies delivered to District, however, Poso Creek is also an
infrequent source of local surface water.

(3) Includes irrigated acreage outside of District’s “service area” but within the District’s boundary.
This area is primarily reliant on groundwater resources but does occasionally
receive surface water in particularly “wet” years.

A2. Location of the service area and Water Management Facilities

Cawelo is located in the north-central portion of Kern County, between U.S. Highway 99 on the west
and State Highway 65 on the east, Oildale on the south and the community of McFarland on the
north. Figure 1 illustrates the District location within the State and Kern County. Neighboring
irrigation districts include North Kern Water Storage District (North Kern WSD) to the west and
Kern-Tulare Water District (Kern-Tulare WD) to the north, with the Southern San Joaquin Municipal
Utilities District (SSJMUD) to the north-northwest. Poso Creek traverses Cawelo about midway

between the District’s northern and southern boundaries.

Farm lands in Cawelo are approximately five miles or more from any urban areas, such as the Cities
of Bakersfield and McFarland, and combined with the topographical makeup of the service area, there
is little to no interest to convert these lands to urban uses. Urbanization is occurring throughout Kern
County and other water districts have been facing this issue to a far greater extent. The current irrigated
land area within the District is expected to remain relatively stable for the foreseeable future (reference
Table 3). However, there is potential for some minor growth in irrigated acreage since there are

undeveloped or un-irrigated lands within the District that could be converted to farmland.
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Table 3. Expected Changes to the Service Area

Change to Service Area Iiﬂség?q?ttued%f Cause of Change Waltzgeéfjsglier
Reduction (Service Area) Negligible Urbanization No substantive impact.
Increase (Service Area) Negligible None
Reduction (Irrigated Area) Negligible None

The District has constructed extensive facilities for the purpose of conveyance and distribution of
imported surface water supplies within the District. These project facilities include canals, pipelines,
pumping plants, and reservoirs. To round out the District’s conjunctive-use program, groundwater
recharge facilities and deep wells have also been constructed. In addition to District-owned facilities,
the District has participated in the construction or expansion of certain joint-use facilities with the
neighboring North Kern Water Storage District. These joint-use facilities include the Beardsley Canal,
portions of the Lerdo and Calloway canals, the Calloway-to-Lerdo intertie, and the Cross Valley Canal-
to-Calloway Canal Intertie. Finally, the District was a participant, along with several other agencies, in
the construction of the Cross Valley Canal (CVC). The District’s irrigation distribution system is

shown on Figure 2, and these facilities are listed below:

®  Pump Stations and Discharge Pipelines

®  Pump Station and Conduit “A” [165.0 cfs]
CV'C Extension to Beardsley Canal

®  Pump Station and Conduit “B” [212.0 cfs]
Lerdo Canal to Reservoir “B”

®  Pump Station and Conduit “C” [120.0 cfs]
North of Poso Service Area

®  Pump Station and Conduit “D” [130.0 cfs]
Lerdo Canal to Pump Station “E” and “F”

®  Pump Station and Conduit “E” [80.0 cfs]
Western Service Area

*  Pump Station and Conduit “F” [30.0 cfs]

Famoso Service Area

® Irrigation distribution system comprised of 6.5 miles of lined canals [250 cfs capacity], and

about 50 miles of main and lateral pipelines of various sizes and capacities.

14



= Five reservoirs, which are used to manage mismatches between supply and demand; for short-
term storage; and for recharge;
= Reservoir “B” [140 AF]
= Robertson Reservoir [120 AF]
= Poso Reservoir [400 AF]
= Reservoir “C” [125 AF]
= Reservoir “E” [49 AF]

® Recharge Basins: Famoso Groundwater Banking Project Basins [400 AF]

The current distribution system, as a whole, is capable of delivering 250 cfs to landowners within the
primary service area. Table 4 provides a summary of these existing irrigation distribution facilities
located within Cawelo. Note that there are lands within the District but outside the surface water
(primary) service area; these lands (“groundwater-only”) depend exclusively on pumped groundwater
for their irrigation supply. On occasion, typically in particularly wet years, the District is capable of

delivering surface water supplies to these areas.

Table 4. Water Conveyance and Delivery Systems

System Used Length (mi)
Lined Canals 6.5
Pipelines 53.0

15
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Figure 2. Facilities and Water Supply Area
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Pump Station “A”, Conduit “A” and the enlargement of Beardsley and Lerdo canals were necessary
to transport the District’s water supplies from the CVC Extension and/or the Kern River to the
District. The remaining facilities were constructed within the District for distribution of the

supplemental water supplies to lands within the District’s service area.

Delivery of water within the District’s distribution system, during the period of peak summer irrigation
demand (June through August), has been limited by the pumping capacity of Pump Station “B”. The
District added storage capacity along the distribution system to mitigate this limitation. The additional
storage also increases the total quantity of water which can be delivered and adds flexibility to the

District’s operations.

The District receives SWP water at the California Aqueduct, transports the water through the CVC to
the District’s Pump Station “A” for discharge to the Beardsley Canal. The CVC is approximately 16.8
miles in length with seven pump lifts and varies in capacity from 736 cfs to 646 cfs depending upon
the reach as shown schematically in Figure 2. Since 1975, CWD has had a right to 135 cfs of the flow
capacity within each reach of the CVC and 165 cfs of the flow capacity in the so-called CVC Extension.
With the CVC expansion in 2012, the District now has a capacity in the CVC of up to 173 cfs. SWP
water, as well as Kern River water, is wheeled through the Beardsley and Lerdo canals, under an
agreement with the North Kern WSD, to the District’s Pump Station “B”, where it is then pumped
to Reservoir “B” and delivered to the users through the District’s distribution system. Figures 3A and
3B are photographs of the District’s Pump Stations “A” and “B”.

Figure 3A. District Pump Station “A” Figure 3B. District Pump Station “B”

Cawelo has agreements with local oil well operators including Chevron USA Inc. (Chevron) and Valley
Water Disposal Company (Valley Water) to receive treated oilfield produced water in conformance
with the Central Valley Regional Water Quality Control Board’s (CVRWQCB) waste discharge
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requirements. Chevron and Valley Water typically pump the treated oilfield produced water to the
District’s Reservoir “B” through a series of pipelines. All treated oilfield produced water is blended
with water from other sources in Reservoir “B” and subsequently delivered to the District’s water

users. The District’s Reservoir “B” is shown on Figure 4.

— [Ferid Ox Wy e

Figure 4. District Reservoir “B”

Cawelo relies on the storage and recovery of groundwater for the year-to-year regulation which is
required to manage variations in the District’s surface water supplies. The District does not have access
to storage in a large external reservoir (such as Lake Isabella) to regulate seasonal or year-to-year water
supplies. Cawelo does, however, have small volumes of operational storage available in mid-system

reservoirs within its service area as listed above.

The Poso Creek Recharge and Regulation Reservoir, with a capacity of 400 acre-feet, was added to
the system during the Fall of 1980. Although this reservoir fulfills a minor groundwater recharge
function, its primary purpose is to provide operational flexibility. During peak irrigation demand
periods (usually Monday through Friday during June, July and August), three pumping units with

capacities of 5, 10 and 15 cfs can deliver as much as 30 cfs from the reservoir into the northern portion
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of the distribution system; thus, a prorated additional quantity of water can be retained in the southern
part of the system for distribution. The reservoir is refilled during off-peak demand periods. The
reservoir’s operation reduces variations in flow through Pump Station “C”, and also provides

operational flexibility during contingencies such as a pipeline lateral break.

The Robertson Reservoir, located south of Poso Creek near the end of the Distribution Canal, was
constructed by CWD in 1984 and was enlarged early in 1990 to increase its capacity to approximately
150 acre-feet. The storage of the separate Regulating Reservoir “B” was increased from an original
capacity of 29 acre-feet to 100 acre-feet in 1992. Since these reservoirs are all used exclusively for canal

regulation, their capacity is not included as part of the water ‘supply’ reservoirs as seen in Table 5.

Table 5. Water Supplier Reservoirs

Reservoir Capacity (AF) Storage Rights (AF)

Cawelo District Reservoirs® N/A N/A

(1) District regulating reservoirs have a cumulative capacity of about 834 acre-feet, however, since these
are conveyance regulating reservoirs their capacity is not a factor in assessing the District’s water

supply.

The majority of land within the District’s service area is well drained. The need for on-farm surface
drainage is non-existent, especially with low-volume irrigation application methods. Table 6
summarizes the existence of tailwater/operational outflow recovery systems. Currently, Cawelo has

no District-operated recovery systems.

Table 6. Tailwater/Operational Outflow Recovery System

System Yes/No
District Operated Tailwater Recovery No
Landowner Operated Tailwater Recovery No

Following is a list of ongoing water management improvements and programs, enacted by the Board

of Directors, for the Cawelo service area. This list supplements the description of previous water

management activities presented in Section 1 and the description of specific EWMP implementation
and reporting, included in Section 7 (Table 49).

= Expansion of the District’s conjunctive use program, including addition of groundwater

recovery wells throughout the District. This includes the addition of approximately 400 acres

of groundwater recharge basins and 16 District-owned recovery wells, allowing the District to

bank more water in “wet” years and deliver more water to landowners in “dry” years.
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= Establishment of a Water Purchase Reserve Fund to obtain additional water from available
sources in “wet” years.

= Exploration of additional water supplies from the City of Bakersfield.

* Expansion of additional facilities for the blending of treated oilfield water with other water
supplies, and increased capacity for receiving produced water, to allow delivery of increased
water supplies to the land owners for irrigation.

= Establishment of a Drought Year Reserve Fund to partially mediate the very large cost
increases associated with drought year operations. Dry years may occur in succession and
therefore a large enough reserve funds needs to be created to cover such costs for at least two
consecutive years.

= EHstablishment of a Capital Facility Reserve Fund to ensure that the District can quickly repair
or replace a major capital feature of the District’s system upon failure. This fund is also used
to replace or repair facilities that are beyond their service life.

* Administration of new State mandated programs; in particular, the California Statewide
Groundwater Elevation Monitoring (CASGEM) program and the Irrigated Lands Regulatory
Program (ILRP).

All of these programs were proposed by the District to maintain the goal of providing an annual
supplemental surface water supply of 1.8 to 2.0 AF/acre to the landowners within the primary service
area, and thereby extend the utility of the groundwater underlying the District. Due to the extensive
permanent plantings within the District, on-farm distribution systems have been converted to
sprinkler, drip and fan-jet systems, which provide highly efficient irrigation operations. The District
also provides funds annually to the North West Kern Resource Conservation District (NWKRCD),

which supports the evaluation of the efficiency of on-farm irrigation systems.

A specific example of district facility improvement is the recently completed Calloway Canal-to-Lerdo
Canal Intertie Project. The 400 cfs intertie connects the Calloway, Friant-Kern, and Lerdo canals
allowing conveyance of CVP-Friant supply to Cawelo’s recharge facilities. The intertie was completed
under a cost sharing agreement with North Kern WSD and received $5M in federal funding that was
matched with local funds. In addition, the District cost-shared the construction of the CVC-to-
Calloway Canal Intertie, in 2014, and Calloway Canal Lining, in 2015. The districts may line additional
phases of the Calloway Canal to allow SWP water to be delivered more efficiently into the districts
through use of the canals that route the water through the North Kern WSD, as seen in Figure 5. The
last two conveyance improvements are partially funded through the DWR’s IRWMP and Water Use
Efficiency programs and Reclamation programs. Benefits of the improved conveyance system include
conserved water (through increased utilization of local spreading grounds); and decreased pumping

costs (to the extent that use of Pump Station “A” can be avoided).
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A3. Terrain and Soils

The District is located on the valley floor of the southeastern portion of the San Joaquin Valley. The
San Joaquin Valley comprises the southerly two-thirds of the Central Valley from the Sacramento-San
Joaquin River Delta on the north to the Tehachapi Mountains on the south. The valley floor is

characterized by low alluvial plains and fans, overflow lands, and old lakebeds.

Unconsolidated deposits on the east side of the San Joaquin Valley consist of materials derived from
the Sierra Nevada and are divided into three stratigraphic units: continental deposits, older alluvium,
and younger alluvium. These unconsolidated deposits serve to transmit and store most of the

groundwater pumped in the area.
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The formations underlying the District consist of continental deposits of poorly bedded, loosely
consolidated sands, gravels, silts and clays. Very deep deposits of old alluvium were deposited by
several small intermittent streams that flowed in a westerly direction from the foothills. More recent
alluvium is found along Poso Creek which is the largest of the streams in this area. The terminus for
these flows in the geologic past was Tulare Lake, located to the north of Kern County on the west
side of the San Joaquin Valley. Now, the Tulare LLake bed is separated from the San Joaquin River
drainage by a low divide approximately 120 miles north of the southern end of the valley. The
permeable alluvial deposits which underlie the District form an aquifer system which is naturally
replenished by the flow of groundwater originating from precipitation in the Greenhorn Mountains

to the East of the District.

The topography in the District consists of flat and rolling land sloping in a westerly direction.
Elevations range from 375 feet above mean sea level in the southwest portion of the District to 825
feet above mean sea level in the northeast portion. The topographic features within the District do
not have any identifiable impacts upon the District’s water operations and management, as noted in

Table 7.
Table 7. Landscape Characteristics

Topography Characteristic | % of the District Effect on Water Operations and Drainage
Flat Land 35% Land is adaptable to sprinkler and micro irrigation systems.
Rolling Land 65% Land is adaptable to sprinkler and micro irrigation systems.

The soil types in Kern County vary in structure, texture, and chemistry with geographical location.
Valley floor soils within Cawelo are derived mostly from mixed granitic and sedimentary rocks and
are characterized as saline-alkaline. The generalized soils map units or soil associations undetlying the
area are described in the published “Soi/ Survey, The Wasco Area, California, 1936 and were prepared by
the U.S. Natural Resources Conservation Service under the SSURGO (Soil Survey Geographic
Database) Program as seen in Figure 6. A general soil map unit consists of one or more major soil

types and some minor soils that occur together in a recognizable pattern.
Soils are described in this report in terms of associations because of the size of the District and because

of their similarities to each other. Soils within the District do not have any identifiable impacts upon

water operations and management in the service area.
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A4. Climate

The District is located at the southern end of the San Joaquin Valley, a portion of the valley that is
partially surrounded by a horseshoe-shaped ring of mountains. The Sierra Nevada Mountains to the
east shut out most of the cold air that flows southward over the continent in the winter. It also catches
and accumulates snow, the runoff of which provides water for many of the local surface water sources

(e.g. Kern River) during the dry summer months.

Summers in the southern portion of the valley are typically hot and dry. Winters are typically cooler
and are characterized by frequent fog or low clouds which occur mostly at night. These conditions
prevail when cold, moist air is trapped in the valley by a high pressure system. The depth of fog or
clouds is usually less than 3,000 feet above ground level. There are usually clear skies and mild
temperatures in the surrounding foothill and mountain areas. Most of the precipitation occurs in the

winter with little to none occurring during the summer months.

Table 8 summarizes climate conditions as measured at the District Office on the northeast side of
Bakersfield. Mean temperatures vary throughout the year from 45°F in January to around 82°F in July,
with summers generally in the upper 90s and winters in the low to mid 40s. Annual precipitation
typically ranges between five to seven inches, with most of the rainfall occurring during the “Wet

Season” of November through March. Climate characteristics for the District service area are

presented in Table 9.
Table 8.Summary Climate Characteristics
Climate Characteristic Unit Annual Value®
Average Precipitation (per month) in 0.52
Minimum Precipitation (per month) in 0
Maximum Precipitation (per month) in 5.97
Minimum Temperature (December Min) deg-F 34.3
Maximum Temperature (July Max) deg-F 94.9

(1) Obtained from DWR CIMIS data for Shafter/USDA Station #5 for the period extending from 1982 to
2015.
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Table 9. Detailed Climate Characteristics

Month/Time Season Avg Precipitation Avg Reference ETo A¥2n':/:)in A\'I/'gr'r\fsx
January 1.1 1.3 36.5 56.7
February “Wet” 1.2 2.2 39.3 63.7
March 1.1 3.9 43.2 69.7
April 0.5 5.6 46.0 75.6
May 0.2 7.4 521 83.7
June 0.1 8.0 57.6 90.1
July “Dry” 0.0 8.2 62.5 94.9
August 0.0 7.4 60.8 94.3
September 0.1 5.7 56.2 90.1
October 0.3 4.0 47.8 80.4
November 0.6 2.0 38.9 66.1
December et 1.0 1.3 34.3 56.7
“Wet” Season Total 5.0 10.8 ---
“Dry” Season Total 1.2 46.3
Annual Total 6.2 57.1 - -

(1) Obtained from DWR CIMIS data for Shafter/USDA Station #5 for the period extending from 1982 to

2015.

B. Operational Characteristics

As stated previously, Cawelo has based its irrigation distribution system on conjunctive management
of its surface water and groundwater resources in order to increase the efficient use of both resources.
The District is divided into two areas, those lands which are outside the surface water service and thus
rely exclusively on privately-pumped groundwater for irrigation water supplies (“Groundwater-only”
service area), and those lands where delivery of imported surface water supplies is supplemented by

groundwater supplies (“Primary” service area).

B1. Operational rules and regulations

The District relies on conjunctive management to ensure the long-term sustainability of its water
resources. In addition, the District coordinates its activities with neighboring districts and continually
reviews and modifies its management practices to preserve and enhance the groundwater resource for
the benefit of its landowners. Over the years, Cawelo has implemented various measures to promote
in-lieu recharge, enhance groundwater conditions, and ameliorate the consequences of water supply
deficiencies of the SWP.
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Cawelo’s adopted Rules and Regulations for Distribution and Use of Water is the guideline for District
operations and delivery of water. The Rules and Regulations cover the procedures which are followed

to distribute irrigation water in an orderly, efficient, and equitable manner.

As presented in the Rules and Regulations, water “turn on” orders are desired to be placed at least 48
hours prior to the time that service is requested, and water deliveries run continuously until the
scheduled amount of water has been delivered. The District will accept orders for immediate water
delivery through special arrangements. For the purpose of propetly scheduling District activities and

facilities, “turn off” orders are given at the same time as “turn on” orders.

On the day a water order is put into effect, the landowner turns the delivery gate on or off, in
accordance with the scheduled delivery. Generally, “turn ons”, “turn offs” and adjustments to the
gates are made by the landowner as scheduled with the District. In general, service is provided as
requested; however, at times, the District may require the rescheduling of service due to capacity

limitations within the District’s distribution system or necessary shutdowns beyond the District’s

control.
Table 10. Supplier Delivery System
System Yes/No % of System Description
On Demand No
Arranged Demand Yes 100% At least 48 hour notice.
Rotation No
Other No

Cawelo’s Board of Directors annually adopts and establishes an allocation of water and cost of water
for landowners. The allocation is based on the area to be served and the hydrologic year type (“wet”
or “dry”), where the latter affects both demand and supply. The allocation is not finalized and adopted
until after seasonal information has been made available from the DWR. Table 11 illustrates factors

used to allocate water in Cawelo.
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Table 11. Water Allocation System

Yes/No Allocation
Basis of Water Allocation Seas
Flow Volume - Normal Year % of Deliveries
Allocations
Land in Service Area No Yes Yes 1.8 AF/AC 100%
Water Year Type No Yes Yes

Although the District makes every reasonable effort to comply with water orders, system capacity
constraints make it necessary at times, and particularly during periods of peak irrigation use, to run a
24-hour daily operation. The District will consider adjusting their operations, based on the operational

costs and demand, in an effort to assure that water users receive adequate supplies of irrigation water.

In the event of emergencies, water users may turn off the supply of water to their turnout. In these
events, water users must immediately notify the District office by telephone or in person. Table 12
summarizes the lead times which are currently in place for the District’s arranged-demand water

service program.

Table 12. Actual Lead Times

Operations Hours/Days

Water Orders 48 hours

Water Shut-Off orders are

Water Shut-Off . .
given at same time as Water Orders

B2. Water Delivery Measurements or Calculations

Deliveries of surface water and groundwater to farm delivery points, or “turnouts”, are owned and
metered by the District. Meter readings at each turnout are taken every day that a turnout is running
and also at the end of every month by District staff, using propeller meters that are equipped with
totalizers and periodically checked for measurement accuracy as part of the District’s maintenance
program. When properly calibrated, the meters provide a very accurate method of measuring both the

flow rate and the volume of water delivered at the District’s turnouts.

Since all propeller meters used by the District are equipped with totalizers, the District can equate the
calibrated accuracy of the flow meter to volumetric accuracy. According to the publication SBx7-7

Flow Rate Measurement Compliance for Agricultural Irrigation Districts by the Irrigation Training & Research
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Center ITRC) of the California Polytechnic Institute, San Luis Obispo, devices with totalizers provide
measurements that are sufficiently precise (in monitoring flow duration) to assume that the flow rate
accuracy is equivalent to the calibrated volumetric accuracy. As a result, the devices used by the District
to measure delivery rates provide data that enables reliable computation of volumes of water delivered

at each turnout. Figure 7 is a photograph of a typical farm turnout.

i I,
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Figure 7. Typical Farm Turnout
Table 13 provides District flow meter information in tabular form, along with the typical levels of

accuracy for typical types of measurement devices.

Table 13. Water Delivery Measurements

Freq. of Freq. of Freq. of
. . . Est. Level of
Type of Measurement Measurement Calibration Maintenance —
(Days) (Months) (Months) y e
Propeller Meters Daily Infrequently As Needed +5%

District Staff routinely monitor each meter for abnormalities and District policy is to replace a meter
if the abnormal reading cannot be rectified in the field (see Section 8 of the plan). Section 8 also
discusses steps the District intends to take in the near-future to maintain compliance with the water

measurement requirements of SBx7-7 by verifying the accuracies of metering devices.
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B3. Water Rate Schedules and Billing

The Cawelo Board of Directors annually establishes a “Special Assessment” which is applied on a per-

acre basis. The District operates on a calendar year for budget and accounting purposes. The structure

of charges by the District to cover costs of water, operation, maintenance, administration and debt

service is comprised of three elements: Special Assessment, “Dry” standby charge, and a water toll.

Annual water tolls depend upon the transportation and pumping costs for the delivery of the
supplemental surface water to the various land areas of the District, with a separate toll fixed for
deliveries 1) from the Lerdo Canal (1,647 acres); 2) to the lands south of Poso Creek (14,014 acres);
3) to the lands north of Poso Creek (12,323 acres); and 4) to the lands of the Western Service Area

(5,062 acres). The charge for deliveries to farm turnouts is based on the volume of water delivered
(metered), as indicated in Table 14.

Table 14. Water Rate Basis

Type of Billing Yes/No % of Water Delivery Description
Water billings are based on volume of
Volume of Water Delivered Yes 100% water delivered.
Area (acres) No
Crop No
Land Assessment No

As of December, 2015, the water toll for the growing season varies from $25 to $74 per acre-foot

depending on the aforementioned delivery areas. Table 15 identifies the District’s adopted rate

structure.

Table 15. Rate Structure

Type of Billing Yes/No Description
Declining Block Rate No
Varies from year-to-year based
Uniform Yes on availability of water.
Increasing Block Rate Yes Supplemental water when available.

Currently Cawelo bills its irrigation water users at the beginning of each year, which includes all water

allocated for the year. The frequency of billing is shown in Table 16.
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Table 16.Frequency of Billing

Frequency Yes/No
Weekly No
Monthly No
Seasonally No
Annually Yes

B4. Water Shortage Allocation Policies and Drought Management
Plan

The Board of Directors of the Cawelo Water District has established and maintained Rules and
Regulations for Distribution of Water by the District as authorized by the provisions of Section 3523 of
the California Water Code. From the District’s inception, it has not been intended that the District
would supply all of the lands within its boundaries with water. Therefore, in order to provide cost
effective service, the Board has designated the District’s Service Area. The Service Area has the first
priority for delivery of District water and the first priority for the use of District Delivery Capacity.
Water Users are notified of their final allocation each year by April 30"

The District makes surface delivery of water available to the Service Area, pursuant to these rules and
regulations, under the plan for water allocation adopted by the Board. Water is allocated to water users
within the Service Area to satisfy water user applications and deliverable at the Service Area water toll
rate. Non-Service Area lands within the boundaries of the District can also receive allocated water
after the District meets the demands for Service Area water, which is delivered at the Non-Service
Area toll rate. Supplemental Water means any water available for delivery to lands within the District

boundary other than the water available annually under the District’s water supply contracts.
y y pply

A water shortage, as stated in the rules and regulations, means a condition where total Water User
applications for water use in the Service Area received by March 1% exceed the sum of the water
supplies expected as a result of the District’s contractual water supplies. If not all Water User
applications can be filled from available supplies due to a water shortage, the District will attempt to
obtain Supplemental Water. The priorities for receiving District water each year are identified in

Section IV of the District’s rules and regulations.
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Under its contract with the Kern County Water Agency, Cawelo receives an annual allocation of SWP
water which is diverted from the California Aqueduct. The amount of water available from this source
varies with the type of year (“dry” versus “wet”) and any court-ordered constraints on the amount of
pumping allowed from the Sacramento-San Joaquin River Delta. Similarly, Kern River water supplies
vary from year-to-year, as supplies are dependent on watershed precipitation and snow melt runoff in
the Sierra Nevada Mountains. Water supply planning must take this year-to-year variability into
consideration when formulating each yeat’s plan of operations. During years of short supply, Cawelo
supplements available surface water through the operation of District-owned wells. Table 17 lists the

measures that the Cawelo Board has exercised in responding to water shortages.

Table 17. Decreased Water Supply Allocations

Allocation Method Yes/No
Decrease Allocated Water Yes
Shorten Irrigation Season No
Restrict Water to Specific Crops No

The District will not deliver any water for use upon any farm as to which there exists any delinquent
Water Charge or District special assessment as to any part of said farm. Water service may be resumed
when these conditions have been remedied. Table 18 summarizes enforcement methods available to

curtail wasteful water use.

Table 18. Enforcement Methods of Allocation Policies

Enforcement Method Yes/No
Shut-off of Water Supplies Yes
Refuse Service No
Fines/Penalties No

Drought Management Plan

The Drought Management Plan details how the District would prepare for droughts and manage
water supplies and allocations during drought conditions. Some components or actions may require
review of conditions, policy changes, and long-term capital improvements. Additionally, as
conditions change and new technology and knowledge becomes available, opportunities and
constraints will change. The drought management plan describes the following components

prescribed in the Guidebook:
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)

2)

3)

What hydraulic levels or conditions (reservoir levels, stream flows, groundwater,
snowpack etc.) are monitored and measured to determine the water supply available
and level of drought severity.

The primary source of surface supply for the District is its allocation to SWP water through
the Kern County Water Agency (IKCWA), the local contractor with the SWP. Hydrologic
conditions affecting supply and operations of the SWP are extensively monitored by DWR
and used to forecast allocations to each of the project’s contractors. These allocations then
determine the quantity of SWP water available to the District. Deliveries from the California
Aqueduct into the Cawelo system are measured. In addition, groundwater elevations are
extensively monitored by the District to support operation of Cawelo’s conjunctive

management and banking operations and for compliance with DWR’s CASGEM program.

Determinations of drought severity as it applies to the SWP are developed by DWR. Data

on groundwater elevations are used by the District to assess drought severity.

The district’s policy and process for declaring a water shortage and implementing
the water shortage allocation and drought management plan.

Water supplies available from the SWP are governed by watershed precipitation, snow melt
runoff and other hydrologic factors that affect the yield of the SWP. For SWP water, in any
year when the District’s water supply from the KCWA is less the total of the contract
amounts for all water users, each water user is allocated a pro-rated share of the District’s

total water supply.

During years when the availability of water from the SWP is limited, the District landowners
pump groundwater from privately-owned wells as part of the District’s conjunctive
management strategy. The District also delivers treated oilfield produced water into the

District delivery system to supplement supply for the District landowners.

Operational Adjustments — changes in district water management and district
operations to respond to drought, including canal and reservoir operations and
groundwater management.

Figure 8 shows the annual SWP allocation in percent of SWP allocation available to the
District from 1992-2015. The figure illustrates that in a in a “dry” year, surface water
supplies from the SWP can be very limited. Other supplies available to District, such as
treated oilfield produced supplies remain unchanged in a “dry” year. Under these conditions,
pumping from privately-owned wells is significant. By contrast, in a recent “typical” year
such as 2009, surface water deliveries from the SWP were a much larger component of the

District’s water supply. The “typical” year deliveries and the treated oilfield produced water
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supplies are used to satisfy irrigation water requirements within the contract service areas
(and thereby minimize the use groundwater). The District’s average annual allocation of

irrigation water to lands within the Contract Service Area is typically 1.8 AF/acre.

During droughts, because surface water supplies available to the District are reduced from
the SWP, measures to improve management of surface water through canal and reservoir
operations have limited effectiveness. The District’s response to dry conditions has been to
increase the use of treated oilfield produced water and to exercise conjunctive management
by increasing extraction of groundwater from privately-owned wells to compensate for

reduced deliveries of surface water delivered from the CA Aqueduct.

Due to its length and severity, the current drought has compelled the District to implement
drought response measures that go beyond conjunctive management. In particular the
District has 1) severely pro-rated allocations; and 2) implemented additional projects to

increase treated oilfield produced water as a supplemental water supply.

In addition to the drought response measures undertaken by the District, individual land-
owners within the District service area have been actively managing land, water and other

resources to minimize drought-induced impacts on their farming operations.
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Figure 8. Annual State Water Project Allocations in Percent for 2004 to 2015
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4) Demand Management — policies and incentives in addition to the water shortage
allocation plan to lower on-farm water use.
The District’s primary program for demand management has been to support the
landowners through delivery of supplemental surface water to conserve groundwater. The
private landowners have provided the capital to improve efficiencies for on-farm water use.
For the most part, rather than instituting district-governed policies, capital for on-farm
improvements, and incentives to lower on-farm water use, the District’s approach to
demand management has been largely to provide the high degree of flexibility and
responsiveness in supplemental surface water deliveries necessary to enable growers to
manage water efficiently under all conditions. These practices include use of district-owned
conveyance facilities to deliver treated oilfield produced water to supplement other
contracted surface water supplies and to conserve the use of groundwater within the service

area.

The District also provides clear estimates of water allocations so that growers can make well-
informed farming decisions. The level of operational responsiveness provided by the
District together with early projections of water allocations are particularly crucial during
droughts when farmers must make challenging decisions on how best to manage their
farmland including decisions on planting and on allocation of water among established

Crops.

5) Alternative Water Supplies — discuss the potential if possible for the district to obtain
or utilize additional water supplies. These supplies could include transfers from
another water agency or district, the use of recycled water and desalination of
brackish groundwater or drainage water.

As previously mentioned, the District’s principal source of surface water is its allocation of
SWP water and the treated oilfield produced water it has blended with SWP water, District
pumped groundwater, and other surface supplies. In addition, the District can gain access to
supplemental supplies of water, including water from the CVP and the Kern River, through
exchanges and water purchases. However, throughout the drought, the District has increased
its efforts to secure additional treated oilfield produced water to supplement its surface and
groundwater supplies and has continued to adhered to its fundamental strategy of relying on
groundwater recharged during wet years to serve as a reservoir that could be drawn upon

during dry periods to satisfy demands within the District’s service areas.
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6)

7)

Stages of Actions — includes the stages of action and corresponding levels of drought

severity that district will implement in response to the drought.

Drought response in the District is a responsibility shared by the District and its growers.
The District’s drought response policies are intended to allocate available surface water,
augmented by groundwater pumped from district-owned wells, in a manner that is equitable
and consistent with the District’s operational policies while maintaining the District’s
financial viability. An important objective of this approach is to provide growers with an
accurate assessment of the volume and cost of water that will become available to them so
they can utilize this water in a manner that is best suited to the requirements of their farming

operations.

Because the quantity of SWP water available to the District in any given year is beyond the
District’s control, the District’s drought response measures center on securing additional
water supplies, and managing groundwater. Reduced allocations of District-supplied water
have placed the responsibility of managing these reduced supplies on growers to determine
how best to utilize limited water supplies through deficit irrigation, fallowing of annual

crops, and other water conservation measures.

Coordination and Collaboration — include a description of how coordination and
collaboration with other local districts and water agencies or regional groups will be
used in drought response.

The Poso Creek Regional Water Management Group (RWMG) has proven itself to be an
effective organization for operational coordination and for collaboration on development of
water conveyance and groundwater management projects. These projects have enabled the
District to expand its capacity to recharge the local aquifer and to return banked water to
banking partners. From a regional perspective, the projects have improved the ability to
distribute water within the region and increased the capability of the RWMG’s members to
exchange and transfer water for irrigation application and for groundwater recharge. In
addition to developing projects, the RWMG has been successful in obtaining state and federal
funding for implementation of projects, all of which have improved regional resiliency to

drought.

Implementation of the Sustainable Groundwater Management Act (SGMA) will provide yet
another mechanism for regional collaboration and coordination. Regional efforts to
implement this legislation will provide a firm, cooperative basis for management of
groundwater during all conditions, but will be particularly important as a tool for drought

response.
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8) Revenues and Expenditures — describes how the drought and lower water allocations
will affect the district’s revenues and expenditures.
The Cawelo Board of Directors annually establishes a water allocation which is applied on a
per-acre basis and is based on budget requirements and Board policy. SWP water and other
water supplies are delivered into the District’s distribution system and the cost of distributing
surface water in the pressurized distribution system is attributable to the fixed costs of
operating and maintaining the distribution system plus the energy to lift and convey the
supplies. The costs to the District, as well as to private well owners, of increased groundwater
pumping are substantial both because of the greater volumes of groundwater pumped during
droughts and because the cost of pumping each unit of water increases as groundwater

elevations decline.

Although the Service Charge is based on the volume of surface water projected to be available to the
District during the coming irrigation season, uncertainties in these projections, as well as in the cost
of groundwater pumping, can result in unexpected expenditures to both the District and to its water

users.
C. Basis for Reporting Water Quantities

Cawelo’s primary surface water supplies come from an annual allocation of SWP water and historically
from the Kern River. As previously noted (reference Section 2.9) year-to-year variability in those
supplies is to be expected. In “dry” years, surface water supplies are generally not sufficient to meet
water demands, thus pumping from District-owned wells is significant. In “wet” years, surface water
supplies are sufficient to satisfy irrigation water allocations (and thereby avoid the use of District-
owned deep wells) and are adequate to make significant deliveries to spreading ponds for direct

groundwater recharge.

Based on the reliability of water from the SWP, Kern River, and other sources, an “intermediate” year
in terms of supply availability was considered the most appropriate choice for a “representative year”.
For example, owing to the degree of variability, an “average” or greater water supply year has
historically occurred about once every three years. After considering relatively recent years that reflect
the current level of development, the year 2009 was selected as a “representative year” for average
operations. In compliance with the E.O. B-29-15, the water uses and operations for the drought years
of 2013, 2014, and 2015 are also included. Hydrologically these years were “dry” to “critically dry”
years and represent operations in extreme conditions. The water year types and SWP allocations for

all four years included in this Plan are summarized in Table 19.
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Table 19. Representative Year

Calendar Years 2009 2013 2014 2015
Water Year Type Below Normal Dry Critical Critical
SWP Allocation Percentage 40% 35% 5% 20%
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3 Description of Quantity of Water Uses of the Agricultural
Water Supplier

§

The total demand for irrigation water varies from year to year depending on the irrigated acres, types
of crops in production, and the local climate. “Applied water” refers to that amount of water that
must be applied in addition to rainfall to meet crop water requirements. The applied water
requirement, which is not met with imported surface water supplies, is met with pumped

groundwater.

A. Agricultural Water Use

Permanent crops, primarily citrus, nut trees and grapes, account for around 94 percent of the crops
planted in Cawelo Water District’s service area. The crop makeup of the District is largely the result
of the conversion of annual crops to high value permanent crops during the last several decades, at a
rate of approximately 600 acres per year on average. The change from annual to permanent crops has
led to a “hardening” of the total water requirement. Table 20 summarizes the agricultural water use

within the District for the representative years reported.

Table 20. Agricultural Water Use (AF)

Water Deliveries, per Year (AF)

Water Source 2009 2013 2014 2015
Water Delivered to 71,608 73,179 58,410 56,743
Landowners
Total 71,608 73,179 58,410 56,743

Tables 21a through 21d presents the water requirement for specific crops grown on the irrigated lands
of the District during the representative years. Total crop acreage is based on the District’s annual
crop survey for the representative year. Estimated ET. values were obtained from California
Polytechnic State University Irrigation Training and Research Center 'TRC) documentation. As mentioned
above, permanent crops, such as citrus, nut trees and grapes have been among the crops with the most
rapidly expanding acreages.
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Table 21A. Agricultural Crop Data For 2009

Crop Total Acres .T_/gto; Eéﬂ:;?;f)d CFZZE _V(V:,t:()er Eséé:ia(?;?g Total Crop Water Req. (AF)
Almonds 6,458 16% 3.34 21,570 2,157 23,727
Grain — Wheat 60 <1% 1.70 102 10 112
Grapes 10,812 27% 2.41 26,057 2,606 28,663
Pomegranates 256 1% 3.42 876 88 963
Open Land 5,725 14% 0 0 0 0
Citrus 10,084 25% 3.60 36,302 3,630 39,933
Pistachios 4,878 12% 3.34 16,293 1,629 17,922
Cherries 136 <1% 3.42 465 47 512
Vegetables (Misc) 210 1% 2.61 548 55 603
Others 1,131 3% 2.92@ 3,303 330 3,633

Totals 39,750 100% - 105,515 10,551 116,066

(1) Leaching requirements vary by crop, soil type, and other factors. For the purposes of this table, a leaching requirement of 10 percent of the
crop water requirement was assigned District-wide.

(2) IRRIGATION TRAINING AND RESEARCH CENTER (ITRC), California Polytechnic State University, San Luis Obispo. Zone 15, Dry

Conditions.
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Table 21B.

Agricultural Crop Data For 2013

Crop Total Acres .T_/gto; EES.It_'CrE%t:%d CFZZE _V(V:Sr Eséé:ii?;?g Total Crop Water Req. (AF)

CITRUS 10,650 30.3% 3.57 38,002 3,800 41,802
IALMOND 6,434 18.3% 3.27 21,007 2,101 23,108
PISTACHIO 5,395 15.4% 3.12 16,814 1,681 18,496
IAPRICOT 196 0.6% 3.33 654 65 719
PERSIMMON 55 0.2% 3.30 182 18 201
POMEGRANATE 256 0.7% 3.30 844 84 929
DATE PALMS 26 0.1% 3.30 86 9 94
PLUM 551 1.6% 3.43 1,889 189 2,078
VINEYARD 10,640 30.3% 241 25,643 2,564 28,208
CHERRY 199 0.6% 3.43 682 68 751
JALFALFA 30 0.1% 3.96 119 12 131
POTATO 238 0.7% 2.88 685 69 754
GRAIN 100 0.3% 1.36 136 14 149
BLUEBERRIES 135 0.4% 3.30 445 44 489
PEPPERS 120 0.3% 2.07 249 25 273
MELON 38 0.1% 1.65 63 6 69
PASTURE IRRIGATED 67 0.2% 4.01 269 27 295
TOTAL 35,130 107,768 10,777 118,545

(1) Leaching requirements vary by crop, soil type, and other factors. For the purposes of this table, a leaching requirement of 10 percent of the

crop water requirement was assigned District-wide.

(2) IRRIGATION TRAINING AND RESEARCH CENTER (ITRC), California Polytechnic State University, San Luis Obispo. Zone 15, Dry

Conditions.




Table 21C. Agricultural Crop Data For 2014

Crop Total Acres .T_/ggl Eé}‘cr‘;‘(";f)d CFEZE.V(V:;? E‘;tél&ia(?;?g Total Crop Water Req. (AF)
CITRUS 9,681 30.5% 3.57 34,546 3,455 38,001
ALMOND 6,631 20.9% 3.27 21,650 2,165 23,815
PISTACHIO 5,727 18.0% 3.12 17,849 1,785 19,634
PERSIMMON 55 0.2% 3.30 182 18 201
DATE PALMS 26 0.1% 3.30 86 ° 94
VINEYARD 8,757 27.6% 2.41 21,104 2,110 23,214
CHERRY 278 0.9% 3.43 954 95 1,049
ALFALFA 31 0.1% 3.96 124 12 136
POTATO 218 0.7% 2.88 628 63 690
GRAIN 55 0.2% 1.36 & ! 82
CARROT 40 0.1% 2.88 115 11 126
445 44 489
BLUEBERRIES 135 0.4% 3.30
MELON 53 0.2% 1.65 87 o %
PASTURE IRRIGATED 67 0.2% 4.01 269 27 295
- SO 98,112 9,811 107,924

(1) Leaching requirements vary by crop, soil type, and other factors. For the purposes of this table, a leaching requirement of 10 percent of the
crop water requirement was assigned District-wide.

(2) IRRIGATION TRAINING AND RESEARCH CENTER (ITRC), California Polytechnic State University, San Luis Obispo. Zone 15, Dry
Conditions.



Table 21D. Agricultural Crop Data For 2015

Crop Total Acres '(l)'/gtoafl Eé_???;f)d CFZZE _V(V:'t:()er Eséé:ii?;?g Total Crop Water Req. (AF)
CITRUS 9,764 29.0% 357 34,842 3,484 38,327
ALMOND 6,845 20.4% 3.27 22,347 2,235 24,582
PISTACHIO 7,772 23.1% 3.12 24,223 2,422 26,645
DATE PALMS 26 0.1% 3.30 86 9 94
VINEYARD 8,314 24.7% 2.41 20,037 2,004 22,041
CHERRY 280 0.8% 3.43 959 96 1,055
ALFALFA 31 0.1% 3.96 124 12 136
POTATO 252 0.7% 2.88 725 72 797
GRAIN 40 0.1% 1.36 54 5 60
CARROT 78 0.2% 2.88 225 22 247
BLUEBERRIES 135 0.4% 3.30 445 44 489
MELON 26 0.1% 1.65 43 4 47
PASTURE IRRIGATED 67 0.2% 4.01 269 27 295

TOTAL 33,630 104,378 10,438 114,816

(1) Leaching requirements vary by crop, soil type, and other factors. For the purposes of this table, a leaching requirement of 10 percent of the
crop water requirement was assigned District-wide.

(2) IRRIGATION TRAINING AND RESEARCH CENTER (ITRC), California Polytechnic State University, San Luis Obispo. Zone 15, Dry
Conditions



Leaching requirements vary by crop, soil type, and other factors; however, for the purposes of this

description of water uses, a uniform leaching requirement of 10 percent was assigned to all crops

(KCWA 2008). The 10 percent leaching requirement is included in the estimated total crop water

requirement. As seen in Table 21, the applied water requirement of the District’s irrigated lands was

approximately 116,000 acre-feet, which implies an average of 3.41 acre-feet per irrigated acre. As noted

above, approximately 82 percent of the survey acres were planted with permanent crops. The

remaining land is devoted to miscellaneous vegetables and other unidentified crop types. Owing to

water costs, the District does not contain much land devoted to pasture or grain crops.

Table 22 shows the District’s gross service areas and acreage irrigated from surface water and

groundwater sources. The service area acreage has changed little over time, while the irrigated acreage

has varied due to many factors.

Table 22. District Irrigated Acreage

Irrigated Acreage Acres

Year 2009 2013 2014 2015

Service Area 33,067 33,071 33,071 33,071
Surface Water and Groundwater Irrigated Area 34,0251 35,103 31,754 33,630

(1) Irrigated area based on sum of crop areas from survey (Table 21) minus “open land”.

Cropped acres as shown in Table 21 are not all irrigated acres. The amount of irrigated land not

cropped at any time during the year is shown in Table 21 as “Open Land”. Inter-cropping is not a

common practice within the Cawelo service area. District crop surveys were used to assess cropping

acreage for the representative years, and the survey did not indicate any acres as being double cropped.

Accordingly, there is no multiple crop information to report in Table 23.

Table 23. Multiple Crop Information

Cropping Pattern Acres
Year 2009 2013 2014 2015
Cropped 34,025 35,103 31,754 33,630
Inter-Cropping Negligible Negligible Negligible Negligible
Double Negligible Negligible Negligible Negligible
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B. Environmental Water Use

Cawelo does not make deliveries of water specifically for environmental purposes, there may be

environmental benefits incidental to the District’s operations.

These potential sources do not qualify as consumptive environmental water uses applicable to the

AWMP water balance, and Table 24 has been completed accordingly.

Table 24. Environmental Water Uses (AF)

Environmental Resources 2009 2013 2014 2015
In-Stream Flow Releases 0 0 0 0
Streams 0 0 0 0
Lakes or Reservoirs 0 0 0 0
Riparian Vegetation 0 0 0 0
Totals 0 0 0 0

C. Recreational Water Use

Cawelo does not supply water to recreational facilities within the service area, which is noted in
Table 25.

Table 25. Recreational Water Uses

Recreational Facility Volume (AF)
2009, 2013, 2014, and 2015 0
Totals 0

D. Municipal and Industrial Water Use

All M&I water use in the Cawelo service area is supplied by groundwater pumping. In particular, rural
residences and businesses pump groundwater from the Kern County Subbasin for domestic and
commercial uses. When available surface water supplies permit, the District replenishes the underlying
groundwater though recharge operations which are conducted at district spreading ponds. The
spreading operations are carried out in support of the pumping required to satisfy the irrigation water
requirements in the District; however, as a practical matter, the same groundwater system supplies
both agricultural users and M&I uses. In summary, the District does not supply water for municipal

and industrial water uses which is noted in Table 26.
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Table 26. Municipal/Industrial Water Uses

Entity Volume (AF)
Municipal Entities N/A
Industrial Entities N/A
Totals 0

N/A = Not applicable to District operations.

E. Groundwater Recharge Use

Indirect recharge occurs to the extent that the District delivers surface water in lieu of pumped
groundwater to satisfy irrigation water requirements. In addition, Surface water supplies which are
surplus to immediate irrigation requirements are available for direct groundwater recharge. In this
regard, the District makes use of over 400 acres of spreading ponds which consist of several ponds or
cells within a given spreading site, which are created and separated by contour dikes. The largest
spreading site encompasses about 370 acres and is referred to as the Famoso Project Basins (reference
Figure 2). Table 27 shows the volume of water recharged in the representative years, which is relatively

modest. However, during particularly wet years, recharge through the use of spreading ponds is

significant.
Table 27.Groundwater Recharge Uses
i Volume! (AF
Locatlon/Grgundwater Method of Recharge (AF)
Basin 2009 2013 2014 2015

Spreading of Surface

District S ding Pond
istrict Spreading Ponds Water

3,489 6,227 4,722 4,006

Totals 3,489 6,227 4,722 4,006

(1) Values have not been reduced by evaporation, thus represent gross estimates.

The District operates a long-term “In-Lieu Water Banking Program” that allows “banking partners”
to store “surplus” water, in the District and to recover their water when needed. Water banking
involves the regulation of surplus surface water supplies, by placing the water into groundwater storage
for subsequent recovery. The storage is achieved through either indirect or direct recharge. Indirect
recharge is based on the delivery of surface water in-lieu of pumping groundwater. Direct recharge is
based on the surface spreading and percolation of water supplies in basins or ponds (such as the

District’s Famoso Project Basins).
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Banking partners include the Zone 7 Water Agency (located in the Livermore area) and the Dudley
Ridge Water District (located in Western Kings County). The following agreements govern the
banking arrangements with these agencies.
*  “Agreement Between Alameda County Flood Control and Water Conservation District,
Zone 7 and Cawelo Water District for a Water Banking and Exchange Program”, which
became effective in 2000.
* “Amended and restated Agreement for Water Regulation Program between Cawelo Water
District and Dudley Ridge Water District”, which became effective in 2002.

The In-Lieu Water Banking Program provides up to 120,000 acre-feet of groundwater storage capacity
for a banking partner(s) with an annual recharge and recovery capacity of approximately 1,500 to 5,500

acre-feet per year.
F. Transfer and Exchange Use

Cawelo’s primary source of surface water is the SWP and this water must be pumped from California
Aqueduct into the Bakersfield area via the Cross Valley Canal. When practicable, the District engages
in operational exchanges with other agencies in order to avoid the cost of some or all of this pumping.

These operational exchanges do not alter the District’s water supply.

Though not a long-term CVP contractor, Cawelo has purchased CVP water that has been available
from time to time, typically during the peak runoff period of wet years. In this regard it is noteworthy
that the District has received deliveries from the Friant-Kern Canal using conveyance facilities in the
North Kern Water Service District, to facilitate such purchases. The recent completion of the

Calloway-to-Lerdo Intertie enhances this capability.

The District was in agreement with the neighboring Improvement District No. 4 (ID4) for the use of
water that allowed surplus M&I water to be transferred into CWD for irrigation purposes and
groundwater replenishment. The ID4 water includes water permitted to entities in the City of
Bakersfield and other local communities. Historically, these transfers into CWD were relatively small,
on the order of less than 1,000 acre-feet. Table 28 lists the amount of water transferred from 1D4 into
the District in the representative years. Note that a total of 1,585 acre-feet were included in the 2009
arrangement, however, 694 acre-feet were carried over into the following year (2010). Also note that

the agreement between ID4 and Cawelo has since ended.
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Table 28. Transfer and Exchange Uses

From Agency| To Agency | Type of Transfer/Exchange® | 2009 (AF) 2013 (AF) 2014 (AF) 2015 (AF)
ID4 Cawelo WD M&l to Agricultural 891
Cawelo Dudley Ridge Payback/Recovery -- 874 3,554 2,000
Cawelo North Kern Exchange -- -- 2,382 -
Cawelo Zone 7 Exchange - - 5,219 5,029
Totals 891 874 11,155 7,029

(1) Typical transfer/exchange types: Ag to M&l, M&l to Ag, or Ag to Ag.

Note that the District views these transfers and exchanges with non-district entities as separate from
those made as part of their In-Lieu Water Banking Program (mentioned earlier) with banking partners.
The banking transfers are not applicable to agricultural water uses within the District and are not

shown in Table 28.

G. Other Water Use

All water uses of any significance have been described previously in this section. Negligible volumes
of water are used within the District for dust abatement and other incidental agricultural use. Table 29

notes that the cumulative water use for these purposes is insignificant.

Table 29.0ther Water Uses (AF)

Water Use Volume (AF)
2009, 2013, 2014, and 2015 0
Totals 0

H. Projected Water Use

Cawelo’s surface water supplies, delivered via the SWP and from the Kern River, will likely be reduced
in the future; however the amount and timing of the reduction is somewhat uncertain. Whereas the
Kern River supply will likely be reduced due to increased use of this supply by the City of Bakersfield,
the District’s contracted SWP water supply is constrained by the following management and regulatory

factors:

* The conservation facilities to be constructed as part of the SWP have not been completed,

which has the effect of reducing the yield of the District’s contract supply;
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® Federal and State regulatory agencies have, particularly since the mid-1990s, placed
additional constraints on pumping from the SWP’s Banks Pumping Plant, which were not
contemplated, and have resulted in reductions in reliability and yield; and

® The annual allocation of water from the SWP during a given year is a moving target until
as late as August in a given year; accordingly, District growers must make decisions

regarding annual plantings before knowing their water allocation.

Finally, while CVP 215 water has been an infrequent and relatively small source of supply, recent
actions to “restore” the San Joaquin River are expected to reduce the availability of such supplies in

the future.

Permanent crops dominate Cawelo’s irrigated lands, most of which rely on low-volume irrigation
methods. Without any foreseeable pressure to urbanize, the landscape is not expected to change in
the near term. Permanent crops represent a “hard” demand for water that must be met each and
every year. To the extent that surface water supplies are reduced, there is an offsetting increase in
groundwater pumping to meet irrigation water requirements. In this regard, it is noted that
groundwater levels evidenced a declining trend prior to Cawelo’s importation of surface water
supplies. Accordingly, reductions in the availability of surface water supplies threaten to induce a

long-term decline in groundwater levels.

49



4 Description of Quantity and Quality of the Water
Resources of the Agricultural Water Supplier

A. Surface Water Supply

As mentioned earlier, the Cawelo Water District began importing surface water in February of 1976.
The primary source of surface water is SWP water delivered through the California Aqueduct and the
CVC. Besides SWP supplies, the District supplements deliveries with water originating from other
sources, including the Kern River, CVP via the Friant-Kern Canal, and water produced by local oil

well operations.

(1) State Water Project

Cawelo imports SWP water under a contract with the KCWA for 38,200 acre-feet per year. The
contract with the KCWA was signed in 1972, simultaneously with the construction and operation
agreements for the Cross Valley Canal. Over the last 36 years, this source of supply has averaged
about 27,500 acre-feet annually. Going forward, the average yield of Cawelo’s contract amount is
expected to be around 61 percent of the 38,200 acre-feet or about 23,300 acre-feet annually (based on
the 20711 SWP Water Supply Reliability Repord). Shortages in SWP supplies are occurring more frequently
and are larger than originally envisioned, mainly due to the regulatory restrictions on exports from the

Sacramento-San Joaquin River Delta.

From time to time, additional SWP supplies, referred to as “Article 217 water, are made available.
Historically, Cawelo has seen an annual Article 21 allocation of approximately 6,800 acre-feet;
however, due to the aforementioned restrictions on pumping water from the Delta, Article 21 water

is becoming less available to Cawelo and other districts over time.

(2) Kern River

The other major contractual source of surface water supply is Kern River water purchased from the
City of Bakersfield. Under this contract, which is no longer a reliable supply, the City sold Kern River
water to the District in an amount which averaged 27,000 acre-feet annually. The contract’s basic
delivery schedule called 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. The contract also provided for the sale and
delivery to Cawelo of “miscellaneous water” which occasionally was available in addition to the
contract amount. 'The District has been in discussions with the City of Bakersfield to reach a new

agreement for the diversion of Kern River water.
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(3) Central Valley Project

While Cawelo is not a long-term CVP contractor, the U.S. Bureau of Reclamation has historically
made annual contracts available to non-CVP contractors for the purchase and diversion of “Section
215” water, which is generally characterized as un-storable and unmanaged flood flows of short
duration. The availability of CVP Section 215 water depends on the hydrologic conditions of the San
Joaquin River and diversions are made from the Friant-Kern Canal. Given the recent completion of
the Calloway-to-Lerdo Intertie, Cawelo is now capable of receiving CVP Section 215 deliveries when

available.

(4) Treated Qilfield-Produced Water

Cawelo receives treated oilfield produced water in conformance with the CVRWQCB waste discharge
requirements. The agreements are as follows:

- There is an agreement between Chevron USA Inc. (Chevron) and Cawelo provides Chevron
the right but not the obligation to deliver 29,405 acre-feet per year. The record of direct
delivery of treated oilfield-produced water from Chevron, which began in 1996, has averaged
almost 19,000 acre-feet annually.

- There is an agreement with Valley Water Disposal Company which provides for the delivery
of 3.22 acre-feet per day of treated oilfield produced water to Cawelo facilities.

Treated oilfield produced water is blended with other waters of the District and delivered to the users
through the main distribution system (see Section 2.3). Actual deliveries of treated oilfield produced
water have totaled about 30,000 acre-feet per year in recent years.

(5) Poso Creek

In 1982, Cawelo constructed a streamflow gaging station on Poso Creek near State Highway 65,
located approximately one mile upstream of the eastern boundary of the District. The 43-year average
(1961 through 2003) annual flow of Poso Creek at the State Highway 65 gaging station has been about
20,250 acre-feet; however, it is noted that runoff during a few very wet years comprises most of this
annual average. While flows are infrequent, some District landowners do exercise their riparian rights

from time to time and divert water from Poso Creek.

In 2000, the District was issued a Permit to divert water from Poso Creek for beneficial use at a rate
of approximately 110 cfs, with the volume limited to 30,000 acre-feet between November 1 and June
14 of the following year. An agreement between Cawelo Water District, North Kern Water Storage
District, and Semitropic Water Storage District allocated the first 135 cfs of Poso Creek flow, as

measured at the State Highway 65 gaging station, to Cawelo.
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Table 30 shows Cawelo’s diversions from surface water sources for the years 2007 through 2015.

These diversions exclude Poso Creek.

Table 30.Surface Water Supplies (AF)

Diversion

Source SesiEan 2007 2008 2009 2010 2011 2012 2013 2014 2015
. Water year type
Kern River S 3,638 28,000 27,000 31,251 37,635 10,760 6,349 5,288 0
and priority rights.
State Water Water year type
Project and priority rights 22,920 13,370 15,280@ 29,800 30,560 24,830 14,949 | 8,238 7,628
(SWP) (state).
Szlrllgal Water year type
. y and priority rights 0 0 0 0 0 0 0 0 0
Project federal)
(CVP)® ( :
Treated
Oilfield 20,291 28,422 31,700 33,139 27,359 37,107 34,031 | 32,089 | 31,010
Produced
Other® 4,412 6,036 -604
Totals 46,849 69,792 73,980 94,190 95,554 72,697 59,741 | 51,650 | 38,034

(1) District facilities were not capable of accepting CVP water during these years, see Section 4.1 C.

(2) Value represents total District SWP allocation for the year. Note that 4,624 AF were carried over into

the following year (2010), resulting in only 10,656 AF delivered in-District in 2009.

(3) These deliveries are from various suppliers that include Kern Water Bank or water from north of the
Delta, but are not yearly programs and vary from year to year. Values also include releases from in-
district regulating surface reservoirs used to balance the pressurized distribution system, and negative

values indicate water stored in the same reservoirs.

Table 31 lists restrictions or imposed limitations on sources of Cawelo’s surface water supply; in
y

particular, the District’s supply of SWP water via the California Aqueduct. Restrictions on this supply

generally result from Court Orders and regulatory actions of wildlife agencies related to endangered

species actions and actions of the SWRCB that restrict the pumping operations managed by the DWR.

Pumping restrictions have adversely affected the reliability of this source of supply.

The use of treated oilfield produced water is restricted by the waste discharge requirements of the

CVRWQCB and the specific agreements between the District and the treated oilfield water producers.
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All transfers of treated oilfield produced water into the District for irrigation purposes are authorized
by the EPA Waste Discharge Reports (WDR) permit program within the State of California. The

quality of treated oilfield -produced water is measured monthly, as explained in Section 4.6 with the

restrictions or imposed limitations shown in Table 31.

Table 31. Restrictions on Water Sources

o Name of
Restrictions or Imposed . .
Source Limitations AgenFy Operational Constraints
Imposing
State Water Reduced reliability of SWP deliveries south of the

Project (SWP)

Delivery Schedule and Volume

DWR Sacramento-San Joaquin River Delta due to court-
ordered constraints on pumping.

Treated oilfield
Produced Water

Water Quality Monitoring/Water-
Use Restrictions

Restrictions on water quality of treated oilfield
CVRWQCB produced water for use in irrigated agriculture (i.e.
District operations).

B. Groundwater Supply

A significant portion of the District overlies a usable groundwater basin; in particular, the Kern County
Subbasin of the Tulare Lake Basin, which is part of the Central Valley aquifer system. DWR Bulletin
118 (2003 Update) identifies the Kern County Subbasin as No. 5-22.14. The Kern County Subbasin
is shown in relation to the District’s service area on Figure 9, and the size of the basin (as published

by DWR) is indicated in Table 32.

Table 32. Groundwater Basins

Basin Name Size (Sqg. Mi.) Est. Capacity (AF) Safe Yield (AFY)
Kern Cqunty Groundwater 3,040 40,000,000 TBD
Subbasin

DWR San Joaquin District Kern County Groundwater Basin Information:
http://www.water.ca.gov/pubs/groundwater/bulletin_118/basindescriptions/5-22.14.pdf
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As mentioned in Section 2.4, underlying the District service area are deposits of the Kern River
formation consisting of poorly bedded, loosely consolidated sands, gravels, silts, and clays. The
permeable alluvial deposits form an aquifer system that is naturally replenished by the flow of
underground water originating from precipitation in the hills and mountains to the east of the
District. In addition, the use of imported surface water and treated oilfield-produced water, coupled
with the District’s groundwater recharge and water banking programs, help to replenish the
underlying groundwater system and mitigate the effects of groundwater pumping.

The District commenced a Groundwater Monitoring Program in the fall of 1979, and currently
measures groundwater levels in approximately 250 wells on a semi-annual basis. While water levels
have gone up during “wet” periods and down during “dry” periods, average water levels throughout
the District were about the same in the spring of 2012 as they were in 1980. However, as previously
noted, reductions in historically available surface supplies, with a commensurate increase in

groundwater pumping, can potentially adversely affect groundwater levels going forward.

More information on groundwater management in the District, as well as the geology of the aquifer
underlying the District’s service area, is presented in the Cawelo Water District’s 2007 Groundwater
Management Plan. Table 33 indicates the date of the Plan and lists the firm responsible for its

preparation.

Table 33. Groundwater Management Plan

Prepared By R.L. Schafer & Assoc.
Year 2007
Is Appendix Attached? Yes

While most of the groundwater pumping within the District is attributable to on-farm pumping, the
District maintains and operates 16 deep wells to supplement deliveries of surface water as needed
(reference Figure 2 for the locations of these wells). Typical District-constructed wells vary from
1,200 to 1,500 feet in depth, with perforated intervals around 500 feet to the bottom, in a 30-inch
(minimum) diameter bore hole. Pumping lifts vary with hydrology and location; however, the average
lift has been approximately 500 feet in recent years. A typical District-owned deep well is shown in

Figure 10.

Estimates of pumping from privately-owned wells are not reported to the District boundaries unless
the water is pumped into the District’s system for conveyance and delivery. Although infrequent,
water pumped from certain private wells is used for District purposes through an agreement with the

private well owner.
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Figure 10. Typical Cawelo District-Owned Groundwater Well

Table 34 shows groundwater pumped by District wells for the years 2007 through 2015 in acre-feet

per year.
Table 34. Groundwater Supplies (AF)

Gm;gg;"r’later 2008 2009 2010 | 2011 2012 2013 2014 2015
District Wells 10,175 | 1,825 | 1,030 109 4,865 21,899 19,213 | 23,348
Private Wells
bumped info CWD 0 0 0 0 0 2,601 6,084 6,522

Totals 10,175 | 1,825 | 1,030 109 4,865 24,500 25297 | 29,870

C. Other Water Supplies

The District does not actively import surface water from sources other than those listed in Sections

4.2. In general, there are no uncontrolled inflows to the District, with the exception of Poso Creek,

which is frequently dry but which, at times, is a source of unregulated inflow. Flows from Poso Creek

are measured at weirs which enable the District to estimate inflows, except during storms when

accurate measurements are not practicable.
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D. Drainage from the Surface Area

Drainage wells and surface drainage systems are not employed by the District. In some areas,
groundwater below the root zone from excessive deep percolation is recoverable and can be used to
supplement surface water. In these areas, the recovered water is generally of poorer quality than
surface water but is suitable for agriculture. As Table 35 summarizes, there are no flows to saline sinks

or perched water tables.

Table 35. Drainage Discharges

Surface/Subsurface Drainage Path AF
Flows to saline sink none
Flows to perched water table none

E. Water Supply Quality

The District’s principal sources of imported water include the SWP, Kern River, and treated oilfield
produced water. In addition, the District pumps and delivers groundwater from time to time. Water
quality data are collected for each source of supply as it relates to agricultural suitability and these data
are presented in Table 36 for 2012.

Table 36. Source Water Quality Assessment For 2012

Parameter Units SWP Kern River

B mg/l 0.02 0.16
Ca mg/l 225 18.2
Mg mg/| 12.13 3.2

Na mg/l 56.6 51.1

K mg/l N/A 2.38

Cl mg/l 79.8 72.0
SO4 mg/| 38.87 24.5
NOs mg/| 3.2 0.47
TDS mg/| 280.87 229.55

Furthermore, recall that Cawelo delivers water exclusively for irrigation uses. From this perspective,
the quality of SWP water and Kern River water is considered good to excellent. Treated oilfield
produced water is typically blended with other sources of supply in the District’s regulating reservoirs.

The TDS concentration of treated oilfield produced water averages around 500 mg/L; however, after
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blending, the quality is typically no more than 450 mg/L, which is satisfactory for most agricultural
uses in the District. While the groundwater quality is good in most parts of the District, there are
areas where the concentrations of TDS and chlorides have exceeded the limits normally desired for

irrigation of salt-sensitive crops levels, 450 mg/L and 140 mg/L, respectively.

The District operates the Cawelo Water District Coalition, which is in turn a member of the Southern
San Joaquin Valley Water Quality Coalition (SSJVWQC) and in that capacity, participates in, and
contributes financially to, a Regional Water Quality Control Board program to monitor and improve
surface water and groundwater quality associated with agricultural activities. The Regional Board has
promulgated a broader ILRP to address both surface water and groundwater quality. As a service to
its landowners, the District does operate and facilitate the ILRP in cooperation with the Regional
Water Quality Control Board.

Since Cawelo does not provide drainage facilities or assessment of on-farm subsurface drainage
systems, the limitations associated with drainage reuse are not applicable to District operations, as
noted in Table 37.

TABLE 37. DRAINAGE REUSE EFFECTS
(Not Applicable to Cawelo)

Drainage Reuse Limitations

Analyte Increased Blending Restricted Area of

Leaching Supplies Use Restricted Crops Other

N/A

N/A = Not applicable to District operations.

F. Water Quality Monitoring Practices

The District actively monitors surface water and groundwater quality. The majority of monitoring
locations are at District pumping stations where the principal surface water supplies from the SWP
and Kern River are imported to the District. In particular, samples are collected and analyzed at each
of Pump Stations “A” and “B” on a monthly basis. Water quality reports for this source of supply are
prepared by the treated oilfield producers and provided to the CVRWQCB to illustrate compliance
with regulations and guidelines contained in their respective discharge permits. Groundwater pumped
from District deep wells is sampled in years of heavy use --- typically during years of reduced surface
water supplies. Table 38 provides general information on monitoring of source water quality in the

District.
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Table 38. Water Quality Monitoring Practices

Source Monitoring Location Monitoring Practice Frequency of Analysis
SWP Pump Sta. “A” Agricultural Suitability Monthly!
Kern River Pump Sta. “B” Agricultural Suitability Monthly
Treated Oilfield Water| Reservoir “B” Agricultural Suitability Monthly
Groundwater? Agricultural Suitability Annually

(1) Monitored by other entities and the DWR, on behalf of the District.
(2) Primarily on District-owned wells, but periodically includes some privately-owned wells.

Drainage water is essentially non-existent in the District. As noted in Table 39, Cawelo does not need

to conduct monitoring of surface drainage.

Table 39: Water Quality Monitoring Programs for Surface/Sub-Surface Drainage

Monitoring Program Analyses Performed Frequency of Analysis
Surface Water and Groundwater

EC and NOs Not needed

Surface and Groundwater
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5 Water Accounting and Water Supply Reliability

A. Quantification of Water Supplies

The Cawelo Water District distribution system is composed mostly of pipeline laterals and some
concrete-lined canals as described in Section 2.3. Meters are installed in all pumping plant discharges
and at all canal and pipeline turnouts for monitoring the quantities of irrigation water delivered
throughout the distribution system. Table 40a through 40d includes a monthly accounting of the
amounts of water arriving within District boundaries from each source of supply in the representative
years, after consideration of operational losses which occur outside the District’s service area (i.e. canal

seepage and evaporative losses).
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Table 40a. Surface and Other Water Supplies for 2009 (AF)

Source Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
Kern River 0 0 482 2,257 5,030 7,295 6,536 5,400 0 0 0 0 27,000
State Water Project (SWP) 0 0 0 0 0 0 1,099 | 2,412 | 4,725 | 2,196 224 0 15,280
Central Valley Project (CVP) 0 0 0 0 0 0 0 0 0 0 0 0 0
Treated OQilfield Produced 2,691 | 2,379 | 2,742 | 2,630 | 2,664 | 2,654 | 2,651 | 2,753 | 2,622 | 2,690 | 2,660 | 2,565 31,700
Recycled Water 0 0 0 0 0 0 0 0 0 0 0 0 0
Totals 2,691 | 2,379 | 3,224 | 4,887 | 7,694 | 9,949 | 10,286 | 10,565 | 7,347 | 4,886 | 2,884 | 2,565 73,980
(1) Value does not include Private Wells and water carried over towards 2010.
Table 40b. Surface and Other Water Supplies for 2013 (AF)
Source Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
Kern River 278 276 288 497 1,010 0 1,452 | 1,966 582 0 0 0 6,349
State Water Project (SWP) 0 0 0 0 1,672 | 3,828 | 2,632 | 2,885 | 3,317 615 0 0 14,949
Central Valley Project (CVP) 0 0 0 0 0 0 0 0 0 0 0 0 0
Treated Oilfield Produced 2,991 2,701 2,860 | 2,807 3,004 2,799 2,799 2,835 2,939 2,769 2,752 2,776 34,031
Other® 117 288 58 361 770 -172 900 893 202 1,429 -112 -321 4,412
Totals 3,385 3,265 | 3,206 3,666 6,456 6,455 7,782 8,579 7,040 | 4,812 2,640 2,455 59,741

(1) These deliveries are from various suppliers that include Kern Water Bank or water from north of the Delta, but are not yearly programs and
vary from year to year. Values also include releases from in-district regulating surface reservoirs used to balance the pressurized distribution

system; negative values indicate water stored in the same reservoirs.
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Table 40c. Surface and Other Water Supplies for 2014 (AF)

Source Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
Kern River
0 0 0 0 91 258 149 817 655 | 1,033 | 970 | 1,315 | 5,288
State Water Project (SWP) 0 0 0 694 | 2,462 | 1,105 | 2,737 | 855 385 0 0 0 8,238
Central Valley Project (CVP) 0 0 0 0 0 0 0 0 0 0 0 0 0
Treated oilfield Produced 2856 | 2432 | 2,873 | 2,767 | 2.356 | 2,707 | 2,768 | 2.696 | 2,749 | 2,646 | 2,619 | 2,618 | 32,089
Other®
942 36 188 | 335 | -883 | 1,166 | 1,444 | 1,114 | 1,814 | 256 | -255 | 548 6,036
Totals 3,798 | 2,468 | 3,061 | 3,126 | 4,026 | 5,236 | 7,007 | 5482 | 5603 | 3,936 | 3,335 | 4481 | 51,650

(1) These deliveries are from various suppliers that include Kern Water Bank or water from north of the Delta, but are not yearly programs and
vary from year to year. Values also include releases from in-district regulating surface reservoirs used to balance the pressurized distribution
system; negative values indicate water stored in the same reservoirs.
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Table 40d. Surface and Other Water Supplies for 2015 (AF)

Source Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals
Kern River 0 0 0 0 0 0 0 0 0 0 0 0 0
State Water Project (SWP) 0 0 0 0 0 2,196 | 3,649 | 1,525 135 0 0 123 7,628
Central Valley Project (CVP) 0 0 0 0 0 0 0 0 0 0 0 0 0
Treated oilfield Produced 2,723 2,464 2,616 2,488 2,614 2,710 2,807 2,859 2,434 2,443 2,404 2,447 31,010
Other® 274 943 -667 929 99 -134 -345 489 357 -162 -1,113 | -1,275 -604

Totals 2,997 3,407 1,950 3,417 2,713 4,772 6,110 4,873 2,926 2,281 1,292 1,295 38,034

(1) These deliveries are from various suppliers that include Kern Water Bank or water from north of the Delta, but are not yearly programs
and vary from year to year. Values also include releases from in-district regulating surface reservoirs used to balance the pressurized
distribution system; negative values indicate water stored in the same reservoirs.
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The Cawelo Water District, along with many other districts and local communities, pump groundwater
from the Kern County Subbasin. The District measures and records groundwater pumping from
district-owned wells; however, pumping from privately-owned wells is not reported to the District
unless the water is pumped into the District’s system for conveyance and delivery. Table 41 presents

a monthly summary of the quantity of groundwater pumped within the Cawelo service area by year.

Table 41. Groundwater Supplies Summary

District Wells?!
(AF)

Month 2009 2013 2014 2015
January 0 1,236 370 440
February 0 1,636 2,030 1,422

March 43 1,109 55 2,136

April 54 2,397 384 2,793

May 227 2,307 1,890 2,111
June 401 2,529 3,021 2,347
July 11 2,448 2,208 2,384
August 2 2,420 2,348 3,289
September 3 2,107 2,102 2,421
October 1 1,993 2,403 1,991
November 544 428 1,452 1,666
December 539 1,290 949 349
Totals 1,825 21,899 19,213 23,348

(1) Private pumping not included in tables, as pumped volumes are not reported to the District.

The imported surface water, treated oilfield produced, and the pumped groundwater are the primary
sources of water for the District. Effective precipitation, however, constitutes an uncontrolled source
of supply which reduces the applied irrigation water requirement to some extent. As noted in Section
2.5, most of the precipitation occurs in the winter with little to none occurring during the summer
months. Accordingly, most of the precipitation that falls within the District’s service area provides

soil moisture at the beginning of the growing season.

Table 42 shows the estimated volume of effective precipitation, based on Cawelo’s total irrigated area.
The estimate for 2009 is based on KCWA’s published estimate of the average effective precipitation
per acre for 2009 (KCWA 2009) and the 39,750 total irrigated acres within the service area. The total
rainfall in the Cawelo service area for calendar year 2009 was 4.63 inches, as measured at the Cawelo
Water District office. The unit effective precipitation for 2009 was estimated at 1.64 inches per acre
for the San Joaquin Valley portion of Kern County (KCWA 2009). For the years 2013, 2014, 2015 the
effective precipitation was estimated using daily precipitation data and making the following
assumptions: 1) effective precipitation occurs in the growing season from roughly March through
October, and 2) The first 0.5 inches of precipitation during any rain event will evaporate before it

makes it to the root zone.
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Table 42. Effective Precipitation Summary (AF)

Effective Precip.
Year Precip. (in) (AF)
2009 4.63 5,433
2013 0.82 0
2014 4.54 0
2015 3.53 869

B. Tabulation of Water Uses

Table 43 shows the volume of water delivered to Cawelo’s irrigation customers. The volume of water

delivered is based on flow measurements at the farm turnouts.

Table 43. Applied Water

Delivered To Volume (AF)
Year 2009 2013 2014 2015
Farm Turnouts 71,608 73,179 58,410 56,743

Table 44 summarizes water uses within the Cawelo service area. The calculated crop ET. was used in

developing the District’s crop water requirement as seen in Table 21a through 21d and described in

the text which accompanies the tables. The estimate of losses from the canal system is based on

balancing measured system inflows and outflows and is recorded in Table 44 as “‘conveyance seepage

and evaporation” (item 4). Refer to Section 3 for the description of other agricultural water uses

included in Table 44.
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Table 44. Quantification of Water Use

Estimated Water Use Volume (AF)
Year 2009 2013 2014 2015
Crop Water Use
1 Crop Water Requirement(1> 116,066 118,545 107,924 114,816
2 Leaching®@ - -- -- --
3 Cultural Practices® - -- -- --
Conveyance and Storage System
4 Conveyance Seepage & Evaporation® 7,751 3,956 3,001 3,266
5 Conveyance Operational Outflows -- -- -- --
6 Reservoir Evaporation N/A N/A N/A N/A
7 Reservoir Seepage N/A N/A N/A N/A
Environmental Use
8 Environmental Wetland Use N/A N/A N/A N/A
9 Riparian Vegetation Use N/A N/A N/A N/A
10 Recreational Use N/A N/A N/A N/A
Municipal and Industrial
11 Municipal® N/A N/A N/A N/A
12 Industrial® N/A N/A N/A N/A
Outside the District
13 Transfers or Exchanges Out of Service Area®) N/A 874 11,155 7,029
Other Uses N/A N/A N/A N/A
Subtotal 123,817 125,646 123,800 124,293
Groundwater recharge® 3,489 6,227 4,722 2,448

(1) Includes ET. and allowance for leaching, see Table 21 and preceding text.

(2) Included in Item 1.

(3) District evaporation and seepage (deep percolation) losses estimated, based on approximate
average of 10% loss of total supply (Table 47), as stated in District’'s 2012 Engineer’s Report.

(4) See Table 26 and preceding text.
(5) See Table 28 and preceding text.

(6) This amount reflects volume supplied directly to spreading ponds. Water delivered to recharge
basins is not included in the demand totals, as it is water intended for use as future supply.
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Table 45 intended to summarize the amount of monitored on-farm surface and subsurface drainage
water leaving the service area; however, as discussed previously, drainage wells and surface drainage

systems are not employed by the District.
Table 45. Quantification of Water Leaving District

Drain Water Leaving District Volume (AF)
Year 2009 2013 2014 2015
Surface 0 0 0 0
Subsurface 0 0 0 0
Subtotal 0 0 0 0
Table 46 shows that there are no irrecoverable losses within the District.
Table 46. Irrecoverable Water Losses
Drain Water Leaving District Volume (AF)
Year 2009 2013 2014 2015
Flows to Saline Sink 0 0 0 0
Flows to Perched Water Table 0 0 0 0
Subtotal 0 0 0 0

C. Overall Water Budget

The total water supplies made available by Cawelo to the lands within its service area during the
representative years are summarized in Table 47. The supply side of the water budget presented in
this AWMP identifies the total deliveries by the District, which includes both surface water and
groundwater pumped from District-owned wells. As described previously, on-farm pumping is not
reported to the District except in instances where water from private wells is discharged into District

facilities for conveyance. Refer to Section 5.1 for a description and quantities of these sources.
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Table 47. Quantification of Water Supplies

Water Supplies (From) Volume (AF)

Year 2009 2013 2014 2015
1 Surface Water (Table 40) 73,980 59,741 51,650 38,034
2 Groundwater (Table 41) 1,825 24,500 25,297 29,870
3 Annual Effective Precipitation (Table 42) 5,433 0 0 869
4 Water Purchases® -- -- -- --
5 Transfers or Exchanges into District® 891 -- -- --
Subtotals 82,129 84,241 76,947 68,773

(1) Included in Item 1.
(2) See Table 28 and preceding text.

Table 48 summarizes the water budget for the service area for the representative years. The budget
summary identifies the total uses within the CWD service area, including the uses met by on-farm
pumping. Since on-farm pumping is not explicitly accounted for, the water balance closure term
represents the extent to which on-farm pumping is used to satisfy water demands within the District.
In addition, this budget does not account for sub-surface inflow to or outflow from the District, which

would be included in a complete, long-term water balance.

Table 48. Budget Summary

Water Accounting (From) Volume (AF)
Year 2009 2013 2014 2015
1 Subtotal of Water Supplies (Table 47) 82,129 84,241 76,947 68,773
2 Subtotal of Water Uses (Table 44) 123,817 125,646 123,800 124,293
3 On-farm Drainage Water Leaving Service Area 0 0 0 0
(Table 45)
Water Balance Closure Term 41,688 41,405 46,853 55,520

The “water balance closure term” represents the amount of on-farm (or private) groundwater
pumping necessary to meet water requirements for irrigated lands located outside the service area (i.e.
outside the surface water delivery area), as well as those lands within the service area that required

morte than the water allocation from the District.
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D. Future Water Supply Reliability

Recall that the District contracted with the KCWA for the delivery of SWP water; however, shortages
in this source of supply have been more frequent and larger than originally envisioned. This
observation is largely due to the incomplete status of SWP facilities and increased regulatory
restrictions on exports from the Sacramento-San Joaquin River Delta. In this regard, DWR Bulletin
160-09 (2009) articulated some of the water supply “challenges” facing the Tulare Lake Basin, of which

Cawelo is a part. These challenges include the following:

A. Water quality and environmental needs for the Delta are reducing the export volume of
water pumped and available for delivery. For example, new biological opinions for
endangered species and statutory requirements in December 2008 reduced export

pumping by around 20-30 percent.

B. Changes in the OCAP (Operations Criteria and Plan, USBR) could worsen delivery
reliability issues of imported water from the CVP and SWP.

C. The San Joaquin River Settlement will reduce CVP water diverted into the Friant-Kern

Canal, possibly by as much as 15 percent (on average) as interim flows began October 1,
2009, which also affects the availability of CVP 215 water.

According to the 2011 State Water Project Delivery Reliability Report (DWR 2012), the long-term
reliability of surface water supplies to Southern California from the Delta is expected to average 60

percent of the contractual amounts.

Under a long-term contract with the City of Bakersfield, Cawelo received Kern River water in annual
amounts which varied from less than 3,000 acre-feet in a “dry” year to nearly 40,000 acre-feet in a
“wet” year. The supply under this contract is now unreliable and discussions are underway between
the District and the City of Bakersfield regarding the possibility of future deliveries; however, this

source of supply remains uncertain at this time.

Cawelo is under contract with various oilfield operators to receive treated oilfield produced water in
conformance with the CVRWQCB waste discharge requirements (Section 4.1). Supplies from this
source are dependent on local oil production, inasmuch as the water is incidental to the production of
oil. In recent years, the total delivery of treated oilfield produced water has ranged between 20,000

and 40,000 acre-feet and is expected to remain in this range for the foreseeable future.
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Groundwater is pumped to the extent that irrigation water requirements exceed the other supplies
available through the District. Accordingly, any reductions in the reliability of these other supplies
will result in a commensurate increase in the use of groundwater. Increased use of pumped
groundwater will contribute to lower groundwater levels (and higher costs of energy for pumping) and

may contribute to land surface subsidence.

Therefore, efficient water management practices and conjunctive management are critical for the well-
being of the communities and districts that depend on these sources of water. In 2007, Cawelo joined
several neighboring water agencies in adopting an Integrated Regional Water Management Plan (Poso
Creek IRWMP) which identified “water supply reliability” as the Region’s principal water resources
concern going forward. The Poso Creek IRWMP identified and prioritized a number of projects to
mitigate anticipated reductions in water supply reliability, several of which have been constructed, are
under construction, or will be under construction in the near term. Some examples of the efforts
Cawelo is making through the IRWMP, regarding improvements to district facilities and management,
are illustrated in Sections 2 and 7 of this AWMP. A discussion of future changes to the District’s

water supplies, in particular, from climate change, is presented in Section 6 of the plan.
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6 Analysis of the Effects of Climate Change

In accordance with the 2075 Guidebook, Cawelo has updated the Analysis of the Effects of Climate
Change to discuss expanded climate impacts and the vulnerability assessment of the vulnerability
assessment of the 2015 Poso Creek IRWM Plan Update.

A. Effects of Climate Change on Agriculture’s Water Demand

Several investigations were conducted by the USGS California Water Science Center (CAWSC)
regarding hydrological effects of climate scenarios in the Sierra Nevada Mountain Range (USGS 2009;
Water Resources Research, 2012). SWP water supplies are directly affected by the quantities of runoff
and recharge in the Sierra Nevada Mountains. Fach of these investigations predict that California’s
climate will become warmer (+2° to +4° C) and drier (10-15 percent) during the mid- to late-21st
century, relative to historical conditions. These scenarios were based on a commonly accepted
projection of 21% century climate from the GFDL CM2.1 (Geophysical Fluid Dynamics Lab Climate
Model 2.1) global climate model, responding to assumptions of rapidly increasing greenhouse-gas
(GHG) emissions. The California Energy Commission’s Cal-Adapt web site predicts temperature
differences in the District service area from a baseline historical average (1961 to 1990) to a projected
average (2070 to 2090). The projection shows an increase in annual average temperature of about
3.4°F to 6.1°F under a low carbon and high carbon emission scenatio, respectively. If these predictions
materialize, the level of runoff from the Sierra Nevada Mountains is expected to be much less reliable,
with quantities presumably declining over time. Reduced surface water deliveries for agriculture in the
Central Valley, combined with increased demands for irrigation water due to the increasingly warmer,
drier climate, will therefore result in increased use of groundwater. This in turn, would lead to the

following impacts:

= Reduced base flow in streams;
* Reduced groundwater outflows;
* Increased depths to groundwater, and

=  Tncreased land subsidence.

These combined effects have the potential to shift the District from a surface water dominated system,
relying on groundwater to supplement years when surface supplies are inadequate to meet demand, to
a groundwater dominated system (Water Resources Research, 2012). Increased depths to groundwater
will also result in increased power and energy requirements for groundwater pumping, which has its
own GHG implications and would increase the cost per acre-foot of water delivered to the farmers.

According to another CAWSC study (Proceedings of the Eighth International Symposium on Land
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Subsidence, 2010), Kern County may experience an extreme amount of land subsidence due to the

increased demand on groundwater that may result from climate change.

Climate change is also expected to increase both daytime and nighttime temperatures in the Central
Valley resulting in lengthening of the growing season. Cal-Adapt predicts that the number of days
exceeding the “extreme heat threshold” of 104°F for the District service area will increase from a
historical baseline average of 4 extreme heat days (1961-1990) to a projected average of 24 extreme
heat days (2070-2090). Using the same baseline and projection years, the number of nights exceeding
the “warm night threshold” of 73°F is expected to increase from 4 nights to about 22 nights. This
general increase in temperatures coupled with greater variability and unpredictability in precipitation
(depicted in decadal average projections by Cal-Adapt) is expected to lead to increases in
evapotranspiration resulting from warmer seasons, thereby creating an increase in demand for

irrigation water and an increase in the year-to-year variability of demand.

As seen in Section 3.1, permanent crops (e.g. temperate fruit and nut trees) account for around 98
percent of the total irrigated area in the District. Areas with predominately permanent crop acreage
may have reduced flexibility for adapting to changing climatic conditions since they require water in
all types of water years, therefore “hardening” the demand. In addition, these types of crops generally
require adequate winter chill to produce economically viable yield. Increased temperatures in the
Central Valley are expected to reduce winter chill hours, thus causing adverse effects on crop yield.
Today, the number of hours of winter chill in the San Joaquin Valley has shrunk from about 1,500 a
few decades ago, to approximately 1,000 to 1,200 hours (PLoS ONE, 2009). By the end of the century,

the safe winter chill needed for almonds, pistachios and apples is predicted to disappeat.

B. Effects of Climate Change on Water Supply

Cawelo’s surface water supply is currently dictated by changes in the volume, nature, and timing of
precipitation in the Sacramento-San Joaquin Delta as the receiving watershed is the source of supply
for the SWP. The DWR examined 12 future climate scenarios in a report titled Using Future Climate
Projections to Support Water Resources Decision Making in California (Chung et al. 2009) to assess future
reliability issues with the SWP and the CVP due to climate change. For all climate projections studied,
the reliability, and thus volume of water delivered, by the SWP and CVP water supply systems is
expected to be reduced. For instance, average annual SWP exports under future climate scenarios
from 2013 to 2033 conditions are projected to decrease 5.6 percent (DWR, 2013). Current long-term
reliability predictions of SWP Table A deliveries, modeled under historic (1921-2003) precipitation
and runoff patterns and accounting for future conditions such as land use and climate change, are
expected to decrease 6 percent from the historic average (DWR, 2013). These decreases in annual

Delta exports would reduce water deliveries south of the Delta, which directly affects the water volume
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supplied to Cawelo. These effects would be magnified by similar changes to other potential surface
water supplies, which have been used in the past by the District when water is available (e.g. Kern

River, Poso Creek, etc.).

Local communities, rural residences, and businesses utilize groundwater from the Kern County
Subbasin as a source of supply. Currently, Cawelo also recharges some groundwater during wet years
in spreading ponds across the District. Should climate change result in a reduction in water available
from surface supplies, the increased frequency of groundwater pumping, from agricultural water
districts and other users, will lead to a decrease in groundwater storage without the necessary means

of replenishing the depleted storage.

C. Regional Vulnerability Assessment

The Matrix below provides an assessment of the regional vulnerability to the potential climate
change impacts, using the “Vulnerability Assessment Checklist’ found in the ‘Climate Change
Handbook for Regional Water Planning” (DWR, 2011). As previously, Cawelo Water District is a
member of the Poso Creek Regional Water Management Group (RWMG). This Matrix is a modified
version of the checklist provided in the 2014 Poso Creek IRWM Plan Update, gearing answers more
specifically to Cawelo, and provides a further evaluation of the effects on regional water demands
and supplies, as well as water quality, flooding events, environment and ecosystems, and hydropower

systems.

Vulnerability ratings, identified in the Matrix, are based on presumed level of impact to Regional
conditions based on climate change considerations given in the checklist. For this assessment, the

following rating system was used:

- “High” rating: expected impacts of climate change on listed item pose a severe risk to
regional or District operations in the future, including, impacts that greatly inhibit the
ability to deliver water supplies to users within the region or District.

- “Medium” rating: expected impacts of climate change on listed item pose a moderate
risk to regional or District operations in the future, including, impacts that require
management and planning changes in order to mitigate adverse effects.

- “Low” rating: expected impacts of climate change on listed item pose a low risk to
regional or District operations in the future, including, impacts that may be mitigated
through relatively simple planning or management changes, but are not critical to
regional or District operations.

- “Not Applicable” (N/A) to the region or District, or impacts that will not affect regional

operations.
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Modified IRWMP Climate Change Vulnerability Assessments Matrix

List No.* Checklist Item Regional Conditions Vul. Rating
I. Water Demand Assessment
Are there major industries that require
LA cooling/process water in your planning Currently, requirements for cooling/process water are insignificant in Cawelo. Low
region?
Yes. Irrigated agriculture is the predominant use of water in the District. While annual water
Does water use vary by more than 50% - : . . o . .
I.B ) . demands are fairly consistent from year to year, there is considerable seasonal variation, with Medium
seasonally in parts of your region? : A ) .
the highest demands occurring in the summer and lowest demands in the winter.
Are crops grown in your region climate- All crops grown in Cawelo are climate sensitive to some extent. Modest shifts in heating and
sensitive? Would shifts in daily heat cooling patterns are likely to affect crop yield; however, significant shifts could affect the
I.C patterns, such as long heat lingers before viability of continuing to grow certain crops. As explained previously, the number of extreme Medium
night-time cooling, be prohibitive for some heat days and warm nights is expected to increase in the area, which is likely to affect the
crops? quality and yield of crops.
Groundwater is necessary to maintain a sufficient water supply for the District. The resiliency
L . of the District’s groundwater resource is directly related to the reliability of surface water
D Do groundwater supplies in your region lack I : iIv th iability of ¢ he SWP si q ) d High
. resiliency after drought years? supplies, primarily the availability of water from the S since groundwater is used to meet ig
) demands that are not fulfilled by surface water supplies. To this extent, “resiliency” has been
reduced.
The District may refuse to deliver water to irrigators as a consequence for wasting water,
. either willfully, carelessly, or on account of defective ditches or pipelines. The District may
Are water use curtailment measures . . . .
I.LE A . also refuse to deliver water to inadequately prepared land or to users who flood certain Medium
effective in your region? . ; X . .
portions of their land to an unreasonable depth in order to properly irrigate other portions.
Water service may be resumed when these conditions have been remedied.
Are some in-stream flow requirements in While there are no in-stream flow requirements within Cawelo, the surface water supplies
I.F your region either currently insufficient to which are available to the District may be affected by such requirements at the sources of Low

support aquatic life, or occasionally unmet?

SWP supplies.

I Numbers based on checklist shown in Section 4.3 of the ‘Climate Change Handbook for Regional Water Planning’ (DWR, 2011).
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Modified IRWMP Climate Change Vulnerability Assessments Matrix

List No. Checklist Item Regional Conditions Vul. Rating
Il. Water Supply Assessment
LA Does a portion of the water supply in your region Yes. All surface water inflows are primarily a function of snowmelt runoff; however, the High
) come from snowmelt? snowmelt does not occur within the Region?. 9
Does part of your region rely on water diverted
B from the Delta, imported from the Colorado River, | Yes. The District’s primary source of imported surface water is the SWP, delivered High
' or imported from other climate-sensitive systems | through the Delta. As explained above, the SWP is vulnerable to climate change. g
outside your region?
ILC Does part of your region rely on coastal aquifers? No N/A
) Has salt intrusion been a problem in the past? )
There is limited carryover available for SWP water in San Luis Reservoir. The most
Would your region have difficulty in storing effective means of local regulation is through the use of available groundwater storage. .
I1.D - . : - o . High
carryover surpluses from year to year? The District utilizes spreading ponds for direct recharge to facilitate replenishment of
groundwater.
No. Water demands have been met through the use of groundwater which, during
. . . drought, can result in significant declines in groundwater levels. To the extent that
Has your region faced a drought in the past during - . . .
ILE A surface water supplies are reduced in the future (as a result of climate change and/or High
which it failed to meet local water demands? ) . - X -
regulatory constraints), recharge will be reduced, which will affect the availability of
groundwater for meeting local water demands.
Does your region have invasive species . . - . L - .
; L Invasive species issues are minimal in Cawelo, primarily consisting of algae growth in
I.F management issues at your facilities, along L : " - Low
. . canals during times of low conveyance with low velocities or ponded water conditions.
conveyance structure, or in habitat areas?
Ill. Water Quality Assessment
. _— . o
Are increased W|I(_1f|re_s a threat in yourregion: I Wildfires are not a threat within District; however, depending on timing, direct recharge
s0, does your region include reservoirs with fire- ; : )
LA of groundwater in spreading ponds could be adversely impacted. There would be no Low

susceptible vegetation nearby which could pose a
water quality concern from increased erosion?

threat to M&I uses within the District since all such uses are met with groundwater.

2 For the entirety of this checklist, “Region” refers to the Poso Creek RWMG Region.
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Modified IRWMP Climate Change Vulnerability Assessments Matrix

List No. Checklist Item Regional Conditions Vul. Rating
Ill. Water Quality Assessment (cont.)
Does part of your region rely on surface water
bodies with current or recurrent water quality Some local and regional canals seasonally have algae blooms that require
issues related to eutrophication, such as low maintenance, including minimal treatment or cleanup efforts. Algae blooms may
1.B . . . - . Low
dissolved oxygen or algal blooms? Are there other | become more frequent with climate change as a result of increased temperatures in
water quality constituents potentially exacerbated | Cawelo and less water moving through the canals.
by climate change?
Are seasonal flows decreasing for some water-
e bodies in your region? If so, are the reduced low Poso Creek is the only “water body” in Cawelo with seasonal flows; however, whether N/A
’ flows limiting the water-bodies’ assimilative seasonal flows are decreasing is unknown.
capacity?
Are there beneficial uses designated for some
I.D water bodies in your region that cannot always be | No. N/A
met due to water quality issues?
Does p_art of_your region _currently obse_rve water No. M&l uses in Cawelo are supplied by groundwater pumping and surface water
I.E quality shifts during rain events that impact . oot N/A
o . supplies are not treated for irrigation use.
treatment facility operation?
IV. Sea Level Rise Assessment
VA Has coastal erosion alrea}dy been observed in your N/A
region?
Are there coastal structures, such as levees or
IV.B . . N/A
breakwaters, in your region? ) ) ) )
Cawelo is located in the Southern San Joaquin Valley, and the concerns regarding
o ) coastal regions are not applicable.
Is there significant coastal infrastructure, such as
V.C residences, recreation, water and wastewater N/A

treatment, tourism, and transportation at less than
six feet above mean sea level in your region?
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Modified IRWMP Climate Change Vulnerability Assessments Matrix

List No. Checklist Item Regional Conditions Vul. Rating
IV. Sea Level Rise Assessment (cont.)
IV.D Are there cllm_ate-s_ensmve Iow-lylng coastal N/A
habitats in your region?
IV.E Are the:je a.reaﬁ.lnhyttl)dur reglotn that currer;tly flood Cawelo is located in the Southern San Joaquin Valley, and the concerns regarding N/A
uring fhigh tides or storm surges: coastal regions are not applicable.
Do tidal gauges along the coastal parts of your
IV.F region show an increase over the past several N/A
decades?
V. Flooding Assessment
Although flows in Poso Creek are infrequent, flooding of adjacent lands has occurred
VA Does critical infrastructure in your region lie from time to time. The Poso Creek floodplain traverses the northern portion of the Medium
) within the 200-year floodplain? Region from east to west. Most of the area within the floodplain consists of irrigated
agriculture.
Does part of your region lie within the
VB Sacramento-San Joaquin Drainage District? No. N/A
V.C Does aging crltlc_al f_Iood protection infrastructure No. N/A
exist in your region?
i While there are no flood control impoundment structures in Cawelo, investigations
Have flood control facilities (such as . - . ; s
. - L have been conducted in the past to determine the technical and economic feasibility
V.D impoundment structures) been insufficient in the f X . ; Low
ast? 0 constructlng a d_am on Poso Creek. Up to this point, the dam has not proven to be
past: economically feasible.
As noted in 1ll.A (above), wildfires are not a concern in Cawelo; however, wildfires
V.E Are wildfires a concern in parts of your region? are a concern in the watersheds that provide the District with its surface water Low

supplies.
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Modified IRWMP Climate Change Vulnerability Assessments Matrix

List No. Checklist Item Regional Conditions Vul. Rating
VI. Ecosystem and Habitat Vulnerability Assessment
Does your region include inland or coastal aquatic | Coastal aquatic habitats are not applicable to the District. The potential for erosion or
VIA habitats vulnerable to erosion and sedimentation | sedimentation exists along the channel of Poso Creek. Significant flow in Poso Creek is Low
issues? very infrequent.
VIB Does your region include estuarine habitats which No. Low
rely on seasonal freshwater flow patterns?
VLG Do cllmate-sensm_ve fauna or flora populations live No. Low
in your region?
Yes. They consist of San Joaquin Kit Fox, Tipton Kangaroo Rat, and San Joaquin Wooly
Do endangered or threatened species exist in your | Threads. Whether or not changes in species distribution have occurred is unknown. The

VI.D region? Are changes in species distribution District supports the management efforts for endangered and threatened species led by Medium

already being observed in parts of your region? the Tulare Basin Wildlife Partners, who actively monitor species distribution and habitat

changes in the Region.
Does the region rely on aquatl_c or water- Recreational water use in Cawelo is limited to duck clubs which rely on seasonal
VILE dependent habitats for recreation or other ; ; Low
> o flooding of ponds which have been developed for that purpose.
economic activities?
Are there rivers in your region with quantified
VI.LF environmental flow requirements or known water | No. N/A
quality/quantity stressors to aquatic life?

Do estuaries, coastal dunes, wetlands, marshes, | The Kern National Wildlife Refuge is located within the Region and manages some
VI.G or exposed beaches exist in your region? If so, are | wetlands; however, coastal storms are not possible in Cawelo, owing to its location in N/A

coastal storms possible/frequent in your region? | the southern San Joaquin Valley.

Does your region include one or more of the No. The Central Valley of California, where the District is located, is not listed as one of

VILH habitats described in the Endangered Species the ‘Top 10’ habitats vulnerable to Climate Change according to the ‘It's Getting Hot Out N/A

Coalition’s Top 10 habitats vulnerable to climate
change?

There: Top 10 Places to Save for Endangered Species in a Warming World’ Report
(Endangered Species Coalition, 2010).
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Modified IRWMP Climate Change Vulnerability Assessments Matrix

List No. Checklist Item Regional Conditions Vul. Rating
VI. Ecosystem and Habitat Vulnerability Assessment (cont.)
The Region includes the Kern National Wildlife Refuge, the Goose Lake bed, temporary wetlands in
Are there areas of fragmented .
i A S the form of duck clubs, and the channel of Poso Creek. Poso Creek traverses the Region from east
estuarine, aquatic, or wetland wildlife . .
. e . to west and connects with the Refuge. The channel of Poso Creek provides an east-west movement
habitat within your region? Are there . - - S .
VLI movement corridors for species to corrldo.r for wildlife, whlch ext.ends from the foothills in Fhe east to the }roygh of the San anqum Low
) naturally miarate? Is there Valley in the west. Flow in this reach of Poso Creek is infrequent. While infrastructure projects are
. y migrate: planned which involve Poso Creek, they would not adversely affect the use of Poso Creek as a
infrastructure projects planned that - . . i > o
: . wildlife movement corridor. The RWMG has planned some projects to improve existing facilities
might preclude species movement? - . ;
while not changing the movement corridors.
VII. Hydropower Reliance Assessment
PG&E and SCE provide electrical services to Cawelo, and their sources of electricity are many and
VILA Is hydropower a source of electricity in | varied. As of 2012, SCE'’s electrical generation portfolio included less than 10% hydropower, while Low
’ your region? PG&E'’s was a little more than 10%. In both cases, the hydrogenation takes place outside of the
District service area.
It is reasonable to expect that energy needs in Cawelo will increase in the future as a result of
increases in groundwater pumping with reductions in historically available surface water supplies
(i.e., as a result of climate-induced changes in hydrology and/or increased regulatory constraints on
) ) surface water supplies imported to the District); and increases in groundwater pumping to satisfy
Are energy needs in your region higher ET requirements for irrigated agriculture (i.e., to the extent that “climate change” results in
expected to increase in the future? If higher ET).
so, are there future plans for
VII.B Low

hydropower generation facilities or
conditions for hydropower generation
in your region?

There is one existing small hydropower facility in the Region and one under development, both
driven by imported SWP supplies. The combined capacity will be very small compared to the energy
requirements of Cawelo, particularly during “dry” years. Future plans for hydropower generation
facilities in the Region are unknown; however, any such plans would be limited to small hydropower
which is incidental to the operation of irrigation conveyance and distribution systems. In this regard,
based on currently available technology, solar generation has and will continue to be the dominant
source of renewable energy for the District.
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The Score-Sheet summarizes the results of the vulnerability assessment presented in the Matrix. The

seven sections of the assessment are listed in order of vulnerability, from highest to lowest.

IRWMP Climate Change Vulnerability Assessment Score-Sheet

; Vulnerability Rating
Sec“?” Section Title : :

No. High Medium Low N/A

1] Water Supply Assessment 4 0 1 1

I Water Demand Assessment 1 3 1 1

Vi Ecosystem and Habitat Vulnerability 0 1 5 3

Assessment

\% Flooding Assessment 0 1 2 2

1 Water Quality Assessment 0 0 2 3

Vil Hydropower Reliance Assessment 0 0 0 2

\% Sea Level Rise Assessment 0 0 0 6
Total Climate Change Assessment Score 5 7 11 18

1 Numbers based on checklist shown in Section 4.3 of the ‘Climate Change Handbook for Regional
Water Planning’ (DWR, 2011).

Based on the vulnerability assessment summarized in the Score-Sheet, “Water Supply” and “Water
Demand” appear to have the highest level of vulnerability to potential Climate Change impacts for
the District. This confirms the projected outlook for the District presented in Sections B and A,
respectively. The remaining sections assessed in the Score-Sheet, while important, do not pose as

much of a projected risk to District water resources operations or management efforts.

D. Response to Effects of Climate Change

Cawelo is committed to monitoring key indicators of climate change that affect the hydrology of the
Sacramento-San Joaquin River Delta which, which in turn influences allocations of SWP water. The
following are ways in which the District, as well as the RWMG, are responding to the above

mentioned effects of climate change.
Water Supply

The goal of the District is to utilize the available surface water and groundwater resources as
effectively as possible in meeting the requirements of the District’s water users. The District will
work with the Department of Water Resources and applicable regulatory agencies to ensure there
are adequate surface water supplies available to meet the growing conditions in the District’s service

area. The 2014 Poso Creek IRWMP Update provided the following strategies which were deemed
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the most practical and effective for climate change preparation in the Region, while also providing

measurable benefits to current water management practices:

e Fxpand in-lieu service areas in the Region, by expanding water conveyance to lands
which are currently dependent solely on groundwater supplies (i.e., reduce dependency

on groundwater basin during “wetter” periods).

e Improve agricultural and urban water use efficiency.

e Expand groundwater recharge and banking efforts through expansion of spreading pond

acreage to capture surplus wet-period water supplies and thereby help to maintain

groundwater levels.

e FEncourage changes in regional crop varieties that are more resistant to climate change.

Water Demand

Some farmers are beginning to overcome climate changes, specifically reduced winter chill, by
planting trees closer together and using new varieties. Studies are also now underway to prepare
farmers for the likely impacts of climate change. Studies include breeding varieties of fruit trees
which can withstand the decreased water chill hours, developing tools to aid crops in coping with
insufficient chill, and researching the temperature responses of particular orchard crops to better
understand potential long-term effects. However, some solutions such as replanting orchards with

altered crop varieties may not be feasible for many irrigators.

The District will work to implement these strategies as applicable. As the District’s control over
water supplies is limited, management practices used to respond to climate change will need to be

adaptive in nature.
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7 Water Use Efficiency Information

A. EWMP Implementation and Reporting

Table 49 describes the Efficient Water Management Practices (EWMPs) implemented in the District
and identifies the EWMPs planned. Each EWMPs is sequenced with the same number referenced
from the DWR publication .4 Guidebook to Assist Agricultural Water Suppliers.

Table 50 of this report provides an estimate of efficiency improvements that have occurred since the
last AWMP. Table 57 identifies an implementation schedule, finance plan, and budget allotment for
EWMPs implemented by the District.

The 2015 Cawelo Operations Budget for capital improvements contains direct capital expenditures.
The description of implanted EWMPs shown here is supplemented by a specific list of recent

improvements made to Cawelo maintained canals and conveyance channels, in Section 1.4 of this plan.
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Table 49. Report of EWMPs Implemented/Planned

EWMP
No.!

Description

EWMP
Implemented

EWMP
Planned

Critical EWMPS

Measure the volume of water delivered to customers with sufficient accuracy to comply with subdivision (a) of Section
531.10 and to implement paragraph (2) of the legislation.

Description: The District is committed to comply with the requirements of SBx7-7 by verifying the accuracy of
measurement of irrigation water deliveries using the methodology described in Section VII of this report.

2

Adopt a pricing structure for water customers based at least in part on quantity delivered.
Description: The District charges water users based on the volume of water delivered.

Conditional EWMPS

Facilitate use of available recycled water that otherwise would not be used beneficially, meets all health and safety
criteria, and does not harm crops or soils.

Description: CWD presently integrates the use of significant quantities of water produced from treated oilfield
operations and considers other requests for use of recycled water. Presently, treated oilfield-produced water is the
principal source of recycled water available to Cawelo.

Facilitate financing of capital improvements for on-farm irrigation systems.

Description: CWD is a water purveyor, not a provider of on-farm capital. The District does, however, provide funds
for irrigation efficiency evaluations, which is a free service to landowners. The District will also provide information to
landowners regarding grant programs, low interest loans, energy efficiency programs, etc. that may be available from
time to time.

Implement an incentive pricing structure that promotes one or more of the following goals: (A) more efficient water use
at the farm level; (B) conjunctive use of groundwater: (C) appropriate increase of groundwater recharge, (D) reduction
in problem drainage; (E) improve management of environmental resources; (F) effective management of all water
sources throughout the year by adjusting seasonal pricing structures based on current conditions.

Description: The CWD Board of Directors annually establishes a water rate that is the basis for volumetric pricing of
delivered water. In addition, water is priced higher in dry years when the District incurs significant pumping costs, and
lower in wet years with little or no District pumping. Water rate increases may be among the factors that lead water
users to convert from flood irrigation to low-volume irrigation systems.
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Table 49. Report of EWMPs Implemented/Planned

EWMP
No.!

Description

EWMP
Implemented

EWMP
Planned

Expand line or pipe distribution system, and construct regulatory reservoirs to increase distribution system flexibility
and capacity, decrease maintenance and reduce seepage.

Description: All conveyance systems within the District have been lined since 1975. CWD has completed projects to
increase conveyance capacity to farmers in the various service areas of the District. Since the latest project was
completed, expansion of delivery capacity to North Service Area, most District deliveries will not be limited by capacity
constraints.

Increase flexibility in water ordering by, and delivery to, water customers within operational limits.

Description: The District's ability to operate on an on-demand basis is limited, inasmuch as the District's source of
surface water, the State Water Project, does not provide flexibility to the District in the water that is ordered and
delivered.

Cawelo has, however, started organizing and implementing a web-based system for water ordering by District users.
This system will link demand operations to water billing and allows users to track and organize their annual water
demands.

Construct and operate supplier operational outflows and tailwater recovery systems.

Description: Irrigated lands are mostly planted in permanent crops with high-efficiency irrigation methods.
Accordingly, there are very few drainage systems in the District and any farm tail water is handled by individual
growers through their own on-farm tail water recovery systems. The District’s distribution system includes regulating
reservoirs to manage mismatches between supply and demand and thereby avoid operational spills.

Increase planned conjunctive use of surface water and groundwater within the supplier service area.

Description: The District continues to expand its conjunctive use practices by constructing distribution systems to
deliver surface water to land otherwise reliant on groundwater for irrigation, thereby accomplishing in-lieu recharge.
The District will continuously evaluate additional conjunctive use programs.

Automate canal control structures.
Description: All District-managed pumps and canals are automatically controlled, and the control system was
upgraded in 1997.

10

Facilitate or promote customer pump testing and evaluation.
Description: Pump efficiency tests (measured KWh/AF) are performed by utilities and pump companies as
requested by farmers. No further work is proposed by the District
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Table 49. Report of EWMPs Implemented/Planned

EWMP
No.!

Description

EWMP
Implemented

EWMP
Planned

11

Designate a water conservation coordinator who will develop and implement the water management plan and prepare
progress reports.
Description: The function of Water Conservation Coordinator is performed by the District Engineer.

12

Provide for the availability of water management services to water users.
Description: The District provides water management services to customers that include maintaining an engineering
and operations staff, and providing funding support for a mobile irrigation evaluation laboratory.

13

Evaluate the policies of agencies that provide the supplier with water to identify the potential for institutional changes
to allow more flexible water deliveries and storage.

Description: The District receives surface water from the SWP, contracted with KCWA, and is party to turn-in
agreements and point-of-delivery agreements with DWR. Kern River supplies are regulated by Isabella Reservoir (a
USACE-operated facility). Due to dam safety considerations, USACE has imposed a storage restriction on Isabella
Reservoir in 2006, and this restriction will likely be in place for several years to come. The District occasionally
receives "215 water" from Reclamation; however, the Friant San Joaquin River Settlement has affected the availability
of this supply. The District has completed environmental documents that allows for banking, transfer, and exchange of
available water supplies with neighboring districts with federal and state water contracts.

14

Evaluate and improve the efficiencies of the supplier’'s pumps.

Description: CWD pump tests are conducted as needed; the District most recently performed pump tests within the
last 3 to 4 years. The District monitors pump efficiency on a continuous basis. Pumps needing work are serviced on
an annual basis.

OTHER Optional EWMPs

1999
AWMC
MOU
A-4

Improve communication and cooperation among water suppliers, users, and other agencies.

Description: CWD currently works with PG&E, the Resource Conservation District (RCD), and neighboring districts
to minimize water costs, increase water use efficiency, and reduce power and energy costs. The District will continue
to maintain and promote communication and cooperation with other entities.

1EWMP numbers correspond to Water Code §10608.48(c).
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Table 50. Report of EWMPs Efficiency Improvements

District has used over 30,000 acre-feet/year of reclaimed
water from treated oilfield operations. District is working with District will extend agreements with oil companies
2 Recycled Water Use . . . . . -
oil companies to take increased flows that meet quality and pursue additional opportunities.
standards.
L . ) . . . . District to construct several additional in-lieu
. i District is actively involved in projects to expand conjunctive . . i
8 Conjunctive Use use operations systems (recharge basins) including systems in
P ' land currently served by groundwater only
12 Water Management Services to District maintained and improved communication with District to consider additional water purchases to
Customers Growers. improve long-term water balance.

LEWMP numbers correspond to Water Code §10608.48(c).
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Table 51. Schedule to Implement EWMPs

L Implementation . Budget
EWMP No.* Description Finance Plan
Schedule Allotment?
Critical EWMPS
1 Water Measurement On-going service Operations
2 Volume-Based Pricing On-going service Operations
Conditional EWMPs
. . Capital
1 Alternate Land Use On-going service
Improvement
. Capital
2 Recycled Water Use To be considered
Improvement
On-Farm Irrigation Capital : ) Private or NRCS
3 On-going service )
Improvements Funding
4 Incentive Pricing Structure On-going service Operations
Already Implemented Capital
5 Infrastructure Improvements . )
and On-going service Improvement
6 Order/Delivery Flexibility Already Implemented Operations
Supplier Operational Outflow and )
7 i Already Implemented Operations
Tailwater Systems
) . . . Capital
8 Conjunctive Use On-going service
Improvement
9 Automated Canal Controls Already Implemented Operations
10 Customer Pump Test/Evaluation On-going service Operations
11 Water Conservation Coordinator On-going service Operations
Water Management Services to . . .
12 On-going service Operations
Customers
13 Identify Institutional Changes On-going service Operations
14 Supplier Pump Improved Efficiency On-going service Operations
Improve Communication Among . . .
NA . On-going service Operations
Suppliers
NA Facilitate Voluntary Water Transfers On-going service Operations

1EWMP numbers correspond to Water Code §10608.48(c).
2The District has allocated a percentage of the annual budget to cover implementation of the EWMPs under the
operations and capital improvements projects.
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B. Documentation for Non-Implemented EWMPs

Cawelo has chosen to implement each of the recommended EWMPs other than those categorized as
“Not Applicable”. Although some measures are not locally cost-effective as individual water
conservation measures, the District views them as elements of a broader, regional program that
enables Cawelo to provide a high level of service to its agricultural customers and to responsibly
manage surface water and groundwater resources in the District’s service area. This position is

summarized below in Table 52.

Table 52. Non-Implemented EWMP Documentation

(check one of both)

EWMP

No.2 EWMP Technically Not Locally Justification/Documentation

Infeasible Cost-Effective

on-Farm CWD is not a provider of on-farm capital. All water
3 L . conveyance facilities, including farm turnouts, are
Irrigation Capital .
owned and operated by the District.

1EWMP numbers correspond to Water Code §10608.48(c).
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8 Supporting Agricultural Water Measurement Regulation
Documentation

A. Description of Water Measurement Best Professional Practices

As stated in Section 10608.48(b) of the California Water Code, all governed agricultural water suppliers
are required to, “Measure the volume of water delivered to customers with sufficient accuracy to
comply with subdivision (a) of Section 531.10” of the legislation. Furthermore, Section 531.10(a)
requires that, “An agricultural water supplier shall submit an annual report to the department (DWR)
that summarizes aggregated farm-gate delivery data, on a monthly or bi-monthly basis, using best

professional practices.”

The Cawelo Water District makes deliveries of surface water and groundwater to farm delivery points,
or “turnouts”, which are owned and metered by the District as explained in Section 2.7 (shown in
Figure 7). Meter readings (delivered volumetric recording) at each turnout are taken every day that a
turnout is running and also at the end of every month by District staff, using propeller meters
manufactured by McCrometer. These measurements support the District’s volumetric pricing

structure, and compliance with volumetric measurement requirements.

Each turnout has a unique identifier that is used to track the time and location of each measurement
and measurement readings are immediately enter into a mobile tablet which electronically downloads
data into the District’s dispatch office. The data are then reviewed by a supervisor as a quality control
procedure. Farm-level water delivery data are then assembled by the District and are made available
to water users upon request throughout the season, which enables irrigators to monitor their water

usage.

In practice, meters are only repaired or replaced when a meter is observed to be malfunctioning or
when a water user questions a meter’s accuracy. In the latter case, if the questioned flow meter is tested
and found to be within an acceptable accuracy, then the water user must pay for the testing process.
Conversely, the District will fund the process to repair or replace the flow meter if the flow meter is

not within an acceptable accuracy range.

B. Engineer Certification and Apportionment

The flow meters at each farm turnout measure District deliveries of water to each irrigator’s place of
use. The flow meter is equipped with a “totalizer” which indicates the instantaneous flow rate and the

cumulative total of water delivered.
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The methodology used to determine whether the accuracy of a representative sample of District flow-
measurement devices complies with the requirements of Section 597.3(a) is described later in Section
8D. Cawelo plans to adopt this methodology for field testing of existing flow metering devices and to
present a report approved by a California-Registered Professional Engineer as the basis for ongoing
compliance with SBx7-7. This practice complies with Section 597.3(a) of the California Water Code

as stated below:

The methodology used to determine the individual device accuracy values found in Section 597.3 (a) will be verified by a
Professional Engineer using industry accepted standards. These methods will take into account the differential in water
levels and)/ or fluctuations in the flow rate or velocity during the delivery event and the type, size and characteristics of the

measuring device being verifed.
C. Documentation of Water Measurement Conversion to Volume

SBx7-7 requires an annual volumetric accuracy of within £12 percent on existing devices. Since
Cawelo’s flow measurement devices at include totalizers (which directly record cumulative flow
volume), the devices’ accuracy in measuring flow rates is representative of their ability to measure
volumetric deliveries. Therefore, the discussion presented later in this section that relates testing the
accuracy of measurement of flow rates applies equally to determination of the accuracy of

measurement of volumes of delivered water.

Section 2.6 contains more information regarding specific District flow meter types and the assumption
of volumetric measurement accuracy. The basis for this assumption can be found in the SBx7-7 Flow
Rate Measurement Compliance for Agricultural Irrigation Districts by the Irrigation Training & Research
Center of the California Polytechnic Institute, San Luis Obispo.

D. Legal Certification and Apportionment (Access to Farm-gates)

Cawelo Water District staff may install, measure, maintain, operate, and monitor flow-measurement
devices at all customer (farm) water diversions (turnouts) from the District’s irrigation distribution
system. As such, there are no institutional or legal impediments that restrict access to turnouts or
measurement of water and, for the purposes of satisfying SBx7-7, there is no need to measure water

upstream of points of delivery to individual customers.
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E. Device Corrective Action Plan

As noted above, currently the District repairs or replaces flow meters only when there is some obvious
deficiency in their performance or when a water user questions the accuracy of a meter. Cawelo will
continue this practice on an ongoing basis separate from a sampled meter testing schedule for SBx7-
7 compliance, assuming the meter in question was not part of the randomly-sampled compliance

testing and found to be within acceptable accuracy limits.

All meter devices identified to have measurement accuracies that depart by more than £12 percent
from flows measured by a calibrated device (shared with neighboring North Kern Water Storage
District) will be sent to the district shop for assessment. If the shop is not able to correct the inaccuracy
in flow measurement, the device will be replaced. After installation in the field, the accuracy of repaired
meters will be verified using a calibrated device, and an affidavit will be submitted by a California-
registered Professional Engineer certifying the accuracy of each repaired meter to be within +10
percent by volume. New replacement meters will be laboratory certified by their manufacturer prior
to installation to have an accuracy of measurement within £6 percent by volume. Repair or
replacement of these flow meters will be completed within three years of approval of this testing

program by the DWR.

F. Farm Gate Measurement and Device Accuracy Compliance

SBx7-7 requires that agricultural water suppliers measure the volume of water delivered to customers
with sufficient accuracy to comply with standards described in the legislation. These standards are
presented below:

1. Measurement Options at the Delivery Point or Farm-gate of Single
Customer

An agricultural water supplier shall measure the volume of water delivered at the delivery point or farm-gate of a
single customer. If a device measures a value other than volume, for example, flow rate, velocity or water elevation,
the accuracy certification must incorporate the measurements or calculations required to convert the measured value

to volume. An existing measurement device shall be certified to be accurate to within £12 percent by volume.
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2. Initial Certification of Device Accuracy

For existing measurement devices, the device accuracy shall be initially certified and documented by either:

»  Field-testing that is completed on a random and statistically representative sample of the existing
measurement devices. Field-testing shall be performed by individuals trained in the use of field-testing
equipment and documented in a report approved by an engineer.

= Field-inspections and analysis completed for every existing measurement device. Field-inspections and
analysis shall be performed by trained individuals in the wuse of field inspection and analysis, and

documented in a report approved by an engineer.

3. Protocols for Field Testing

Field-testing shall be performed for a sample of existing measurement devices according to manufacturer’s
recommendations or design specifications and following best professional practices. 1t is recommended that the sample
size be no less than 10 percent of existing devices, with a minimum of 5, and not to exceed 100 individual devices
Sor any particular device type. Alternatively, the supplier may develop its own sampling plan using an accepted
statistical methodology.

If during the field-testing of existing measurement devices, more than one quarter of the samples for any particular
device type do not meet the relevant accuracy criteria, the agricultural water supplier shall provide in its Agricultural
Water Management Plan a plan to test an additional 10 percent of its existing devices, with a minimum of 5, but
not to exceed an additional 100 individual devices for the particular device type. This second round of field-testing
and corrective actions shall be completed within three years of the initial field-testing.

Field-inspections and analysis protocols shall be performed and the results shall be approved by an engineer for every
excisting measurement device to demonstrate that the design and installation standards used for the installation of
excisting measurement devices meet the relevant accuracy standards and that operation and maintenance protocols

meet best professional practices.

4. District Compliance with Water Measurement Requirements

SBx7-7 offers the water supplier the opportunity to “develop its own sampling plan using an accepted

statistical methodology”. Therefore, to comply with the requirements of SBx7-7 Cawelo intends to

identify a set of randomly-selected turnouts that equates to approximately 10 percent of the District’s

total irrigated area (around 3,600 acres served) instead of simply 10 percent of the 365 active District

turnouts. Note there are 379 total turnouts in the District; however, only 365 are regularly supplied by

the District.



As with many other irrigation districts, there is a wide range in the acreage served by a given farm
turnout (turnouts range from 4 to 18 inches in size and serve 1 to 640 acres) and the population of
turnouts is skewed towards turnouts serving small fields (<100 acres). The skewed distribution among
field sizes served by a type of turnout leads to the result that a simple random selection of
measurement devices is likely to generate a sample for testing that includes a disproportionately large
number of turnouts making small deliveries. The likely outcome of random selection of 10 percent of
the turnouts from this population would be to identify a sample that served substantially less than 10

percent of the irrigated acreage and thus delivered less than 10 percent of the water.

According to the publication SBx7-7 Flow Rate Measurement Compliance for Agricultural Irrigation
Districts by the Irrigation Training & Research Center of the California Polytechnic Institute, San Luis
Obispo, a precise methodology can be developed where the selected sample of measuring devices is
based not upon a percentage of the number of turnouts but upon a percentage of the acreage served
and water delivered. The ITRC manual recommends application of a probability-proportional-to-size
(PPS) sampling method designed to generate a randomly selected sample of measurement devices that

serves at least 10 percent of the irrigated acreage.

Flow rates measured at each of those turnouts within the sample population will be compared with
measurements recorded by a calibrated ultrasonic flowmeter to determine the accuracy of
measurement. For these tests, all readings will be taken for a period of 10 minutes at each turnout.
Because the propeller meters used by the District are equipped with totalizers, errors detected in the
measurement of flow rates correspond with errors in measurement of delivered water volumes, with
measurement error being defined as the percentage departure between the propeller flowmeter reading
and the corresponding reading taken with the calibrated ultrasonic meter. This formula for computing

error conforms to the following language from Section 572.2 of the legislation.

“Accuracy” means the measured volume relative to the actual volume, expressed as a percent. The percent shall be
calentated as 100 x (measured valne — actual valne) | actual valne, where the “measured value” is the valne
indicated by the device or determined through calculation using a measured value by the device, such as flow rate,
combined with a duration of flow, and “actual value” is the value as determined through laboratory, design or field

testing protocols using best professional practices.

The sequence of steps proposed to identify a representative population of turnouts for verification of

flow measurement is as follows:

Step 1t Formulate a list of turnouts with the relative acreage land supplied by each turnout (i.e. size of

farm).
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Step 2:

Step 3:

Assign a number range to each turnout based on the acreage served by the device. For example, a turnout
serving two acres would be assigned two numbers in sequence and a turnout serving 120
acres would be assigned 120 numbers. As such, each device will be weighted by the acreage
served and, hence, by the volume of water delivered. This weighting process structures the
randomly selected sample so that it will be statistically representative of the accuracy of flow

measurement for the total volume of water delivered within the District.

Select a random set of turnonts from the entire list that represents at least 10 percent of the total
irrigated area serviced. This can be accomplished by numbering each of the turnouts (1

through 365) and using a limited random number generator for the selection process.

Once a particular device is selected, that device would be designated for testing and the
device would be withdrawn from the pool available for future selection. This procedure will
be followed until devices that represent 10 percent of the irrigated acreage, based on the

assigned number range, are identified for testing.

Step 4: Evaluate selected turnouts with calibrated device and record data. Flow measurement devices at turnouts

selected for testing in Step 3 will be evaluated by Cawelo for accuracy, and measured

accuracy will be retained for ten years or two AWMP cycles as per §597.4(c).

Step 5: Determination of compliance. Cawelo will estimate the annual volumetric accuracy of measurement

of the selected sample of flow measurement devices. The District will expand their number
of turnout samples if the accuracy is determined to be outside the limit imposed by SBx7-7
to determine the extent of any measurement issues. Non-compliant turnouts will be repaired

or replaced by the District.
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10 Appendices

APPENDIX - A

PUBLIC HEARING NOTICE

Notice is hereby given that the Cawelo Water District (CWD)
will hold a public hearing on:
March 10, 2016 at 10:00 A.M.

Regarding:
2015 Agricultural Water Management Plan

The Water Conservation Act of 2009 requires certain agricultural water suppliers in California to
prepare Agricultural Water Management Plans (AWMP). Executive Order B-29-15 required an
AWMP to include detailed drought management plans, as well as the quantification of water
supplies and demands for 2013, 2014, and 2015. To meet the requirements of this legislation,
CWD is updating their AWMP. The AWMP includes a discussion of CWD and its irrigation
facilities, water supply and demand, and various planning in the coming years. The CWD Board
of Directors will hold a hearing to consider public comments on the proposed 2015 AWMP.

A copy of the 2015 AWMP may be reviewed at the CWD office (17207 Industrial Farm Road,
Bakersfield, CA 93308) or on the District’s website (www.cawelowd.org). Written comments,
submitted prior to the hearing should be directed to:

Dave Hampton

Cawelo Water District

17207 Industrial Farm Road, Bakersfield, CA 93308

Comments may also be provided at the hearing.

If you have questions regarding the AWMP, please contact Dave Hampton at (661) 393-3070.
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APPENDIX - A

PROOF OF PUBLICATION

PROOF OF PUBLICATION

(2015.5 C.C.P)

(GENERAL FORM)
STATE OF CALIFORNIA ; , — PUBLIC NOTICE PR
§S. PUBLIC HEARING NOTICE .
County of Kern : Notica s herebig the Cawelo Water CWD)
‘will hold & publio hearlng on:
. 1 March 10, 2016 at 10:00AM.
. arr . H R ding:
I, the undersigned, am a citizen of the United ‘ o2 Vi Plan
3 B jon/ ag! Suppll-
States and a resident of the County aforesaid; T wsinGatond Waler " (AWNP). Ex- .
s e ecutive Order B-29- k " coofet

ar{l OV?I tigraee qfelghteen yeals,‘dnd HOL R Pl 5015, To moot ihe reduremantsof s logiston, CWD s updating thelr
of or interested in the above entitled matter. I AWMP, The AWMP i WO Honaole: yosere)
am the chief clerk/publishet of The Shafier Press, E;; tors il hold ahoar dorp A
a newspaper of general circulation, printed and - w‘gmdmmﬂwmxmw_;myﬂmmmﬂmlm ;

s . . e ck J o hearing should be 41
published weck‘]y, in the City of Shafter, (?ounty here . . ! G
of Kern, and which newspaper has been adjudged Camlo WD AL CAOI08 i
anewspaper of general circulation by the Supe- i s AVMPp Devid
rior Court order number 29926, of the County B e humo Fobrusey 24, March 2,206 +

of Kern; that the notice, of which the annexed is
a printed copy, has been published in each regu-
lar and entirc issue of said newspaper and in any
supplement thercof on the following dates, to-

i &mea (g\% {Y]QAU,\ a' Lplb

[ certify (or declare) under the penalty of per-
Jjury that the foregoing is true and correct.

(B isés

(Signature)

Executed on
at Shafter, California

3.6

The SHAFTER PRESS
PO Box 1600
Shafter, CA 93263

Phone (661) 746-4942




APPENDIX - B

Letters of Submittal

0 17207 Industrial Farm Road
CAWELO Bakersfield, CA 93308
- - = Phone: (661) 393-6072
WATER DISTRICT Fax: (661) 393-6073

David R. Ansolabehere, General Manager

June 17, 2016

Agricultural Water Use Efficiency
Department of Water Resources
Statewide Integrated Water Management
Water Use and Efficiency Branch

Attn: Sabrina Cook

901 P Street, Room 214

Sacramento, CA 95814
agWUE@water.ca.gov

Subject: Agricultural Water Management Plan submission

To Sabrina Cook:

Please find enclosed one electronic copy and one hard copy of the Cawelo Water District’s 2015
Agricultural Water Management Plan.

Please direct any questions to David Ansolabehere, General Manager, at (661) 393-6072, or by
email to dansolabehere @ cawelowd.org.

General Manager

Enclosed: (1) Electronic copy
(2) Hard copy of the AWMP and all applicable documentation

U:Grants 2015 AWMP 2015 Upddate_Submittal_2016
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17207 Industrial Farm Road

CAWELO Bakersfield, CA 93308
Phone: (661) 393-6072

Fax: (661) 393-6073

David R. Ansolabehere, General Manager
June 17,2016

California State Library

Government Publications Section

Attn: Water Management Plan Coordinator
P.O. Box 942837

Sacramento, CA 94237-0001

cslgps @library.ca.gov

Subject: Agricultural Water Management Plan submission

To Whom It May Concern:

Please find enclosed one electronic copy of the Cawelo Water District’s 2015 Agricultural Water
Management Plan.

Please direct any questions to David Ansolabehere, General Manager, at (661) 393-6072, or by
email to dansolabehere @cawelowd.org.

Singerely,

4 - ,/————_—-—
David Ansolabehere
General Manager

Enclosed: (1) Electronic copy of the AWMP and all applicable documentation
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APPENDIX -C

DWR Agricultural Water Management Plan Checklist

Table I is the plan checklist which is set forth in Section 2.1 the DWR Guidebook to Assist

Agricultural Water Suppliers to Prepare a 2012 Agricultural Water Management Plan.

Table I. AWMP Water Code Requirement Checklist

AWMP Guidebook L Water Code Section (or
Location Location Description other, as identified)
S.1.1 1.4 AWMP Required? 10820, 10608.12
S.2.1 1.4 At least 25,000 irrigated acres or 10853
N/A 14 Lesg than 25,000 irrigated acres and funding 10853

provided.
Initial AWMP prepared and adopted by
S1 14 December 31, 20127 10820(a)
1.4 December 31, 2015 update. 10820(a)
S.1 1.4 5-year cycle update. 10820(a)
New agricultural water supplier after December
S.1 1.4 31, 2012 — AWMP prepared and adopted 10820(b)
within 1 year.
1999 AWMC MOU: Report on EWMP
S.7.1 15,42 implemented or scheduled for implementation 10827
included.
S.1.1 15,5 USBR water management/conservation plan: 10828(a)
S11 15,51 Adopted and submitted to USBR within the 10828(a)(1)
previous four years, AND
S11 15,51 The USBR has accepte_d the water 10828(a)(2)
management/conservation plan as adequate.
UWMP or participation in area wide, regional,
N/A 14 water_she.d, or basin wide water ma_magement 10829
planning: does the plan meet requirements of
SBx7-7 2.8 (use checklist)
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AWMP
Location

Guidebook
Location

Description

Water Code Section (or
other, as identified)

S.1.3

3.1A

Description of previous water management
activities.

10826(d)

S.1.4

3.1B.1

Was each city or county within which supplier
provides water supplies notified that the
agricultural water supplier will be preparing or
amending a plan?

10821(a)

S.14

3.2B.2

Was the proposed plan available for public
inspection prior to plan adoption?

10841

APP. A

3.1B.2

Publically-owned supplier: Prior to the hearing,
was the notice of the time and place of hearing
published within the jurisdiction of the publicly
owned agricultural water supplier in
accordance with Government Code 60667

10841

APP. A

3.1B.2

14 days notification for public hearing?

GC 6066

APP.B

3.1B.2

Two publications in newspaper within those 14
days?

GC 6066

APP.B

3.1B.2

At least 5 days between publications? (not
including publication date)

GC 6066

APP. A

3.1B.2

Privately-owned supplier: was equivalent
notice within its service area and reasonably
equivalent opportunity that would otherwise be
afforded through a public hearing process
provided?

10841

S.15

31C1

After hearing/equivalent notice, was the plan
adopted as prepared or as modified during or
after the hearing?

10841

S.14

3.1C.2

Was a copy of the AWMP, amendments, or
changes, submitted to the entities below, no
later than 30 days after the adoption?

10843(a)

S.1.4

3.1C2

The department.

10843(b)(1)

S.1.4

3.1C2

Any city, county, or city and county within
which the agricultural water supplier provides
water supplies.

10843(b)(2)
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AWMP Guidebook L Water Code Section (or
Location Location Description other, as identified)
Any groundwater management entity within
S.1.4 3.1C.2 which jurisdiction the agricultural water supplier 10843(b)(3)
extracts or provides water supplies.
Any urban water supplier within which
S.1.4 3.1C.2 jurisdiction the agricultural water supplier 10843(b)(4)
provides water supplies.
Any city or county library within which
S.1.4 31C.2 jurisdiction the agricultural water supplier 10843(b)(5)
provides water supplies.
S.14 3.1C.2 The California State Library. 10843(b)(6)
Any local agency formation commission
S.14 3.1C.2 serving a county within which the agricultural 10843(b)(7)
water supplier provides water supplies.
S15 3.1C3 Adopted AWMP availability. 10844
Was the AWMP available for public review on
N/A 3.1C3 the agricultural water supplier’'s Internet Web 10844(a)
site within 30 days of adoption?
If no Internet Web site, was an electronic copy
S.15 3.1C3 of the AWMP submitted to DWR within 30 days 10844(b)
of adoption?
Implement the AWMP in accordance with the
31D.1 schedule s_et forth in its plan, as determined by 10842
the governing body of the agricultural water
supplier.
S92 32 Description of the agncyltu.ral water supplier 10826(a)
and service area including:
S.21 3.2A1 Size of the service area. 10826(a)(1)
S.2.2.5.2.3 392 A2 Location of the service area and its water 10826(a)(2)
management facilities.
S24 3.2A3 Terrain and soils. 10826(a)(3)
S25 3.2A4 Climate. 10826(a)(4)
S26 3.2B.1 Operating rules and regulations. 10826(a)(5)
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AWMP

Guidebook

Water Code Section (or

Location Location DESEpIe other, as identified)
S.2.7 3.2B.2 Water delivery measurements or calculations. 10826(a)(6)
S.2.8 3.2B.3 Water rate schedules and billing. 10826(a)(7)
S.2.9 3.2B4 Water shortage allocation policies. 10826(a)(8)

s3 33 \é\{lact)?;hu;?;l\év\i\tlihrig:the service area, including 10826(b)(5)
S.3.1 3.3A Agricultural. 10826(b)(5)(A)
S.3.2 3.3B Environmental. 10826(b)(5)(B)
S.3.3 3.3C Recreational. 10826(b)(5)(C)
S.34 3.3D Municipal and industrial. 10826(b)(5)(D)
S.35 33E Groundwater recharge. 10826(b)(5)(E)
S.3.6 33F Transfers and exchanges. 10826(b)(5)(F)
S.3.7 336G Other water uses. 10826(b)(5)(G)

s4 34A Ef;;gg)rt’fzuog ;n:sq:sntity of agricultural water 10826(b)
S4.1 34A.1 Surface water supply. 10826(b)(1)
S.4.2 3.4A.2 Groundwater supply. 10826(b)(2)
S.4.3 3.4A3 Other water supplies. 10826(b)(3)
S44 34A4 2r|:;r.1age from the water supplier’s service 10826(b)(6)

sa 348 Description of the quality of agricultural waters 10826(b)

suppliers supplies as:
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AWMP

Guidebook

Water Code Section (or

Location Location Description other, as identified)
S.45 3.4B.1 Surface water supply. 10826(b)(1)
S.45 3.4B.2 Groundwater supply. 10826(b)(2)
S.45 3.4B.3 Other water supplies. 10826(b)(3)
S.4.6 34C Source water quality monitoring practices. 10826(b)(4)

Drainage from the water supplier’s service
S.4.6 3.4BA4 area 10826(b)(6)
S5 35 Description gf water accounting, including all of 10826(b)(7)
the following:
S.5.1 35A Quantifying the water supplier’s water supplies. 10826(b)(7)(A)
S.5.2 3.5B Tabulating water uses. 10826(b)(7)(B)
S.5.3 35C Overall water budget. 10826(b)(7)(C)
S54 35D Description of water supply reliability. 10826(b)(8)
S6.1 36 Analysis of _cllmate ch_ange effect on future 10826(c)
water supplies analysis.
Water use efficiency information required
S1 3.7 pursuant to Section 10608.48. 10826(e)
Implement efficient water management
S.7.1 3.7A practices (EWMPS). 10608.48(a)
Implement Critical EWMP: Measure the
volume of water delivered to customers with
S.7.1 3.7A.1 sufficient accuracy to comply with subdivision 10608.48(b)

(a) of Section 531.10 and to implement
paragraph (2).
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AWMP Guidebook o Water Code Section (or
Location Location Description other, as identified)
Implement Critical EWMP: Adopt a pricing
S.71 3.7A1 structure for water customers based at least in 10608.48(c)
part on quantity delivered.
Implement additional locally cost-effective and
S.7.1 3.1TA2 technically feasible EWMPs. 10608.48(c)
If applicable, document (in the report) the
S.7.2 3.7B determination that EWMPs are not locally cost- 10608.48(d)
effective or technically feasible.
s71 37A _Include a report on which EWMP_s have been 10608.48(d)
implemented and planned to be implemented.
Include (in the report) an estimate of the water
use efficiency improvements that have
occurred since the last report, and an estimate
S.7.1 3T A of the water use efficiency improvements 10608.48(d)
estimated to occur five and 10 years in the
future.
USBR water management/conservation plan
5 may meet requirements for EWMPs. 10608.48(f)
S84 6A Lack of_IegaI access certification (_|f water CCR §597.3(0)(2)(A)
measuring not at farm gate or delivery point).
N/A 6B Lack of technical feasibility (if water measuring CCR 8§597.3(b)(1)(B),
not at farm gate or delivery point). §597.3(b)(2)(B)
N/A 6A 6B Dellver)_/ apportioning methodolog'y (if water CCR §597.3.b(2)(C)
measuring not at farm gate or delivery point).
S.8.1 6C Description of water measurement BPP. CCR 8597.4(e)(2)
S.2.7,S.8.6D 6D Conversion of measurement to volume. CCR 8597.4(e)(3)
Existing water measurement device corrective
S.8 6 E action plan? (if applicable, including schedule, CCR 8597.4(e)(4)

budget and finance plan)
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