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PURPOSE AND INTRODUCTION

The purpose of this Technical Memorandum (TM) is to present results of Task 4 — Analysis of
Water Supplies of the Upper Kings Basin Integrated Regional Water Management Plan
(IRWMP) project. The objective of the task is to collect, analyze, and develop historical water
supply data for agricultural, urban, and environmental uses in the Kings Basin. The data is
used as input to the Kings Basin Integrated Groundwater and Surface water Model (IGSM),
which is being developed to support the planning analysis required for the IRWMP. The
historical water supply data is developed for model simulation period of 1964 to 2004. The year
1964 was selected as the beginning of the model simulation period because it marks the first
year of operations of Pine Flat reservoir under the amended water rights agreement among the
28 members of Kings River Water Association (KRWA).

Relevant water supply data for the 1964-2004 period was collected from local, regional, state
and federal agencies and is presented in this technical memorandum. More specifically, data to
evaluate the following water supply conditions were collected and analyzed:

Surface water delivery and distribution;
Historical pumping from municipal wells;
Geographic distribution of pumping;

Vertical distribution of pumping; and

Recycled water use.
ORGANIZATION OF THE TECHNICAL MEMORANDUM

This TM is organized into following Sections:

] Project Background: presents the background information on Water Forum,
study area, and previous studies;

] Data Collection and Analysis: describes the data obtained from public agencies
and presents a preliminary estimate of the agricultural and urban water supplies;
and

L] Conclusions: provides a summary of the analysis results and how the results

will be used for modeling and how any remaining data gaps will be filled.

PROJECT BACKGROUND

The Kings River Conservation District (KRCD) and Water Forum participants are working
together to develop the IRWMP. The California Department of Water Resources (DWR) is
providing water management and technical support, as well as facilitation services to the Water
Forum to develop its water management strategies and conjunctive use programs. As part of
this cooperative effort, the Water Forum has decided to develop an integrated hydrologic model
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for the following purposes (Integrated Hydrologic Modeling Goals and Objectives for Kings
Basin, WRIME, 2005):

1. To develop for the Kings Basin area an analytical tool that can represent the
groundwater and surface water flow systems and their interactions;

2. To develop a planning level analytical tool that can provide quantitative
information on a comparative basis to help answer different questions on the
groundwater and surface water system characteristics and to evaluate alternative
conjunctive water management strategies; and

3. To develop a tool that can be used in assessing management strategies consistent
with the IRWMP goals and objectives.

The development of the hydrologic model is supported by a series of Technical Studies:

Modeling Objectives and Strategy;
Hydrogeologic Investigation;
Analysis of Water Demand Conditions;

Analysis of Water Supplies; and

oo WD

State of Groundwater Quality in the Basin.

These Technical Studies are conducted to provide sufficient detail on the respective data to be
used in the model. This TM documents the work performed for the Technical Study, Analysis
of Water Supplies.

DATA COLLECTION AND ANALYSIS

This section describes the data collection and inventory effort. The activities were directed
toward obtaining readily available data from local, state, and federal sources and toward
identifying data gaps. Numerous meetings and/or phone calls with KRCD and the Water
Forum members were held to collect the following data:

1. Surface water:

Rainfall;

Surface water flows from Pine Flat Dam;
Kings River Diversions;

Surface water flows from Millerton Dam;

San Joaquin River Diversions;

Water Conveyance Facilities;

Delivery and diversions (Agriculture, Urban);

Surface water diversions for recharge purposes; and

I I I I =

Surface water flows for environmental programs.
2. Groundwater:

0 Groundwater producing agencies;
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0 Urban well distribution and production records; and

0 Prior estimates of agricultural pumping.
3. Reclaimed and reused water:

a Water treatment methods;

a Pumping and reuse; and

a Percolation rates.

During interviews and follow-up meetings with the local stakeholders, available data was
obtained in digital and/or hard copy formats. However, it should be noted that a substantial
amount of requested data was not available to the project team due to several reasons, which
include lack of record keeping, inadequate record maintenance protocols; difficulty associated

with retrieving the records, and availability of agency staff.

WATER DISTRICTS

The IRWMP Region encompasses three irrigation districts with surface water entitlements from
the Kings River, and one water district without surface water rights or facilities to obtain and
distribute surface water. Below is a description of the irrigation districts service area and their
surface water entitlements.

Alta Irrigation District (AID)

The AID provides surface water from the Kings River to farms within its 129,000 acre service
area through a series of canals and pipelines totaling in length of more than 315 miles. The AID
diverts water at Cobbles Weir into canals that transport water to serve the areas in Fresno and
Tulare counties. The AID has 100,000 Acre-Feet (AF) of storage in Pine Flat and 19,275 AF of
storage in other upstream reservoirs. Since the beginning of operation of Pine Flat, AID’s
annual diversions from the Kings River water has ranged from 21,800 AF to 486,700 AF, with an
average annual diversion of 198,000 AF. Storage rights allocate a volume of water for the
individual unit agency can store within the Pine Flat reservoir behind the dam. The actual
diversion is the water called upon by the unit agency to be delivered. The delivered water is
calculated by measured flows at headgates along the river taking into account conveyance
methods and losses.

The AID’s irrigation canals are also used for flood control purposes by the counties, cities, and
communities by conveying stormwater. The AID has agreements with cities for use of its
facilities for the purpose of stormwater management, though no special assessments or fees are
charged for flood control benefits. The system includes ponds for tailwater recovery and
redistribution.

The surface water delivered into the AID’s network of canals and pipelines is metered. The
AID also maintains daily records of surface water being delivered through turnouts to
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Table 1. Rainfall Gaging Stations

Station Name Period of Record
Start Date | End Date
CIMIS Stations
Five Points #2 Jun-82 Dec-05
Stratford #15 Oct-82 Dec-05
Visalia #33 Jan-83 Dec-05
Parlier #39 May-83 Dec-05
Fresno State #80 Oct-88 Dec-05
Lindcove #86 May-89 Dec-05
Westlands #105 Apr-92 Dec-05
Orange Cove  #142 Jan-99 Dec-05
Madera #145 May-98 Dec-05
NOAA Stations
Auberry 2 NW Jul-48 Dec-04
Five Points 5 SSW Dec-48 Dec-04
Fresno 5 NE Jan-99 Dec-04
Fresno Yosemite International Airport Jul-48 Dec-04
Friar Gov. Camp Jul-48 Dec-04
Hanford 1 S Dec-27 Dec-04
Orange Cove Dec-27 Nov-90
Pine Flat Dam Jan-65 Dec-04
Visalia Jun-31 Dec-04

Effective rainfall is an important part of the water supply budget for the region. The annual
crop water demand met by effective rainfall within the KRCD groundwater management areas
was estimated at 14%-19% (KRCD GWMP). The available rainfall and climatic data is being
further processed and analyzed for purposes of developing the model input files.

KINGS RIVER AND SAN JOAQUIN RIVER FLOWS

The supply of surface water for the Kings River Basin area comes primarily from two sources,
the Kings River and the San Joaquin River. The Kings River flows are regulated by Pine Flat
Dam, with a capacity of 1,000,000 AF. The San Joaquin River flows are regulated by Millerton
Dam, with a capacity of 500,000 AF and delivered to the Kings Basin through the Friant-Kern
Canal.

Figures 3 and 5 show the annual flow for the Kings River below Pine Flat Reservoir and the San
Joaquin River below Millerton Lake, respectively, as measured by USGS. The drought periods
of 1976 to 1977 and 1987 to 1992 are evident in these figures. Figures 4 and 6 show a bar chart of
the average monthly streamflow, also indicating the minimum and maximum observed flows.

Streamflow data for the Kings River and San Joaquin River by year and month are presented in
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Tables A.1 and A.11 in Appendix A. The streamflow measurements along the river at various
weirs of the Kings River and San Joaquin River are also presented in Appendix A.

KINGS RIVER DIVERSIONS AND WEIRS

Surface water from the Kings River supplies the IRWMP region through four headgate
diversion to AID, CID and FID. The accounting for water diversion and total surface water
stored is maintained by the Kings River Water Association (KRWA). Surface water diversion

data for Friant Kern Canal deliveries is maintained by the United States Bureau of Reclamation
(USBR).

The individual water districts have authority over the operations for the weirs and water
delivery canals. The KRWA serves as the water master to manage the Kings River flow and the
conserved storage in Pine Flat Reservoir. The KRWA is comprised of 28 member agencies that
have contracts for the 1,006,000 AF of conserved storage in the Pine Flat Reservoir. Table 2

below shows the average annual diversions from Kings River for the period 1965 to 2000.

Table 2. Average Annual Kings River Diversions in the IRWMP Study Area

Average Diversion

Contractor g( AF)*
Fresno Irrigation District 521,355
Consolidated Irrigation District 303,959
Alta Irrigation District 206,779
Peoples Ditch Company 153,985
Lemoore Canal and Irrigation Co. 87,447
Last Chance Water Ditch Company 67,556
Laguna Irrigation District 59,503
Murphy Slough Association 59,339
King River Water District 49,624
Crescent Canal Company 18,030
Corcoran Irrigation Company 17,665
Stinson Canal and Irrigation Co. 12,722
Liberty Canal Company 9,264
Burrel Ditch Company 8,944
John Heinlen Mutual Water Co. 5,794
James Irrigation District 5,345
Tranquility Irrigation District 717

* KRWA average annual diversion measured at the weirs.

Numerous weirs control diversions into the specific canals for water districts or ditch
companies. Water for diversions for AID, FID, and CID, occur at the Cobbles Weir, Gould, and
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Fresno Weirs, respectively. Figure 7 shows the location of the Cobbles, Gould and Fresno Weirs
along the Kings River. Figure 8 shows the annual diversions from Kings River through
Consolidated, Fresno, Gould and Alta Canals. The monthly diversions of the Kings River water

delivered to each agency are provided in Appendix B.

SAN JOAQUIN RIVER DIVERSIONS AND WEIRS

The Friant-Kern Canal of the CVP project can divert water from the San Joaquin River into the
Kings River and the Gould Canal for delivery. The Friant-Kern project provides two classes of
water, Class 1 and Class 2. Class 1 water is typically contracted to districts that serve areas,
which have limited or no access to groundwater of acceptable quality. Class 2 water is a supply
in excess of Class 1 that is only periodically available for delivery. Only two water service
providers in the IRWMP area, identified on Table 3, have long-term contracts with USBR for
water delivery from the CVP project.

Table 3. CVP Water Entitlement

Entitlement
Contractor Type (AF)
Fresno Irrigation District Class 2 75,000
City of Fresno Class 1 60,000

The FID is the only CVP contractor in Fresno County that has a Class 2 contract entitlement.
The City of Fresno has a Class 1 contract, which is unusual for a large urban center. This
represents a secure source of supply that is very important to the Fresno-Clovis Metropolitan
Area. Figure 9 shows the volume of water delivered from the Friant-Kern canal into the
IRWMP Region under the CVP Class 1 and 2 contracts. Table A.13, provided in Appendix A,
shows the flow data for the Friant-Kern Canal measured at Friant by USGS.

The hydrologic model area boundary of the Kings Basin IGSM extends beyond the IRWMP
region; therefore, it includes several agencies that are CVP contractors or are recipients of

215 flood waters from the San Joaquin River. The monthly diversions of the San Joaquin River
water delivered to each agency are provided in Appendix C. The water may be delivered
through the Friant-Kern Canal or pumped from the Mendota Pool, which is the terminus of the
Delta Mendota Canal. The James Irrigation District, Mid-Valley Water District, and Tranquility
Irrigation District, all within the Kings Basin IGSM model boundary, are exchange contractors
that pump CVP water directly from either the Mendota Pool or the Fresno Slough. Additional
water accounting data is currently being collected from the USBR.

CANALS AND DELIVERIES

There is an extensive canal network of over 1000 miles that is owned and operated by AID, CID,
and FID. The canal network is used to convey water to users within each District where it is
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used predominantly for agriculture and recharge. In addition, FID delivers surface water to the

City of Fresno and City of Clovis, where it is treated for municipal purposes. The major canals

that service the Upper Kings Basin include the Fresno Canal, Gould Canal, Alta Canal, and

Consolidated Canal, shown in Figures 10, 11 and 12.

Information was collected from previous surface water studies regarding canal construction.

Table 4 shows the approximate length of the canal/pipeline network for AID and CID, for

various ranges of canal width. The majority of canals are unlined and are less than 20 feet wide.

This information is important because the losses of the delivered surface water in the unlined

canals are a source of recharge and a gain to the groundwater basin.

Table 4. Canal Information Summary

AID? CID1
Description Number of | Total Length | Number of | Total Length
Segments (miles) Segments (miles)
Unlined Canals
Wider than 60 feet 22 9.70 2 2.60
between 50 and 60 feet 8 3.3 20 12.5
between 40 and 50 feet 20 10.2 24 9.4
between 30 and 40 feet 26 15.3 18 7.4
between 20 and 30 feet 30 21 90 37.9
between 10 and 20 feet 219 134.3 303 125.3
less than 10 feet 104 52 40 134
Sub-total 429 245.8 497 208.5
Lined Canals
Wider than 60 feet 0 0 0 0
between 50 and 60 feet 0 0 0 0
between 40 and 50 feet 0 0 0 0
between 30 and 40 feet 0 0 2 2.9
between 20 and 30 feet 0 0 3 1
between 10 and 20 feet 6 3.4 5 2.1
less than 10 feet 6 4.2 24 7.1
Sub-total 12 7.6 34 13.1
Bottom-only Lined Canals
Wider than 60 feet 0 0 5 4.1
between 50 and 60 feet 0 0 3 1.2
less than 50 feet 0 0 0 0
Sub-total 0 0 8 5.3
Pipe lines:
All 121 63.5 144 80.3
Total 562 316.9 683 307.2

1. Source: AID Surface Water Study, KRCD 1991
2. Source: CID Surface Water Study, KRCD 1993
3. FID canal system estimates not available at this time
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Losses of surface water deliveries through canal will vary depending on the soil and canal
characteristics that include depth (head pressure), cross sectional area, canal lining, and
seepage. Water delivered through unlined canals provides incidental recharge to the
groundwater basin. The total seepage in AID for wet and dry years is estimated at 49,230 AF
and 13,700 AF, respectively (KRCD, 1991). The average annual canal seepage for the CID was
72,721 AF between 1960 and 1992 (KRCD, 1993). The analysis of canal losses is not part of this
task but such losses to the canals and gains to the groundwater basin will be analyzed in

subsequent modeling tasks.

The networks of canals were constructed for distributing irrigation water to farms within the
districts. In general, the capacity of canals, and hence the volumetric flow rate, decreases in the
downstream direction on the western side of the district. Since the canals were constructed to
deliver water for irrigation, the greatest capacities of the canals are near the diversion weirs at
the Kings River and taper as the distance from the river increases. The uses of the canals have
expanded to include surface water deliveries to treatment plants, recharge and flood control.

As part of urban flood control, the storm water runoff is diverted through the irrigation canal
system into dual-purpose detention/recharge basins. Flood control systems designed to convey
water from an area usually have increasing capacities in the downstream part of the system.
This is a bottleneck of the storm water runoff collection since the canals are being used beyond
their intended purpose when constructed.

RECHARGE PROGRAMS

The Upper Kings Basin Districts have carried out extensive programs to intentionally recharge
groundwater with Kings River and San Joaquin River water in the Kings Basin for many years.
The general locations of the existing recharge basin in the AID, CID and FID service areas are
shown in Figure 13, 14, and 15, respectively.

Alta Irrigation District

The AID uses flood flows from the Kings River to recharge the groundwater basin through
approximately 150 acres of existing recharge basins. In addition, the AID estimates that it
receives about 45,600 AF of incidental recharge annually along its 245 miles of unlined

irrigation delivery canals.

Consolidated Irrigation District

The CID uses flood flows from the Kings River to recharge the groundwater basin. The CID
currently operates 46 recharge basins, totaling approximately 1,300 acres. The CID estimates
that it recharged 308,000 AF in 1969 and about 300,000 AF in the 1982-83 water year. The staff
at CID is in the process of aggregating data for canal flows into the recharge basins and will
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provide this information upon availability. The initial infiltration rates to the recharge basins is
estimated to be 1,100 cubic feet per second over the 1,300 acres recharge area, with a

corresponding long-term infiltration rate of about 700 cubic feet per second.

Fresno Irrigation District

The FID uses its canal system to deliver portions of Fresno and Clovis water allocations to
specific FMFCD owned and FID owned basins for recharge. The FMFCD owned basins are
multiple use basins. The primary purpose of the basins is to capture and percolate storm water
run off during the winter months. During the summer months, FID delivers flood water or
other allocated water to the basins for recharge when the basins are not needed to control urban

storm runoff.

One of the largest facilities built to recharge the groundwater supply within the Kings Basin is
the Leaky Acres facility, which is currently comprised of 26 ponds covering 200 acres. This
facility was built and operated by the group consisting of the FID, the City of Fresno, the City of
Clovis, the County of Fresno, and the FMFCD. Additionally, these agencies developed a
program to use flood control basins for recharge. There are currently 75 basins within the FID
available for recharge use. The surface water diverted for recharge was 55,576 AF from

March 1, 2004, through February 28, 2005.

Fresno and Clovis both own and operate significant recharge facilities, which receive a portion
of the cities” water allocations through FID’s canal system. The City of Clovis has recharged an
annual average of 6000 AF. The City of Fresno began artificial recharge at the 200 acre Leaky
Acres facilities in 1971 and averaged 16,000 AF/yr of recharge from 1980-1999. The monthly
diversions to recharge basins by the cities of Clovis and Fresno, FID and FMFCD are presented
in Tables D.1 and D.2 in Appendix D. Figure 16 shows the annual surface water recharged

within the Fresno/Clovis area.

The information regarding percolation rates from ponds was not readily available for most
areas. This information will be estimated using geologic data collected in the process of
building the IGSM hydrologic model.

These agencies recognize the importance of preserving and protecting their groundwater
resources and have actively facilitated groundwater recharge. This includes “in lieu” recharge
programs that deliver surface water, when available, to minimize groundwater pumping. All
three districts are considering new projects to expand their capacities for using available surface
water supplies to recharge the groundwater basin. The information collected will be used as a
source of groundwater replenishment in the hydrologic model but will not be reflected in the
water supply analysis in this study.
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ENVIRONMENTAL WATER REQUIREMENTS

Kings River surface water flows are needed to meet environmental water demands. The KRWA
and the California Department of Fish and Game (DFG) entered into an agreement (the "1964
Agreement") providing minimum releases from Pine Flat Dam and minimum surface water
flows for fish and wildlife resources in the Kings River below Pine Flat Dam at specified
locations. In May 1999, the Kings River Fisheries Management Program was developed as a
cooperative effort between the KRCD, the KRWA, and the DFG. The 1964 Agreement calls for
the KRWA to increase the minimum stream flows in the Kings River downstream of Pine Flat
Dam as set forth in Exhibit C (of the 1964 Agreement) to those levels shown in Exhibit D by
October 1, 2005. The Exhibit C flow schedule is summarized in Table 5 below. Exhibit C flows
have been implemented and monitored since 1999.

Table 5. “Exhibit C” Flows from the 1964 Agreement

Seasonal Flows Throughout the Year
in Cubic Feet per Second

Oct. 1-Nov. 15 | Nov. 16-March 31 | April 1-Sept. 30
Total Flow at Piedra 100 100 100
Minimum Flow at Dennis Cut 5 5 5
Minimum Flow to Fresno Weir 95 95 95
Water Divertible in China Slough 10 5 15
Required Flow over Fresno Weir 40 45 35

The flows under this agreement are not included in the diversion of total water supply from the
Kings River. Efforts are being made to capture and maximize use of this water by storing it in
the ponding basin within the CID.

GROUNDWATER PRODUCTION

While groundwater from the Kings Basin is used to supplement surface water deliveries for
meeting the irrigation water demands, it is used as a primary supply source for meeting the
urban water demands. In addition, other agricultural water users, outside of the IRWMP
Region, that do not have surface water rights are solely dependent of groundwater. According
to the previous studies, more groundwater is pumped from the Kings Basin aquifer on an
average annual basis than is replenished naturally or artificially; this has caused long-term

overdraft in the groundwater basin.

DOMESTIC WATER SERVICE PROVIDERS

Domestic water service is provided by municipal utilities for larger cities with the exception of
the City of Selma, which is served by the California Water Service Company. Historically, all of
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the cities relied on groundwater supplies to meet water demand. As a result of overdraft and
groundwater quality issues, the cities of Clovis and Fresno recently completed surface water
treatment plants to expand their conjunctive use programs and make use of available surface
supplies and entitlements.

Information was collected on available water production records from the cities and from the
California Department of Health Services and California Department of Water Resources.
Water supply and systems data was not readily available for all cities and unincorporated area
within the IRWMP Region. In such cases, historical water supplies and production data will be
estimated based on unit water demand assumptions, historical land use, and population
statistics.

URBAN GROUNDWATER PRODUCTION

Historically and currently, most of the municipalities in the study area are solely dependant on
groundwater to meet their water demands.

Annual data for urban groundwater pumping was collected from individual cities and DWR
within the study area. This data dates as far back as 1980 and is current up to 2003 for most
cities. The Cities of Fresno and Clovis data was supplemented by a local study, City of Fresno,
Water Resources 1969. Table 6 lists these cities along with the period of record for the available
data. The groundwater productions for these cities are presented in Figure 17 below.

Table 6. Annual Urban Groundwater Pumping Data Availability

City Period of Groundwater Pumping Record
Fresno 1980 — 2003
Clovis 1980 — 2003
Malaga 1990 — 2003
Mendota 1990 — 2003
Sanger 1980 — 2003
Selma 1980 — 2003 excluding 1989
Kingsburg 1991 - 2003
Parlier 2001 — 2003
Riverdale 1992 - 2003
San Joaquin 1991 - 2003
Reedley 1980 — 2003
Dinuba 1991 — 2003
Orange Cove 1990 - 2003
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The monthly groundwater pumping data for the individual cities are provided in Appendix E.
Tables E.1, E.2, E.3 and E.4 for the City of Fresno includes additional estimated breakdown of
classification of supply water by source and usage. For instance, Tables E.1 and E.2 presents
residential supply by groundwater and surface water, respectively. The City of Clovis has
similar table for the production of urban water. Figures 18 and 19 present the quantity of
groundwater being used for residential and commercial/industrial purposes, respectively.

AGRICULTURAL GROUNDWATER PRODUCTION

Typically, agricultural water supplies from groundwater pumping are the most difficult data to
collect. However, it can be estimated by evaluating the amount of agricultural water
requirements that are not met by surface water sources. The total agricultural water demand in
the Kings Basin was estimated and presented in Task 3 Technical Memorandum (TM), Analysis
of Water Demand Conditions (WRIME, 2006). The total annual crop water demand as reported
in this TM is reproduced here as Figure 20. The hydrologic model currently being developed
for the Kings Basin will incorporate the agriculture demand and water supply data to develop
estimates of agricultural groundwater production.

WASTEWATER COLLECTION, TREATMENT, DISPOSAL

Wastewater can be an important part of the water budget of an area. The cities within the
IRWMP Region are served primarily by municipal wastewater collection and treatment
facilities. Some unincorporated areas rely on septic systems. Most of the treatment plants
provide secondary treatment and wastewater is spread through ponds for evaporation and
percolation into the ground. The water percolated in the ponds is filtered through the soil and
may be reclaimed by pumping wells from the reclamation area. Pumped groundwater from the
percolation ponds can be used to irrigate non food crops. Currently, the Fresno-Clovis Region
Wastewater Treatment Plant reuses an average of 10,000 to 30,000AF of water within FID

service area.

Table 7 below summarizes available wastewater service provider information. In the future,
reclaimed water may be used as an additional source of water supply for irrigation or
groundwater recharge. For example, the City of Clovis is currently working to implement a
program to recycle wastewater for municipal supply. Appendix D contains inflow and reuse
monthly data for the treatment facilities. Table D.3 shows the record of inflow from 1970 to
2004. Tables D.5 and D.6 shows on-site and off-site reclamation use.
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Table 7. Wastewater Service Providers

Service Plant Planned Level of
Provider City Capacity | Capacity Treatment Disposal Method
(MGD) (MGD)

Dinuba 3.14 All levels Z\(:;;Zizgsacgloi:;sn and
City Public - -
Works Reedley | 245 5 | ceconciry | Peaoration ponds
Department Y P P

54 acres percolation and

Sanger 1.8 3 Secondary evaporation ponds
Cutler-Orosi
Joint Powers Cutler-
WW Orosi 2 2 Secondary | 120 acres ponds
Authority
Fresno-Clovis Clovi
Regional ovis .
Wastewater 70.34 80 Secondary lf:ooii?sfei;?éastlon and
Treatment Fresno P p
Plant

Kingsb
SKF. Cqunty s 120 acres percolation and
Sanitation Selma 8 8 Secondary evaporation ponds
District Fowler p p
CONCLUSION

The surface water available for agricultural and urban use is summarized by agency in

Figure 21. This figure shows the distribution of surface water over a 40-year period among

different agencies. The water deliveries presented in Figure 21 are measured at their respective

sources and do not account for any losses along the conveyance canals. However, it does

provide a large view of the amount of water entering the region.

A schematic of the surface water flow pathways in the Kings Basin is provided in Figure 22

showing how the water moves from sources to places of use. This schematic is also annotated

to indicate where monthly tabular data can be found in the Appendices.

The monthly time series of urban groundwater production data is also provided in the

Appendix. The estimates of agricultural groundwater production will be completed as part of

the hydrologic model development and will be provided at a later time as part of the water

budget analysis of the Kings Basin model area.
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Figure 21. Surface water Delivery from the Kings River & Friant-Kern Canal
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Figure 22. Surface Water Supply Flow Diagram
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APPENDIX A RIVER FLOWS
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APPENDIX B KINGS RIVER DIVERSIONS

@RIME Analysis of Water Supplies in Kings Basin



APPENDIX C SAN JOAQUIN DIVERSIONS
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APPENDIX D MISCELLANEOUS
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APPENDIX E URBAN GROUNDWATER PRODUCTION
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