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Executive Summary

Introduction

CH2M HILL has prepared this Comprehensive Water Resources Master Plan (CWRMP)
under the authorization of the Duchesne County Water Conservancy District (DCWCD).
The main objectives of this CWRMP are to:

e Prepare a water conservation plan based on U.S. Bureau of Reclamation (USBR)
standards that provides the DCWCD with guidance on water management and
conservation issues

» Develop a capital improvement list of projects that will provide short-term (5 years) and
long-term (20 years) guidance to the DCWCD

¢ Collect and compile existing water resources data for both Municipal and Industrial
(M&I) and agricultural purposes in Duchesne County

The data is presented in four volumes, as follows:

Volume 1

e Part 1 — Water Management and Conservation Plan
e Part 2 — Capital Improvements Plan
e Part 3 — Potential Funding Alternatives

Volume 2

e Part 4 — Water Rights
e Part 5 — Water Storage Facilities

Volume 3

o Part 6 —Data
e Part7 —Tools

Volume 4
e Appendices

Volume 1, Part 1 — Water Management and Conservation Plan

The Water Management Conservation Plan (WMCP) includes discussion on the following:
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e Discussion of the benefits of conservation and water management
e Historic settlement and growth of the County

e Historic agricultural and municipal water uses, and the development of local resources
to the existing conditions

e The mission and organization of the DCWCD

¢ Demand patterns and available supplies

e Historically and currently implemented water management and conservation efforts
* Suggestions for improved water conservation and management

e Plan elements adopted by the DCWCD

Primary concerns identified by the Board of Directors of the DCWCD (Board) include the
development of water storage, the lining and piping of canals, and water transfers. These
problem areas impact all water users in Duchesne County (County), and reflect the major
areas of concern of the County residents, as demonstrated by the projects identified in
public meetings. With the water resource and financial limitations of the DCWCD, these
focus areas are expected to provide the greatest short- and long-term benefits. The Board
and staff have selected the projects that are most important to the County and have included
them in their 5-year implementation plan, or Capital Improvements Plan (CIP). The projects
of lesser importance have been included in the 20-year CIP.

Volume 1, Part 2 — Capital Improvement Plans

The CIP and associated tools will allow the DCWCD to regularly update results. The CIP
includes a database with instructions, queries prepared for evaluation, and automated
reports that will facilitate the DCWCD to make updates independently.

This part of the CWRMP contains the 5-year and 20-year CIPs as developed through a
public involvement process. Two public meetings were held to solicit ideas, concerns,
recommendations, and potential project ideas. The resulting information was consolidated,
evaluated, and prioritized by the Board and staff to develop a list of over 120 projects. The
projects were summarized, and a workshop was held to narrow the selection to the 18
projects included in the 5-year CIP. The remaining projects are included in the 20-year CIP.

The following projects are included in the 5-year CIP:

¢ DPreserve existing wells

¢ Fire protection

e Small storage reservoirs on canals

Culinary water storage tanks

Additional USBR salinity projects

Zoning of canal rights-of-way

Combined Roosevelt and Ballard Mé&I System
Reclassification of Class 6W and 2 lands
Uintah River storage
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¢ Pipe K2 Canal out of Browns Draw Reservoir
e Big Sand Wash Reservoir enlargement

e Lake Fork Pipeline/Big Sand Wash Feeder
Hancock Cove wastewater treatment
Cedarview and West Neola culinary system
Reclaim unused Uintah Basin water

Brown’s Draw reservoir enlargement
Expand Moon Lake

Green River Exchange/Water Rights

The projects are not in order of priority; available funding and staff will determine priority.

Volume 1, Part 3 — Potential Funding Alternatives

The DCWCD will, on the behalf of project beneficiaries, seek grant funds and other external
funding sources for project implementation. Most of the potential funding sources allocate
money by grant, but a few allocate by low-interest loan. The following information has
been provided for each potential funding source:

¢ Funding program purpose and goals

e Key restrictions controlling funding eligibility
e Funding limitations

e Key dates

¢ Contact information

The inclusion of funding sources within this document does not constitute a guarantee of
either funding or eligibility.

Volume 2, Part 4§ — Water Rights

DCWCD recognizes that the acquisition and development of water rights is a necessary
component of water conservation and management. This part was prepared to provide
information about the status, priority, and place of diversion necessary to facilitate project
implementation and minimize additional expenditures.

The water rights data contained in this part is organized by:

e Location;

e DPriority date;
e Number; and
e First owner.

The data in Part 4 has been obtained from the Utah Division of Water Rights (UDWR) and
their ARC/INFO database, WRPOD.
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Volume 2, Part 5 — Water Storage Facilities

Part 5 identifies existing water storage facilities within the County.

The water storage facility data contained in this part is organized by:

o Location;

e Completion date;
¢  Dam number;

o  Owner; and

* Name.

The data in Part 4 has been obtained from the Utah Division of Water Rights (UDWR) and
their ARC/INFO database, WRDAMS.

Volume 3, Part 6 — Data

Data collected for this study was limited to available resources. The following list provides a
brief summary of available data:

e U.S. Geological Survey (USGS) Digital Quad Sheets for the entire County

* Geographic Information System (GIS) data including, in part:

Roads

Water Rights information

Streams and rivers

Land ownership by group (not individuals)
Population centers

Water-related land use

Shallow aquifers

Wildlife resource data including threatened and endangered species, deer habitat,
elk habitat, etc.

Dams

Springs

Township, range, and section data
Watershed boundaries

Weather data

e Population projections

e Agricultural crop summaries

¢ Soil Conservation Service (SCS) soil survey
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e Crop use for irrigated crops in the Uintah Basin

e Historical flows and diversions

Volume 3, Part 7 — Tools

Additionally, CH2M HILL has provided numerous tools to assist the DCWCD in evaluating
and developing cost estimates for new projects added in the CIP. These tools include:

e A crop water demand and diversion requirement estimating spreadsheet

* A municipal water demand and waste water demand estimating spreadsheet
* A pressure pipe sizing and cost estimating spreadsheet

e Open channel pipe flow nomographs

e Cost estimating guidelines for water treatment plants, wells, wastewater treatment
plants, reservoirs, etc.

e ArcView GIS, version 3.2

CH2M HILL has provided training to DCWCD staff in the use of these tools.

Volume 4 — Appendices

This part contains all appendices referred to in the text.
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1.0 Introduction

1.1 Purpose

This Water Management and Conservation Plan (WMCP) has been prepared as part of the
Comprehensive Water Resources Master Plan (CWRMP) under contract with the Duchesne
County Water Conservancy District (DCWCD), in accordance with guidelines prepared by
the U.S. Bureau of Reclamation (USBR). The purpose of the CWRMP is to summarize the
available resources; identify areas where improvements could be implemented; develop
potential solutions; and prepare an appropriate plan of action. This WMCP (Volume 1,
Part 1 of the CWRMP) was prepared to accomplish the first two items. Volume 1, Part 2 of
the CWRMP identifies specific solutions and an implementation plan.

This WMCP specifically discusses:

e Water supplies in Duchesne County (County)

e Water uses in the County

e Historic and existing water management and conservation efforts
e Water management and conservation problems

e Potential project types to facilitate solutions

e Associated legal, institutional, and environmental issues

e Adopted plan elements

12 Benefits of Water Conservation and Management

Water conservation has been an important part of water resource management since the
early settlement periods of the western United States. For years, water conservation efforts
focused on the supply of water through the construction of dams and reservoirs. Early
settlers recognized that without these reservoirs, settlement in many areas would be '
impossible.

With continued growth and development and limited new supplies of water, the focus of
water resource management has shifted to include conservation measures for existing water
supplies. As a result, water conservation and improved water management has for decades
been a focus of research and implementation by many agencies. This focus is seen in the
inclusion of legislative water conservation requirements such as the Central Utah Project
Completion Act (CUPCA), the Reclamation Reform Act, and in most federal water
development programs and projects.

Research and studies completed in the Uintah Basin since the late 1960s have all discussed
the benefits of agricultural water conservation in Uintah and Duchesne Counties and the
Green River drainage. These studies have led to the implementation of numerous water
quality programs, discussed in Section 4 of this WMCP, and of water conservation projects.
Benefits of agricultural water conservation measures include:
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* Increased agricultural yields

® Reduced salt loading of the river system

¢ Reduced accumulation of salts in the soils

e Lowered water tables

e Reduced water shortages

e DPotentially decreased labor costs

e Reduced fertilizer requirements

¢ Potentially reduced facility requirements (smaller reservoirs, canals, pipes)
e Numerous environmental benefits

Municipal and industrial (Mé&I) water conservation has also become a major topic of
research and studies. Water shortages, droughts, and the rapid population growth in the
western United States have encouraged, and in some cases mandated, drastic evaluations
and measures to reduce water demands. Over the years, efforts to reduce water demands
have led to more efficient household water fixtures, improved management techniques, and
numerous educational programs. Benefits recognized from these domestic water
conservation efforts include:

e Extended facility life before replacement and expansion is required

e Decreased volumes of wastewater to be treated

e Increased public awareness of the value of water

e Closer monitoring of water deliveries

e Enhanced public awareness of their responsibilities to conserve water

Water conservation does not solve all problems, but a WMCP can help address differences
in the water supply and demand patterns, identify methods to alleviate potential shortages,
and most importantly, provide direction and focus to water conservation efforts to extend
the available water supply into the future.

1.3 History of Duchesne County

1.3.1 Settlement and Growth of the County

In 1861, the entire Duchesne River drainage area, including the Rock Creek, Lake Fork, and
Uinta River subbasins, was set aside as a reservation for the Ute Indian Tribe. Between 1902
and 1905, the United States government redistributed the reservation by setting aside a
portion to the Utes and declaring the remaining lands as surplus. The surplus lands were
returned to the public domain in 1905, opened for settlement, and awarded to individuals in
160-acre tracts. These allotments were assigned rapidly, and most of the area was settled
within a few years. With settlement came the development of agricultural lands along the
rivers and creeks, and the construction of diversions, canals, and ditches for irrigation. Most
of these irrigation facilities were constructed by hand and with horse-drawn Fresno shovels.

In 1914, the State of Utah organized the County from parts of Uintah and Wasatch Counties
and designated the town of Duchesne as the County seat. Other communities in the County
include Roosevelt, Tabiona, Hanna, Altamont, Neola, Bluebell, Arcadia, and Myton.
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The new county saw development and growth increase significantly due to the sale of
individual land allotments by Ute Indians to non-Indians, the sale of excess allotment lands
by the Uintah and Ouray Indian Agency (1914 to 1922) to non-Indians, and the introduction
and development of the oil and gas industry. The first commercial natural gas well was
developed in 1925 in the Ashley Valley, and the first commercial oil well in the Uintah Basin
and the State of Utah was drilled in 1948. Oil production peaked in the mid-1980s at
approximately 18 million barrels per year. In 1997, there were 923 active oil wells in the
County, with 68 new wells having been drilled in 1996 alone. Although wells continue to be
developed, annual production has declined to about 9 million barrels per year,
approximately half of the production of the mid-1980s.

1.3.2 Development of Water Resources

During the initial settlement of the Uintah Basin by non-Indians, water delivery systems
were needed to bring land into agricultural production. Under the Act of June 21, 1906, the
U.S. Congress approved and ordered the construction of the Uintah Irrigation Project (UIP)
primarily for the benefit of the Ute Indian Tribe. The canals and distribution systems were
designed to serve 77,095 acres. Capacity was later added to serve an additional 28,000 acres
of land outside the project boundaries. This canal system consisted of 22 distinct canal
systems serving lands from the Uinta River, Duchesne River, Lake Fork River, and
Whiterocks River (A Study of Economic Conditions on the Uintah Irrigation Project, 1938).

At the same time the UIP was being constructed, newly-arrived non-Indian settlers were
also constructing facilities to deliver water to their farms. Many of these facilities paralleled
government facilities, although some were allowed to enter in and enlarge UIP facilities. By
1938, there were 30 independent canal companies within the boundaries of the original
reservation, with the largest being the Dry Gulch Irrigation Company.

In 1928, the seven Colorado River States signed the Colorado River Compact in which they
agreed to share the river water and determined allotments for each state. This provided a
proportionate amount of water for Utah, but did not provide a mechanism for its utilization.

Because of inadequate supplies and storage in the Uintah Basin, the USBR initiated a
reconnaissance study in 1931 to identify potential sites for a dam on the Lake Fork River.
Moon Lake Reservoir was completed in 1937, and the Moon Lake Project was finished in
subsequent years. This project also included the Yellowstone Feeder Canal, Duchesne
Feeder Canal, Midview Reservoir, and associated facilities. The Moon Lake Water Users
Association was organized to assume responsibility for the repayment of the project. This
association consisted of the Dry Gulch Irrigation Company, T. N. Dodd Canal, Monarch
Canal and Reservoir, Lake Fork Irrigation Company, Farmers Irrigation Company,
Farnsworth Canal and Reservoir, Lake Fork Western Company, Uteland Ditch, and South
Boneta Irrigation Company.

The Central Utah Project (CUP) was authorized by the Colorado River Storage Project Act of
1956, which allowed for the funding and initiation of the CUP and the construction of
facilities to deliver and utilize this water. The CUP finally allowed the State to facilitate
development of its Colorado River rights.

The Upalco and Uintah Units of the CUP were authorized in the Colorado River Basin
Project Act of 1968. These projects have since been amended and updated through various
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congressional acts to the present-day Section 203 Project. These projects were intended to
deliver water to the Ute Indian Tribe and for others’ irrigation uses, M&I purposes,
recreation, and environmental mitigation and enhancements.

During the early 1990s, a need was identified to help develop, manage, and conserve the
water resources in the County and to provide an interface with the Central Utah Water
Conservancy District (CUWCD) and federal and State agencies while completing the CUP.
The DCWCD was organized in December of 1997 in response to this need.

1.3.3 Historic and Projected Population Trends

Table 1-1 summarizes the historic and projected population of the County, based on data
from the Governor’s office and the Uintah Basin Association of Governments (UBAG) as
published on the State of Utah’s web page. Population in the County has been highly
variable, as the area is subject to economic fluctuations. Growth in the Uintah Basin is and
has been subject to several unpredictable conditions including growth in the oil industry,
the development of improved technology for obtaining oil from the oil shale, continued
growth of the high-tech industries, the continued influx of retirement communities, and the
growing recreational industry.

The Utah State Governor’s office has published population projections and trends for the
individual areas in the County through the year 2020, and are shown in Table 1-2.

1.3.4 Historically Irrigated Acreage

Numerous historic data exist reporting the type and quantity of predominant agricultural
crops throughout the Uintah Basin. Primary data sources used in this WMCP include the
Natural Resource Conservation Service (NRCS) soil survey for Duchesne and Uintah
Counties (December 1959) and the Water-Related Land Use Inventories, Utah, Uintah Study
Unit (May 1994). Summaries of the historic cropping patterns are provided in Table 1-3.
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TABLE 1-1
Duchesne County Historic and Projected Population
Year Population Growth (%)
1940 8,700 -
1950 8,100 -6.9%
1960 7,200 -12.5%
1970 7,400 2.8%
1980 12,700 71.6%
1990 12,600 -0.7%
1998 14,736 17%
2000 14,390 -2.6%
2005 14,998 4.2%
2010 16,307 8.7%
2020 18,894 15.7%
TABLE 1-2
Duchesne County Population Projections by Area
Area 1997 1998 1999 2000 2001 2002 2003 2010 2020
Altamont 190 192 192 193 194 195 198 219 254
Duchesne 1,436 1,447 1,453 1,459 1,466 1,476 1,495 1,653 1,916
Myton 515 519 521 523 526 529 536 593 687
Roosevelt 4259 4292 4309 4,328 4,350 4,378 4,435 4,905 5,683
Tabiona 136 137 137 138 139 139 141 156 181
Other 7,624 7,683 7,715 7,749 7,788 7,838 7,891 8,781 10,174
Total 14,159 14,269 14,327 14,390 14,463 14,557 14,696 16,307 18,894
15
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TABLE 1-3
Historically Irrigated Acreage

Crop 1939 Acres' 1949 Acres’ 1954 Acres’ 1992 Acres?
Alfalfa/Hays 25,719 33,845 33,668 46,959
Pasture Unknown Unknown Unknown 48,919
Grain 10,129 11,716 6,234 6,583
Comn 2,132 2,452 2,575 2,550
Potatoes 177 145 178 7
Fruits and 3,276 4,501 1,819 3
Vegetables

! NRCS Soil Survey, December 1959. It should be noted that this survey does not include any data on
irrigated pastures within the Uintah Basin.

2 Water-Related Land Use Inventories, Utah, Uintah Study Unit, UDWR, Department of Natural
Resources, 1994,

1.4 Duchesne County Water Conservancy District

By definition, the boundaries of the DCWCD coincide with the boundaries of the County.
This section summarizes the mission, organization, funding sources, and ongoing activities
of the DCWCD.

1.4.1 Mission
The mission of the DCWCD is to:

* Acquire, develop, conserve and where necessary preserve water resources identified as
necessary to accomplish the purposes of the DCWCD

e Construct, operate and maintain facilities associated with these water resources and
such other facilities as are necessary to the functioning of the DCWCD

e DPreserve, where necessary, stream and/or watershed ecosystems to maintain water
quality standards and aquatic ecosystem balances

* Maintain responsible management of the DCWCD'’s physical facilities, financial, water
and human resources

This mission is accomplished by the implementation of the DCWCD's policy, stating:

“It is the District’s policy to develop and conserve water supplies for the benefit
of its inhabitants through the most cost effective and environmentally prudent
methods. The water supplies shall be developed for any and all beneficial uses
consistent with the mission and statutory authority of the District. In
furtherance of this policy, water rights shall be acquired by any lawful means and
used for any lawful beneficial use, including without limitation, irrigation,
municipal, industrial, hydropower generation and instream flows.”

(U.C. 17A-2-1401)
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This water conservation and management plan has been prepared to comply with these
goals and the policy of the DCWCD.

1.4.2 Organization

The DCWCD is governed by a Board of Directors (Board) appointed by the County
Commissioners, based upon designated areas of representation. Table 1-4 shows the current
Board organization and the division each member represents.

TABLE 1-4
DCWCD Board Organization

Board Member Area of Representation
Keith Mortensen, Chairman Moon Lake Division
Art Taylor (Duchesne), Vice-Chairman Combined Cities Division
Brad Hancock (Roosevelt) Combined Cities Division
Kent Peatross Duchesne/Strawberry Division
Max Warren Uintah Division
Ed Bench Duchesne/Strawberry Division
Lynn Burton _ Moon Lake Division

Each Board member is appointed by the County Commissioners for a term of four years and
is eligible for reappointment. In the case of a Board member not being able to finish his/her
appointment, a replacement is selected by the County Commissioners.

Board members’ responsibilities include attending monthly Board meetings to participate in
the planning, discussions, and decision process of the DCWCD. Each Board member is
provided copies of all documents on the agenda, and is allowed to provide their individual
insights and recommendations. All decisions are based on a majority vote of the seven
Board members. Additionally, some board members are assigned to the Executive
Committee and are responsible for providing guidance to the DCWCD, assisting in
negotiations, and providing direct supervision to the General Manager.

The General Manager and Secretary/Treasurer, Randy Crozier, is hired by the Board as a
contract employee. Mr. Crozier is responsible for implementing the instructions and
responding to requests of the Board and representing the DCWCD in meetings,
negotiations, and day-to-day operations. He answers directly to the Chairman of the Board,
and to the Board as a whole during meetings.

Adrienne Marett, Administrative Assistant, reports directly to the General Manager. She
keeps track of all meeting minutes and supports the General Manager in his duties.

There are currently no other employees of the DCWCD.
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1.4.3 Financial Resources

The DCWCD receives its base funding from taxes upon the annual land valuation within
the County. The DCWCD receives a tax of up to 0.0004 percent of the assessed land value,
the maximum allowed by the Colorado River Compact for water conservancy districts in
the Upper Colorado River Basin states. Currently, there are no other sources of regular
funds directly available to the DCWCD.

Other funding comes from grants and loans from federal, State, and local agencies. The
DCWCD has been successful in obtaining funding from the USBR Salinity Control Program,
Community Impact Board (CIB, formally known as the Permanent Community Impact
Fund Board), Community Development and Block Grant (CDBG), and the CUWCD. It is
expected that some of these agencies will continue to make funding available. These funds
are typically available to the DCWCD on a competitive basis; this limits the ability of the
DCWCD to rely on these revenue sources.

To help understand the operations and restrictions faced by the DCWCD at present,
summaries of the 1999-2000 funding sources and budgeted expenditures are included in the
following tables. Table 1-5 summarizes the various sources of funding for the DCWCD in
Fiscal Year 1999-2000. Note that funding from the CIB, CUWCD, USBR, CDBG, and others
is usually earmarked for specific projects. As previously mentioned, the only reliable
funding source is tax revenues.

TABLE 1-5
DCWCD Funding for Fiscal Year 1999-2000
Funding Source Amount
Tax Revenue $233,000
Grant Revenues $155,000
Grant Funds $500,000
Safe Drinking Water Funds $2,000

Table 1-6 summarizes the budgeted expenditures of the DCWCD for Fiscal Year 1999-2000.
Administrative costs, including salary, benefits, rent, insurance, and utilities, consume most
of the available tax revenue.

TABLE 1-6
DCWCD Budgeted Expenditures for Fiscal Year 1999-2000
Budgeted Expenditures Amount
Administration $161,500
Capital Expenditures $605,000
Operations and Maintenance $0
Project Development $123,500
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Projects must be funded externally, by grants or other sources, until the DCWCD can
develop additional, regular revenue sources.

1.4.4 Ongoing Activities
The DCWCD is currently involved with the following ongoing projects:

¢ Replacement of diversion structures on the Duchesne and Strawberry Rivers, funded by
the CUPCA environmental mitigation program through the Utah Reclamation,
Mitigation, and Conservation Commission (RMCC)

e Salinity project for five pipelines, funded by USBR Salinity Control Program
¢ Green River Filings/Exchange, funded by CUWCD and CIB

e Comprehensive Water Resource Master Plan, funded by CIB, USBR, CDBG, and the
DCWCD administrative budget

¢ Uintah Basin Replacement Project (UBRP) coordination, funded in part by CUWCD, the
Department of the Interior, and the DCWCD administrative budget

With the exception of the Green River Filings/Exchange and the CWRMP, most projects
currently being implemented by the DCWCD are in support of other water users and
suppliers within the County.
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2.0 Inventory of Water Resource Supplies and
Use

2.1 Introduction

A primary objective of the DCWCD is to coordinate and support efforts by other agencies
within the County to conserve water, improve water resource management, and develop
new water resources. Although the DCWCD does not directly manage any water resources
in the County, this section provides a summary of the surface water and groundwater
resources available in the County, and how those resources are used. A clear understanding
of existing water supplies and uses will allow the DCWCD to better define areas where it
can provide water management assistance to other agencies.

A detailed listing of all currently effective water right filings is included in Volume 2,
Comprehensive Water Resources Master Plan, Part 4, Water Rights Filings.

2.2 Water Supplies

There are two primary sources of water for use in the County: 1) surface water from the
Duchesne River and its tributaries, and 2) groundwater from shallow aquifers. A summary
of these two water supplies is provided below.

2.2.1 Surface Water

The Duchesne River drainage basin is the primary source of surface water in the County.
This drainage basin encompasses approximately 240 square miles, and is part of the greater
Uintah Basin which drains to the Green River. Figure 2-1 shows the approximate boundaries
of the Duchesne River Drainage Basin.

Water in the Duchesne River and its tributaries originates from snowmelt in the Uinta
Mountain Wilderness and summer rains across the Uintah Basin. Flow in streams sharply
increases in early to mid-May, and sharply decreases in mid- to late July, coinciding with
the spring snowmelt. By mid-August, flows generated by snowmelt diminish and the rivers
return to their base-flow conditions. A representative annual hydrograph for the Uinta
River at Neola illustrates a flow cycle representative of the streams in the Duchesne River
drainage basin (see Figure 2-2). Table 2-1 shows the values represented in Figure 2-2.
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TABLE 2-1
Typical Distribution of Annual Flow for the Uinta River, Utah (1979-1980)

Date Flow (cfs) low (cfs) __ Date Flow (cfs)

10/1/1979 82 12/22/1979 63
10/2/1979 80 12/23/1979 65
10/3/1979 80 12/24/1979 65
10/4/1979 78 12/25/1979 58
10/5/1979 78 12/26/1979 46
10/6/1979 76 12/27/1979 50
10/7/1979 76 12/28/1979 52
10/8/1979 76 12/29/1979 52
10/9/1979 74 12/30/1979 50
10/10/1979 74 12/31/1979 46
10/11/1979 74 1/1/1980 45
10/12/1979 74 1/2/1980 44
10/13/1979 74 1/3/1980 44
10/14/1979 74 1/4/1980 44
10/15/1979 76 1/5/1980 45
10/16/1979 76 1/6/1980 50
10/17/1979 78 1/7/1980 50
10/18/1979 78 1/8/1980 50
10/19/1979 84 1/9/1980 52
10/20/1979 98 1/10/1980 54
10/21/1979 86 1/11/1980 48
10/22/1979 86 1/12/1980 50
10/23/1979 88 1/13/1980 52
10/24/1979 86 1/14/1980 55
10/25/1979 88 1/15/1980 60
10/26/1979 84 1/16/1980 58
10/27/1979 82 1/17/1980 56
10/28/1979 78 1/18/1980 54
10/29/1979 78 1/19/1980 56
10/30/1979 76 1/20/1980 58
10/31/1979 72 1/21/1980 54
11/1/1979 63 1/22/1980 54
11/2/1979 68 1/23/1980 52
11/3/1979 74 1/24/1980 51
11/411979 78 1/25/1980 51
11/5/1979 74 1/26/1980 51
11/6/1979 74 1/27/1980 52
11/7/1979 74 1/28/1980 52
11/8/1979 70 1/29/1980 52
11/9/1979 68 1/30/1980 52
11/10/1979 66 1/31/1980 49
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TABLE 2-1 (CONT'D)
Typical Distribution of Annual Flow for the Uinta River, Utah (1979-1980)

3/13/1980
3/14/1980
3/15/1980
3/16/1980
3/17/1980
3/18/1980
3/19/1980
3/20/1980
3/21/1980
3/22/1980
3/23/1980
3/24/1980
3/25/1980
3/26/1980
3/27/1980
3/28/1980
3/29/1980
3/30/1980
3/31/1980
4/1/1980

4/2/1980

4/3/1980

4/4/1980

4/5/1980

4/6/1980

4/7/1980

4/8/1980

4/9/1980

4/10/1980
4/11/1980
4/12/1980
4/13/1980
4/14/1980
4/15/1980
4/16/1980
4/17/1980
4/18/1980
4/19/1980
4/20/1980
4/21/1980
4/22/1980
4/23/1980
4/24/1980

Flow (cfs) ___Date Date
49 ] 7/17/1980 265
52 7/18/1980 257
51 7/19/1980 249
49 7/20/1980 241
47 7/21/1980 249
52 7/22/1980 253
50 7/23/1980 245
50 7/24/1980 245
51 7/25/1980 237
51 7/26/1980 229
51 7/27/1980 221
53 7/28/1980 213
52 7/29/1980 205
53 7/30/1980 209
50 7/31/1980 229
49 8/1/1980 217
49 8/2/1980 205
51 8/3/1980 201
50 8/4/1980 197
56 8/5/1980 193
55 8/6/1980 185
55 8/7/1980 177
54 8/8/1980 177
53 8/9/1980 173
57 8/10/1980 169
56 8/11/1980 165
53 8/12/1980 161
57 8/13/1980 173
59 8/14/1980 173
57 8/15/1980 189
56 8/16/1980 185
54 8/17/1980 173
61 8/18/1980 165
68 8/19/1980 165
69 8/20/1980 165
70 8/21/1980 161
79 8/22/1980 157
89 8/23/1980 161
99 8/24/1980 161
105 8/25/1980 177
115 8/26/1980 193
121 8/27/1980 173
103 8/28/1980 157
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During the development of agricultural resources in the County, several reservoirs were
constructed to store a portion of the natural spring flood flow for use during the latter part
of the growing season. This has helped alleviate seasonal water shortages due to naturally
fluctuating low river flows. The locations of most of the reservoirs, as reported by the Utah
Division of Water Rights (UDWR), are shown in Figure 2-3. Unfortunately, most of the
reservoirs are too small to provide significant relief from seasonal shortages and provide
very little drought protection.

Table 2-2 summarizes the average annual surface water supply provided by each drainage
subbasin as reported in the State Water Plan (1999). These figures exclude flows that are
diverted to Uintah County and the Wasatch Front.

TABLE 2-2
Annual Water Summary
River Average Annual Supply’
Uinta' 194,500 acre-feet
Lake Fork? 192,000 acre-feet
Strawberry® 103,700 acre-feet
Duchesne? 195,000 acre-feet

Notes: 1) Includes inflows to the Uinta and Whiterocks Rivers
2) Includes inflows to the Lake Fork and Yellowstone Rivers
3) Includes inflows to the Strawberry River below Strawberry Reservoir, and Current and Red
Creeks
4) Excludes transbasin diversions out of the Duchesne River
5) Excludes transbasin diversion flows and diversions to Uintah County

Flows in each river basin are available to users with appropriate County water rights filings.
It is important to note that a significant portion of the annual water supply is conveyed
during the natural spring flood cycle, and cannot be utilized without storage reservoirs.

Figure 2-4, from the State Water Plan, shows the water balance of the Duchesne River System
including parts of Uintah, Summit, Wasatch, and Daggett Counties. The relationship of the
Duchesne River to the remainder of the Green River Drainage and the Uintah Basin is
shown in Figure 2-5, also from the State Water Plan. ‘

2.2.2 Groundwater

Soil materials within most of the County are derived from consolidated marine shales
deposited during the tertiary and quaternary geologic periods. During the tertiary period,
vast amounts of water filled the Uintah Basin forming what is commonly known as Lake
Uintah. Over time, sediment materials were deposited and various geologic layers were
created. Three major formations were developed from these materials during the tertiary
period: the Green River (deepest), the Uinta, and the Duchesne River (shallowest). The
combined tertiary formation tends to be very thick, often greater than 10,000 feet.
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DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN INVENTORY OF WATER RESOURCE SUPPLIES AND USE

During periods of glacial action and subsequent alluvial action these formations have been
highly eroded, creating the benches, upland mesas, broad valleys, and narrow alluvial fans
fringing the valleys within the County. Additional variations have been created by glacial
and alluvial outwash from the mountains, depositing areas of unconsolidated gravel,
cobbles, and coarse sands commonly located along the ancient river channels.

In Utah, unconsolidated, valley-fill materials have traditionally been the best producers of
groundwater. However, in the Uintah Basin, there are few unconsolidated aquifers due to
the nature of the geologic formations. The most extensive unconsolidated aquifers are
found in the Duchesne-Myton-Pleasant Valley areas and in the plains east of Neola. The
remaining unconsolidated aquifers are found either in the bottoms of mountain canyons or
stream valleys, or as discontinuous caps on terraces. Most of these deposits are less than
50 to 70 feet thick and are referred to as shallow aquifers (see Figure 2-6 for aquifer
locations). Wells and springs located in the unconsolidated aquifers are typically found to
yield unpredictable flows, ranging from less than 10 gallons per minute (gpm) to greater
than 1,000 gpm (State Water Plan). Unfortunately, very few wells in the County yield more
than 500 gpm.

Due to the few, inconsistent, and unconsolidated aquifers in the County the primary
groundwater sources are restricted to the consolidated or bedrock aquifers. Confined,
consolidated aquifer conditions exist in about 90 percent of the Uintah Basin, underlain by
sedimentary rock. In these aquifers the potential yields are highly variable, being affected
by folding and faulting which either fractures (enhance groundwater yields) or offsets
(reduce groundwater yields) the aquifer. According to the State Water Plan, the best
formations in which to find groundwater are the Browns Park, Duchesne River, Uinta,
Currant Creek, and Morgan formations; Nugget/Navajo sandstone; and Weber quartzite.

Based on the geologic investigations of the formations within the Uintah Basin and a
groundwater budget completed by the U.S. Geological Survey (USGS), it is estimated that
the Uintah Basin, as a whole, has a total annual groundwater supply of about 630,000 acre-
feet (State Water Plan). Of this supply, the State estimates that only approximately 21,000
acre-feet are accounted for by wells, while approximately 363,000 acre-feet are accounted for
by seepage into streams and discharge from springs. Wetland vegetation is estimated to
consume the remainder of the water through evapotranspiration. As the water budget
shows, on a County-wide basis this resource is highly underdeveloped.

Although the USGS and the State have not addressed water quality in their groundwater
studies, salinity is often a major hindrance to groundwater development in the County.
High salinity concentrations in the consolidated aquifers, commonly in excess of

2,000 mg/L, render it unsuitable for domestic, industrial, or agricultural purposes. This
problem limits the extent of potential groundwater development to the unconsolidated
aquifers, areas near aquifer recharge, or consolidated formations that tend to have lower
salinity concentrations. According to the UDWR, the unconsolidated outwash plains near
Neola and river floodplains are the best areas in which to develop groundwater in the
County. The coarse-grained alluvial and glacial outwash materials are most likely to
provide good yields of fresh to slightly saline water. Of the consolidated formations
discussed above, the Glen Canyon (Nugget) and Weber quartzite formations are the
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DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN INVENTORY OF WATER RESOURCE SUPPLIES AND USE

confined aquifer formations most likely to provide water of sufficient yields and quality for
agricultural, municipal, and industrial use. The Browns Park, Currant Creek, Morgan, and
Uinta Mountain formations may provide water of sufficient quality, although the yields
may be insufficient for purposes other than domestic or stock watering.

2.3 Current Water Uses
2.3.1 Surface Water

Of the surface water supplies available for diversion within the County, approximately
543,760 acre-feet are presently developed. This includes diversions to the Wasatch Front
(State Water Plan, Uintah Basin, Final Draft, August 1999, pp. 5-8). Surface water uses can be
divided into the five categories shown in Table 2-3: exported water, agricultural water use,
culinary water use, secondary water use, and instream flow requirements.

TABLE 2-3
Surface Water Uses

Water Use Yearly Consumption
Exported Water 195,100 acre-feet
Agricultural Water Use 537,100 acre-feet
Culinary Water Use 500 acre-feet
Secondary Water Use 1,050 acre-feet
Instream Flow Requirements 204-216 cfs

Source: Utah State Water Plan

2.3.1.1 Exported Water

The State Water Plan estimates that approximately 195,100 acre-feet of water are exported
from the Duchesne River drainage basin to the Wasatch Front. This provides approximately
61,500 acre-feet of water to the Strawberry Valley Project and the remainder goes to the
Provo River Project and CUP for M&I and agricultural purposes.

2.3.1.2 Agricultural Water Use

According to the State Water Plan, irrigated agriculture is the single-largest water use in the
County, utilizing all but approximately 1,550 acre-feet of the developed surface water
(excluding the 195,100 acre-feet exported to the Wasatch Front). The State has estimated that
approximately 537,100 acre-feet of water, including rediversion of return flows, are diverted
from the Duchesne River and its tributaries to serve approximately 143,040 acres of irrigated
lands. It is also estimated that agricultural diversions deplete a total of 287,940 acre-feet of
water from the river basin. The remainder returns to the river as return flows, or percolates
and recharges the groundwater aquifer. Figure 2-7 shows the locations of all surface
diversions rights, as reported by the UDWR.

P:\15507 \COMPREHENSIVE_MASTER_PLAN\REPORTS\WATER_CONSERVATION\FINAL_REPORT.DOC 2-12
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DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN INVENTORY OF WATER RESOURCE SUPPLIES AND USE

Numerous canals and canal companies, irrigation districts, and water users’ associations use
these surface diversions. In addition to these current surface water uses, the DCWCD has
received a segregated right on 47,600 acre-feet (31,160 acre-feet depletion) of water
commonly referred to as Green River Filings. The DCWCD is currently in the process of
identifying lands to use this water as the first step towards demonstrating beneficial use. As
the process continues an addendum to this plan will be prepared.

2.3.1.3 Culinary Water Use

Only about 500 acre-feet of surface water are used for culinary purposes within the County.
The City of Duchesne has a water treatment plant owned and operated by the CUWCD,
served by a pipeline from Starvation Reservoir. This is the only known surface water used
for culinary purposes within the County. The DCWCD has filed on 3,200 acre-feet (2,300
acre-feet of depletion) for M&I use in the County as part of the Green River Filings. The
DCWCD is currently identifying users for this water and will update this plan as efforts
continue.

2.3.1.4 Secondary Water Use

Approximately 1,050 acre-feet of water are utilized annually in the County for secondary
water use. Secondary water systems typically provide untreated water for irrigation of
lawns and gardens. These water systems may be owned and operated by municipalities,
irrigation districts, canal companies, water service districts, or others. Examples include
Tabiona, and parts of Roosevelt historically served by irrigation ditches and canals.

2.3.1.5 Instream Flow Requirements

Another major surface water use in the County is the provision of instream flow to
enhance or protect aquatic habitat. As part of the implementation of the CUPCA,
requirements of the Federal Endangered Species Act, and other federal and State
environmental programs, minimum flows in the Duchesne River are being identified
at key points to preserve aquatic habitat. Minimum flows are required in some
locations while decisions are still pending at other locations.

The Inter-Agency Biological Assessment Team (IABAT) makes recommendations
and decisions for minimum flow requirements. Table 2-4 summarizes the instream
flow requirements throughout the County, as either mandated or recommended by
IABAT.
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DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN INVENTORY OF WATER RESOURCE SUPPLIES AND USE

TABLE 2-4
Instream Flow Requirements
River Location Summer Winter

(cfs) (cfs)

Current Creek Below Currant Creek 24* 10*

Reservoir
Strawberry River Wasatch County Line 26* 13
Rock Creek Below Upper Stiliwater 29 23

Reservoir at the
Reservation Boundary

Strawberry River Starvation Dam to 15 15
Confluence with
Duchesne River

Duchesne River At Knights-Shank 15 15
Diversion

Duchesne River Vat Diversion 12-24* 7*

Duchesne River Lower Duchesne Below Pending Pending
Confluence with
Strawberry

Lake Fork Between Moon Lake and Pending Pending

Big Sand Wash Diversion

cfs = cubic feet per second
* Yearly recommendations by IABAT. These flows may increase or decrease depending on recommendations and
water supply.

2.3.2 Groundwater

According to the State Water Plan, groundwater development within the County has
historically been limited for four major reasons:

1. The development of surface water resources has been adequate for most needs;

2. The consolidated aquifers, generally, have hydraulic properties that preclude large-scale
groundwater development;

3. The quality of the groundwater in some areas is unsuitable for domestic, municipal,
industrial, and/or agricultural uses; and

4. The economics of drilling and pumping water from deep aquifers are prohibitive.

As a result, the primary development of groundwater, through both springs and wells, has
been limited to primarily M&I and domestic purposes. The State Water Plan reports that
cities, towns, and public community systems such as the Upper Country Water
Improvement District, account for the majority of the groundwater water use within the
County.

Figure 2-8 shows the location of groundwater diversion rights in the County, as reported by
the UDWR. The UDWR estimates that approximately 2,950 acre-feet of groundwater per
year are used within the County for public, commercial, institutional, and industrial uses.
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DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN

INVENTORY OF WATER RESOURCE SUPPLIES AND USE

At present, there are no estimates of agricultural groundwater uses for irrigation or stock

watering within the County.

Table 2-5 lists the municipal and public water systems identified by the DCWCD in their

Regional Water Management Plan. For a full discussion of drinking water facilities and

suppliers, refer to Volume 4, Appendix A, which contains a copy of that Plan.

TABLE 2-5
Current Usage of Groundwater by DCWGD Culinary Water System
Total Additional
Present Water Requirement Requirement
Rights Year 2002 Year 2002 Current No. of
Irrigation Company (acre-feet) (acre-feet) (acre-feet) Connections
Ballard Water Improvement District 0 513 513 310
Duchesne City 3919.7 324 None 532
Upper Country Water Improvement District 1473 587 None 602
East Duchesne Culinary Water Improvement District 277.6 281 3.4 220
Fruitland Water Special Service District 144.5 294.6 90.1 299
Johnson Water Improvement District 2648 941 None 568
Myton City 150 120 None 204
Neola Water and Sewer District 1788 137 None 188
Roosevelt City 7773 1815 None 1659
Town of Tabiona 500 64 None 110
Camp Timberlane spring spring None 5
Camper World Lakeside Resort 0.074 0.074 None 23
Red Creek Ranches 181 181 None 14
Rock Creek Ranch 20.7 20.7 None ?7?
Valley Del Padre Homeowners Association 24 127 None 14
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3.0 Water Requirements and Demand Patterns

This section discusses, with respect to the water budget, how demands and supplies affect
management and water conservation decisions. Understanding the existing and projected
demand requirements and patterns in the County for both agricultural and M&I users is
essential for:

e Planning for future requirements;

¢ Understanding areas where potential shortages may occur;

e Identifying areas where improvements can be made;

* Selecting specific projects that will provide the greatest water conservation benefit;
e Evaluating modifications that can improve water management.

3.1 Agricultural Water Requirements

Agricultural water requirements include the consumptive requirements of the crops and
livestock, irrigation requirements, and diversion requirements. The difference between the
amount of water actually provided and the requirements necessary for optimal crop
production is the amount of surplus or shortage experienced. Clearly defining each
requirement will help identify specific areas for water conservation and improvements to
water delivery and management.

3.1.1 Consumptive Use Requirements

Consumptive use is defined as the amount of water consumed by plants and animals to
sustain life. Plants draw this water from the soils, particularly from the first three to

five feet down from the surface, known as the root zone. Consumptive use of a plant is a
function of the type of plant, the availability of water, quality of the soil, temperatures,
precipitation, humidity, wind, length of the daylight hours, presence of clouds and overcast
skies, and the stage of plant growth (emergent, juvenile, or mature). Many variables of
consumptive use are beyond human control, while others can be modified and enhanced.
Specific information about controlling consumptive use is accessible through the local Utah
State University (USU) extension agent.

Agricultural yields are directly related to consumptive use. As consumptive use increases
to an optimal point, crop yields are maximized. The optimal condition occurs when the soil
and water conditions are ideal (not too wet or dry). The USU Extension and Agricultural
Research Station has prepared a guide to estimating optimal monthly consumptive use
throughout Utah (Research Report 145). Table 3-1 summarizes the annual consumptive
requirements, from Research Report 145, for a variety of crops and locations throughout the
County. For further detailed information and monthly data, please refer to Volume 3, Part
10 of the CWRMP.
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DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN WATER REQUIREMENTS AND DEMAND PATTERNS

TABLE 3-1
Duchesne County Consumptive Use Requirements by Weather Station

Consumptive Use (inches)

CropsiStation Altamont Duchesne Duc'::r?:sne Hanna Myton Neola Roosevelt
Alfalfa 27.83 28.17 28.46 22.64 28.16 27.51 31.34
Pasture 20.78 20.22 21.89 15.89 20.32 19.95 23.54
Other Hay 20.27 19.4 23.2 N/A N/A N/A 25.69
Corn 19.09 16.23 17.29 12.65 18.86 15.31 21.18
Spring Grain 18.77 17.61 19.43 15.65 18.53 194 20.9
Potatoes 15.31 N/A N/A 12.63 N/A 15.35 N/A
Orchards N/A N/A 27.22 N/A N/A N/A N/A
Turf 18.77 17.68 19.4 13.7 18.95 17.72 21.59
Gardens 13.46 12.42 13.66 10.59 14 12.76 16.12

Notes:  Data from Utah Agricultural Experiment Station, USU, Research Report 145
N/A = Not applicable

3.1.2 lIrrigation Requirements

The irrigation requirement is defined as the amount of water that must be applied to meet a
crop’s consumptive use requirements and fill the soil reservoir known as the root zone.
Practically, it is impossible to create these conditions in a production setting. As Figure 3-1
demonstrates, there are significant water losses associated with irrigation, including deep
percolation and surface runoff. These losses are the difference between the water applied by
an individual irrigation method and the consumptive requirements of the crop throughout
the season. The figure also provides a comparison of each method of irrigation in terms of
water required to meet the consumptive requirements of the crop. As illustrated, there are
some inefficiencies; this is to be expected. However, significant improvements in efficiency
can be realized through the use of properly designed and maintained sprinkler systems.

3.1.3 Diversion Requirements

The diversion requirements are defined as the amount of water that must be diverted into
the canals to provide for each farmer’s irrigation requirements. Under this definition, canal
seepage losses, operation spills, evaporation within the canal, and other losses would be
added to the irrigation requirements. Operation spills or wastes are often the result of water
rights constraints (i.e., fixed diversion rate for the entire year), delivery schedules (i.e., fixed
schedule with no flexibility), or lack of regulating facilities (i.e., no regulating reservoirs).

As these variables demonstrate, the diversion requirements will vary extensively for every
canal, even from year to year.
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FIGURE 3-1
Irrigation Requirements for Alfalfa with Different Systems
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3.2 Agricultural Demand Patterns

Having defined the elements of agricultural water requirements, it is important to realize
that, typically, water users in the County have insufficient water to meet their requirements.
These shortages tend to be the result of supply availability, capacity restrictions, excessive
losses, and water rights. Although in many cases the full water requirement cannot be met
for all crops, there are solutions for reducing these shortages. These can be realized
primarily through modifications in the demand pattern. The demand pattern is defined as
the timing and amount of water that must be delivered to minimize shortages. The
following discusses various items affecting the demand pattern that may be modified to
help reduce shortages.

3.2.1 Consumptive Use Patterns

Changing crops can modify consumptive use requirements. As shown in Table 3-1 above,
the annual water requirements of various crops vary tremendously. By capitalizing on
these differences, farmers can modify the demand pattern to be more compatible with the
supply patterns. Figure 3-2 demonstrates the differences in the demand pattern for three
crops commonly grown in the County.

Unfortunately, it is difficult for farmers to realize economic benefits by modifying their
crops to adjust their demand pattern. Most crops are planted either in a rotation or in
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support of other efforts, such as the cattle industry. Modifying the crops to fit the supply
pattern is often incompatible with other factors.

The composite crop pattern on an entire irrigation canal or canal system is even more
difficult to modify. Canal companies, water users associations, and irrigation districts do
not have the authority to dictate the crops that will be grown. As a result, though the
composite crop patterns may vary from year to year and may even be predictable, irrigation
companies and water users’ associations have very little authority to mandate demand
pattern adjustments.

FIGURE 3-2
Comparative Crop Consumptive Use Patterns
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3.2.2 Application Methods

One of the most effective methods available to modify the demand pattern is to change the
method of application. As shown in Figure 3-1, conversion from flood irrigation to
sprinkler irrigation will reduce the peak demand by almost 50 percent and reduce the
shortage at the peak by almost 65 percent.

Most farmers in the County are still using flood irrigation, at least on parts of their fields.
Many recognize the value of converting to sprinkler irrigation, having seen or experienced
the benefits, but lack the financial resources necessary for the capital expenditures.
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3.2.3 Delivery Methods

Changing delivery methods is another effective technique for altering the demand pattern.
As discussed above, losses from unlined earth canals include seepage losses, evaporation,
consumptive use by brush and weeds growing along the canal banks, and spills. Piping
open canals may eliminate these losses and reduce the peak demand requirements by up to
25 percent. This provides a reduction in the shortages experienced by water users, and in
many cases, may decrease the size of facilities required to deliver the water.

Typically, most canals in the County are unlined. Many canal companies and water users
would like to pipe their canals but lack the necessary financial resources. As a result, most
companies look to qualify for federal or State grant funds to help offset the costs.

3.2.4 Diversion Schedule and Policy

There are many methods of diverting water for irrigation; perhaps the most intuitive of
these is the call or demand system. This system allows the water user to specify when he
will start receiving his watering turn, how long the turn will last, and how large of stream
(flow) he will receive. For areas of the County that lack regulating and storage reservoirs a
fixed schedule would be another delivery option. Under a fixed schedule, a water user will
receive water on a fixed schedule, for a fixed duration, of a fixed flow amount. By
definition, a fixed schedule is purely supply-oriented and does not address the actual crop
water demands.

To illustrate the differences in the systems, Figure 3-3 shows the diversion records for two
canal systems in the County. The figure was generated from diversion data from the River
Commissioner’s reports for 1972. Data for the Dry Gulch Class C was modified to reflect the
utilization of the current operating procedures, primarily a call system. The historical Payne
Canal diversions show the effects of fixed-schedule water delivery. As the figure illustrates,
the Payne Canal’s delivery pattern closely follows the river hydrograph discussed in Section
2. It also shows the shortages that occur in the late season without a reservoir for storage,
and the excessively high diversions during the early season. The high-peak diversions
result from seepage losses in the canal and attempts by farmers to store as much water as
possible in their soil before the snowmelt runoff subsides. The Dry Gulch Class C canal
shows how the water users request their water based upon their crop water requirements,
rather than by the river flows. As a result, their delivery requirements closely follow the
consumptive use requirements. The Dry Gulch Class C Canal’s delivery also demonstrates
the benefits of a reservoir. In reality, that is the only reason they are able to use a call
system, since it eliminates their dependency on flows in the river by allowing water storage
to meet late-season requirements.
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FIGURE 3-3
Call Delivery System versus Fixed-Schedule Delivery System at Diversion
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3.2.5 Water Rights

One problem often not discussed in water demand modifications is associated with
restrictions to water rights. In the Uintah Basin, many of the early water rights are for a
fixed flow during the entire irrigation season. For example, Sandwash Water Users is
allocated 6 cfs for the entire irrigation season. As a result, this canal is on a fixed irrigation
schedule not by choice, but because their water rights mandate that form of operation. On
the contrary, Dry Gulch Class C is allocated a right of 3.0 acre-feet per acre per year, which
allows them to modify the flow rate based upon demand. By modifying their flow rates and
the duration of their irrigation, the farmers are able to focus on the crop water demands and
apply water when it is most beneficial, rather than when their turn is scheduled. Although
both of these canals are served out of Big Sand Wash Reservoir, due to the difference in the
water rights the canals are operated differently. By modifying the water rights and
changing the restrictions, Sandwash Water Users could modify their operations to more
efficiently utilize their water supply and minimize water losses to deep percolation, surface
runoff, and operation wastes.
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3.2.6 Agricultural Demand Pattern Summary

By understanding the agricultural demand pattern and the associated water requirements,
water users can identify areas where the demand pattern may be modified to recognize
major benefits.

Table 3-2 reflects the increases in yields that can be expected by implementing improved
water management and various water conservation projects. Additional benefits may
include a lower groundwater table, reduced salt accumulation in the crop root zone, and
reduced leaching of salts and fertilizers into the rivers and streams.

TABLE 3-2
Hypothetical Effects of Irrigation Efficiencies on Alfalfa Yields
Expected
Canal Irrigation Water Available  Alfalfa Yields
Example Losses Efficiency to Crops (% of Comments
(%) (%) (inches) maximum)
1 0 65 23.4 75 Piped ditch with sprinklers at Roosevelt
2 10 50 16.2 51.7 Ditch through clays and silts with land
leveling and flood irrigation at Roosevelt
3 25 40 10.8 34.4 Ditch through sands and gravels with

typical flood irrigation at Roosevelt

Notes: 1) Canal losses and irrigation efficiencies based upon typical results from studies completed by the NRCS, USU
Extension, and USBR during the Colorado River Salinity Control Project and Colorado River Water Quality
Improvement Plan

2) Water avallable assumes a diversion of 36 inches over the entire year

3) Expected yields assume a crop of alfalfa requiring 31-34 inches of consumptive water per year, based
upon USU Agricultural Experiment Station, p. 310

3.3 Municipal and Industrial Water Requirements

Mé&I water requirements are directly related to the population of the community. Table 3-3,
generated from data provided by the CUWCD, summarizes where most M&I water is
utilized by a typical person on an average day. As the table shows, bathing and washing
clothes, dishes, and food requires 70 to 115 gallons of water per person per day. This water
is not consumed, but is used and disposed of either through wastewater treatment facilities
or septic systems.

TABLE 3-3
Common Sources of Average Water Consumption

Use Water Used (gpcd)
Bath or Shower 15-25
Washing Clothes 30
Washing Dishes 15-50
Cooking 10
Drinking 0.5
Flushing Toilet 4-7
Total 70-115

Note: Data From CUWCD, CUP Water Facts.
gpcd = gallons per capita per day
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Table 3-4 illustrates the historic M&I water consumption in the County, as estimated by the
Governor’s office and UBAG. As the table illustrates, water use in the County is
substantially less than the state average. This may be explained by: 1) not all of the culinary
water in the County is monitored, i.e., most farmers have private wells where water quality
will permit, and 2) where there are lawns, they are not irrigated as extensively as in more
urban areas.

These estimates do, however, reflect that the water use per capita in the County is still
somewhat excessive when compared to water-conscious communities like Tucson, Arizona,
where average water demands are about 140 gpcd. Water use this low is usually
accomplished through a combination of low water-demand landscaping, low-flush toilets,
low-flow showers and sinks, rate schedules, and public education.

TABLE 34
Average M&I Water Consumption

M&l Water Consumption (gpcd)

Area

1991 1992 1993 1994 1995 Average
Duchesne County 215 383 235 195 151 235.8
Utah state 265 281 251 298 258 270.6

Note: Data based upon information provided by the Governor's office.

3.4 Municipal and Industrial Demand Patterns

Mé&I water demand patterns are very similar to agricultural water demand patterns, with
the addition of a base demand. Water use rates inside the home are fairly consistent and
tend to be independent of climate or weather conditions. Water use rates outside of the
home, such as for irrigation of lawns and gardens, follow a pattern very similar to
agricultural water demands. The resulting demand pattern reflects the periods when the
M&I water system will be more stressed and flexibility is required.

A representative demand schedule is shown as Figure 3-4. The curve demonstrates that the
greatest stresses on a system occur during the summer months. This commonly reflects
outdoor use and requirements commonly associated with landscape irrigation and summer
activities. The period of high use, associated with outdoor uses, is called the peak demand
or the peaking period. Water uses associated with the common household demands are
called the base load or base demand.

Throughout Utah, many education programs are focused on helping communities and
residents understand the benefits of water conservation in our semi-arid environment.
Water conservation programs focus on teaching irrigation scheduling, the benefits of
Zero-landscaping (waterless landscaping) and Xeriscaping (low water-demand
landscaping), and other water conservation techniques. In many communities, including
Roosevelt and Duchesne, water conservation incentives, such as rate structures, are used.
The focus of these programs is to lower the overall water demand by encouraging people to
restrict excessive use of water both inside and outside of the home. This is accomplished
most effectively through education. At a minimum, regular education programs should be
implemented in the elementary and middle schools, recognizing that the greatest potential
for water conservation begins in youth.
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FIGURE 3-4
Typical M&I Demand Schedule
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4.0 Existing Water Management Measures and
Programs

Regular seasonal shortages, droughts, and government projects to reduce salinity in the
Colorado River have prompted support from local residents to conserve water and to
improve water resources management. For almost 30 years, various government programs
with federal funding have been utilized to help offset the capital costs associated with these
improvements. This section summarizes the projects and programs that have been either
implemented in the past or are currently in operation.

4.1 Colorado River Salinity Control Program

The Colorado River Salinity Control Project, a program funded through the U.S.
Department of Agriculture, focused on reducing salinity impacts on the Colorado River
resulting from deep percolation and surface runoff from irrigated agriculture. The Uintah
Basin was identified as one of the key tributary basins for the reduction of overall salinity in
the Colorado River. This program assisted farmers in converting their irrigation methods
from flood irrigation (common efficiencies of around 30 percent) to sprinklers (65 to

70 percent) or improved surface irrigation (50 to 55 percent) using land-leveling. Many
farmers in the County participated to improve their water use and to reduce salinity
problems resulting from over-irrigation and low irrigation efficiencies. As a benefit of this
program, farmers experienced significant increases in crop yields. As a side effect,
improved irrigation practices reduced return flows to the rivers, which now require tighter
operation by the river commissioners. This program is no longer funded and was
discontinued in the early 1990s.

4.2 Colorado River Water Quality Improvement Program

The Colorado River Water Quality Improvement Program, funded through the U.S.
Department of Interior, focused on reducing river salinity generated by seepage losses from
unlined canals and ditches. Through this program, numerous canals in the County were
lined with clay or piped. This program has been discontinued and replaced by the USBR
Salinity Control Program.

4.3 Central Utah Project

4.3.1 Uintah Basin Replacement Project

Under the CUP, the UBRP has been working to provide storage and additional facilities to
improve water resources management and mitigate seasonal shortages in the Uintah Basin.
Since the withdrawal of the Ute Indian Tribe from negotiations, alternatives are being
investigated to implement UBRP.
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The proposed reservoir expansions would provide substantial improvements in water
management by:

* Allowing storage of high spring flows to help mitigate seasonal shortages, as discussed
in Section 2;

¢ Providing carry-over storage to help alleviate drought impacts; and

* Facilitating the establishment of call systems, potentially replacing the existing fixed
delivery schedule and natural flow systems as discussed in Section 3.

4,3.2 Section 207 Water Conservation Funds

The CUPCA has several requirements that involve water management and conservation.
Section 207 mandates the implementation of water conservation throughout the CUP.
Although the mandated amount of water conservation has been met, the CUWCD continues
to provide water conservation funds to assist in implementing improved water
management and conservation strategies, primarily through piping canals. There are
environmental criteria associated with this program that must be met. Typically, those
projects providing or guaranteeing instream flows as a result of the proposed project receive
the highest prioritization by the review committee. In any case, water conservation by itself
is insufficient to receive funding from this source.

4.3.3 Section 204 Environmental Mitigation Funds

Section 204 of the CUPCA requires that environmental mitigation be provided throughout
the CUP. These funds can be used to make diversion structures more environmentally
friendly and to improve the quality of the ecosystem along the rivers. As a benefit, the
diversion structures could be improved to provide better river management, irrigation
scheduling, and monitoring of diversions and river flows. Currently, DCWCD is in the
process of replacing/building three structures on the Duchesne River, and one on Rock
Creek; more will follow.

4.4 USBR Salinity Control Program

The USBR currently has a salinity control program that provides grant funds to assist in the
construction and implementation of projects to provide salinity reduction. These funds are
organized to provide both traditional and non-traditional solutions, but tend to focus on
structural solutions. As part of this program, the DCWCD is currently working to replace
five canals with pipelines. The improved transmission and distribution efficiencies and
reduced seepage losses from this effort, as discussed in Section 3, result in the primary
reduction of salt loading to the Colorado River. In most cases, salinity reduction is directly
related to improved water management and water conservation.

4.5 NRCS Environmental Quality Protection Program

The NRCS has a program known as the Environmental Quality Improvement Program
(EQIP). This program focuses on improving the quality of the environment by reducing
erosion and salinity impacts, and where possible restoring the existing ecosystem to its pre-
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agricultural conditions. These programs assist farmers in converting from flood irrigation
to sprinklers and improve surface irrigation through land leveling. These measures will
reduce sediment and nutrient loading to streams, creeks, and rivers; and assist in stream
bank restoration. Some farmers in the County are currently using EQIP to improve water
management.

4.6 Automation of Diversion Structures

Extensive efforts have been made to automate diversion structures on the Duchesne, Uinta,
and Lake Fork Rivers, and the Big Sand Wash Reservoir. These efforts have focused on
installing telemetry that allows the river commissioners to remotely monitor and regulate
the diversions and flows in the river system. This has significantly improved the frequency
and the simplicity of managing the river, and has improved the river commissioner’s ability
to meet diversion requirements and implement water rights. Additionally, it has allowed
for water savings by reducing operation wastes and spills from canal systems.

4.7 Irrigation Scheduling

Irrigation scheduling allows the irrigators to specify when they will receive their water, how
long they will receive it, and how much water they will receive, based upon available
capacity. This conserves water by reducing over-irrigation, operation wastes, and spills.

Dry Gulch Classes C and D have converted their delivery systems to a call system. The
water users are allocated a spring allotment with regular adjustments to natural flow and
storage. Once they use their allocation, they are shut off.

4.8 Municipal and Industrial Rate Scheduling

The municipal systems in the County have a rate structure that penalizes use in excess of a
base amount. For Roosevelt, the base amount is 8,000 gallons per month. After exceeding
8,000 gallons, the user is charged an additional fee based on a cost per 1,000 gallons above
8,000 gallons. The goal of this structure is to encourage residents and businesses to keep
water usage below 8,000 gallons per month. Duchesne and many other private and public
water systems have similar rate structures.

4.9 Secondary Systems

Areas in Roosevelt, Duchesne, Tabiona, and other communities are served by irrigation and
canal companies. These systems reduce the peak demand on culinary systems, as discussed
in Section 3, therefore reducing the requirements for storage tanks, water treatment, and
associated expenses. The city of Roosevelt has two secondary systems that use surface
irrigation water. One Roosevelt system was turned over to an individual water users
association, whereas the other continues to deliver Dry Gulch K2 water to homes within the
City boundaries.
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4,10 Municipal Water Auditing

Every year the municipal systems are audited to compare the amount of water produced to
the amount of water billed and delivered. The difference represents water that is lost to
tank leakage, line leakage, and illegal or unmonitored connections. By identifying losses,
operating agencies are able to take appropriate action to eliminate these losses.

4.11 Water Conservation Education

Many of the communities in the area are supporting ongoing water conservation education.
These efforts are largely focused on reducing excessive domestic water use by converting to
low-flow faucets and showers, low-volume toilets, and general practices to reduce daily
water use. The teaching of focused irrigation scheduling principles and low water-use
landscaping help reduce lawn and yard irrigation. The NRCS and USU Extensions are also
supporting education efforts to help farmers schedule irrigation and reduce over-irrigation.

4,12 Wastewater Reuse

The city of Roosevelt has a five-lagoon wastewater treatment facility. Treated water is taken
from the last cell and used to irrigate five center pivots, serving in excess of 600 acres. This
significantly reduces the water diversions in this area by reusing treated wastewater.

4.13 Summary

As discussed above, the County has historically had a strong record of water conservation.
Residents and agencies have taken full advantage of available funds to minimize seasonal
shortages and drought impacts.
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5.0 Problems, Opportunities, and Goals

5.1 Problems

Since the DCWCD does not own any conveyance or storage facilities, its primary role is as a
facilitator to assist water users in implementing water conservation projects and resolving
identified problems. Water users have identified over 120 specific projects at public
meetings associated with the preparation of this WMCP. These projects, by their nature,
define some of the biggest issues faced by the water users in the County.

5.1.1 Lack of Irrigation Storage Facilities

Most of the agricultural water users in the County do not have storage reservoirs to hold
water for dry years or even late-season demands.

Symptom: The water diversions in the County typically exceed what is needed in the early
season, and are less than what is needed in the late season, as discussed in Sections 2 and 3.
The quantity of diverted flow tends to follow the quantity of natural stream flow. Common
impacts are reduced yields, salt loading on rivers, and salt accumulations.

Symptom: During drought years many areas of the County, even those with reservoirs,
experience late-season shortages or run completely out of water.

Symptom: The lack of storage capacity causes most of the irrigation districts and canal
companies to use fixed-schedule rotation based on natural flows.

Symptom: In most years, there are insufficient natural flows in the rivers during the late
irrigation season to satisfy existing water rights.

5.1.2 Irrigation Delivery System Losses

Most of the canals and distribution systems in the County are composed of unlined, earthen
canals. These canals suffer extensive water losses, reported by many of the local canal
companies to be as high as 25 percent or more. These water losses are typically attributed to
seepage into groundwater, evaporation, and consumptive use by vegetation growing in and
around the canals.

Symptom: Water delivered to farms may be reduced by 25 percent, thus reducing the
amount of water available to meet irrigation requirements. For example, a farmer with a 3.0
acre-feet per acre (36-inch) water right would only be able to deliver approximately

2.25 acre-feet per acre (27 inches). These losses would likely significantly reduce the crop
yields, depending upon the time of season the shortages occur, types of soils, and the type
of crop and its consumptive water requirements.

Symptom: It is usually necessary to divert excessive livestock flows during the winter due to
seepage losses. The losses tend to increase groundwater levels, salt loads in the rivers, and
salt accumulation in the soils.
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Symptom: Seepage losses from the canal often cause a high water table in the region
around the canal. This is often witnessed by accumulations of salt on the soil surface (called
efflorescences) and the influx of wetland vegetation including Russian olive, salt cedar,
cattails, reeds, and bulrush.

Symptom: Water losses from the delivery system often promote the growth of dense, lush
vegetation around canals and ditches. This vegetation increases losses from the canals in
the form of consumptive use, reduces the flow capacity of canals and ditches, and increases
the costs of maintenance.

Symptom: Seepage losses also contribute to the leaching of salts from the soils back into the
river systems. This source of salt loading is one of the motivating factors of many water
conservation programs in the Colorado River Basin.

5.1.3 On-Farm Irrigation Losses

Most irrigation in the Uintah Basin is based upon inefficient flood irrigation systems that
were constructed and established in the early 1900s. According to the NRCS, typical
efficiencies for flood irrigation in the County are around 30 to 35 percent.

Symptom: Crop yields are reduced. Assuming earth-lined canals through sandy soils
(approximately 75 percent efficient), a 3.0 acre-feet water right (36.0 inches), and typical
flood irrigation in the County (35 percent efficient), only about 9.5 inches of water are
available to the plants. The resulting water shortage may reduce crop yields from 30 to
70 percent, depending upon the crop.

Symptom: Deep percolation characteristics associated with flood irrigation often cause the
groundwater table to rise. A higher water table may cause an accumulation of salt in the
soil which, over time, can reduce or eliminate crop growth. Additional long-term
symptoms include wet spots in fields that kill many agricultural crops and encourage the
growth of Russian olive and marsh and wetland vegetation in fields.

Symptom: Excessive surface runoff from flood irrigation can cause erosion downstream of
fields. This is seen in areas of the Uintah Basin where agricultural runoff has created
washes.

Symptom: Excessive surface runoff from flood irrigation can cause extensive topsoil loss
from the fields.

Symptom: Excessive surface runoff from flood irrigation, where sufficient drainage
capability is not provided, can cause the creation of irrigation-induced wetlands. Although
these can be seen as beneficial to the environment, they can cause farmers to lose valuable
cropland and pastures and cause an increase in pests such as mosquitoes.

Symptom: Deep percolation in excess of leaching requirements also contributes to the
increase of salts in the river systems downstream of the water use. This symptom is one of
the motivating factors for many of the water conservation efforts in the Colorado River
Basin.
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5.1.4 Excessive Municipal and Industrial Uses

Excessive M&I water use is generally not related to water systems operation or
maintenance. Typically, excessive M&I water use is the product of an environment where a
sufficient water supply is taken for granted. The impacts of excessive M&I use are often not
felt for years. However, if the capacity of a water supply system is exceeded and the capital
and operating costs necessary to meet the demands rise, solutions may be met with public
resistance.

Symptom: Excessive landscape irrigation results in water running in the gutters or streets.
Similar symptoms would include deep percolation from watering yards and lawns every
day, or multiple times a day.

Symptom: Diluted flows into the wastewater treatment plant due to high-flow flush toilets
and sinks and showers may require wastewater conveyance and treatment system capacity

upgrades. Additional water losses can also be attributed to inefficient dishwashing
machines.

The DCWCD recently completed the Duchesne County Regional Water Management Plan
(Volume 4, Appendix A). In this report they identified the water rights, supply, and storage
needs of each drinking water supplier in the County. The plan addresses the current needs
as well as the projected needs for the next 5 and 20 years. Table 3-2, discussed previously,
shows these projected needs.

The basic needs of the County, where drinking water suppliers currently deliver water,
include:

e Completion of wells and springs
e New storage tanks
e System rehabilitation and expansion

With increased water conservation, the capital requirements to improve these systems may
be reduced or in some cases eliminated.

5.1.5 Leaks and Unmonitored Water Usage

On the municipal systems, there are water users that are currently not being monitored.
These water users often consume a significant amount of water, and in some areas may
cause extensive shortfalls in supply and excessive operating costs.

Symptom: Substantial differences in the amount of water delivered into the system and the
amount of water measured as delivered. This can reflect system leaks, unmonitored uses, or
unauthorized uses.

Symptom: Higher rate structures for measured users to compensate for lost revenue and
additional operating costs.

5.1.6 No Existing Drinking Water Supply

There are several areas that have been developed without a drinking water supply, or any
water supply at all. These areas include the Pinyon Forest Special Service District just east
of Fruitland and some areas near Neola. In many cases, there have been no water rights
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associated with the land. This requires residents living in these developments to bring their
water excessive distances to provide for household needs.

Symptom: Trucking water from current water retailers is required. This usually results in
hauling water long distances and increased costs.

Symptom: There is an insufficient financial base to deifelop water supplies, purchase water
rights, and build water infrastructure without significant outside assistance.

5.2 Opportunities

Opportunities for the DCWCD to conserve water in the County are limited to a voluntary
basis. Since the DCWCD owns neither the facilities nor the water rights, their role is to
assist willing water users and agencies in identifying and implementing projects. In
accordance with this role, the DCWCD held two public meetings on November 4, 1999 to
identify projects that would benefit the County.

Over 120 projects related to water resources needs in the County were identified during the
public meetings. A summary list of these projects is included in Volume 4, Appendix B.
The sign-in rolls of the two meetings are included in Volume 4, Appendix C.

Those projects related to water conservation in the County can be summarized into the
following main categories:

* Providing additional storage facilities to meet late-season shortages and provide
drought mitigation

e Piping or lining canals to reduce seepage losses and improve operation efficiencies

e Increasing the telemetry and automation of canals and diversions to reduce spills and
waste

» Converting irrigation delivery from scheduled systems to call systems, thus providing
water only when it is needed

* Increasing the use of on-farm water conservation practices including sprinklers, gated
pipe, and land-leveling

¢ Increasing the number of flow measurement structures to help quantify water losses and
uses

¢ Automating and providing monitoring telemetry on spring collection boxes, wells, and
storage tanks on potable water systems to reduce spills and shortages

e Converting areas to secondary systems to reduce groundwater pumping, treatment
costs, and demands on the existing culinary systems

e Providing more auditing capacity to support further capital improvements on potable
water systems, especially those suffering capacity restrictions and unmonitored water
uses

* Adding water meters to currently non-metered culinary water uses
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e Constructing storage tanks on culinary systems to better utilize existing supplies and
reducing the need for new wells and treatment facilities.

5.3 Goals

Since the DCWCD does not own facilities, their role is as a facilitator to assist the water
users in the County to implement water conservation projects and resolve the problems
identified. In an effort to meet these challenges, DCWCD has identified the following water
conservation goals:

e Assist County water users in identifying and prioritizing specific projects that will
conserve water, increase agricultural yields, preserve ecosystems, extend M&I water
resources, and reduce seasonal and drought shortages

® Assist in project implementation by helping water users obtain funding and technical
support, and coordinating environmental compliance
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6.0 Evaluation of Potential Water Management
Measures

A primary objective of this WMCP is to present measures recommended for implementation
by the DCWCD to improve water conservation and management in the County. The
DCWCD is limited to a role of assisting willing water users and agencies in identifying,
obtaining funding for, designing, and constructing water conservation and management
measures. Therefore, any recommended measures must account for DCWCD'’s role in
implementing the measures.

As previously discussed in this plan, there are many areas of water use and management
that could be improved. In fact, as previously stated, the water users themselves have
identified over 120 potential projects within the County that address existing water needs,
many of them related to water conservation issues. Due to the extensive list of potential
water conservation measures, this section provides a discussion of the different categories or
types of measures that the DCWCD could coordinate for both agricultural and M&I water
users.

This section also provides a summary of the legal, institutional, and environmental issues
that must be addressed during the implementation of each measure. Although each project
has unique issues, it is assumed that these issues will be identified and addressed at a later
time. For detailed information about specific projects and their associated costs and
priorities, please reference the 5-year and 20-year CIP in Part 2 of CWRMP.

6.1 Water Measurement and Accounting

A measure of the effectiveness of water conservation efforts is, to a great extent, directly
related to the ability to measure and account for all water diverted, used, and lost. Ideally,
water measurement could be provided at the diversions, at the head of each lateral, at the
turnouts to each user, at the wasteways, and for each M&I user. Realistically, this is often
cost-prohibitive.

Existing water measurement practices throughout the County vary from system to system.
Some systems, especially those that are piped, have extensive measurement facilities; other
systems may only measure flow at the diversion as required. Water system managers can
benefit significantly by supporting improved water measurement and accounting by each
irrigation company and potable water system. Some of the benefits include:

* Accurately identifying areas with substantial losses to prioritize further water
conservation efforts and maintenance

¢ Obtaining the information needed for detailed water budgets that can assist in delivery
scheduling and system operations
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* Helping agricultural users reduce over-irrigation which contributes to salt
accumulation, high water tables, salt loading of the river system, erosion, leaching of
fertilizers out of the crop root zone, and souring of soils

¢ Assisting in auditing Mé&I systems to identify water losses and unmonitored or
unauthorized users, and provide a basis of improved operations

In its current capacity, the DCWCD cannot institute additional water measurement and
accounting practices. The primary role of the DCWCD is to provide assistance in obtaining
funding for implementation of improved measurement, monitoring, and accounting
practices in the County.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to implementation of water measurement and accounting measures:

Legal Issues:

No issues identified.

Institutional Issues:

Though State water law requires water measurement, some water users resist as they are
concerned it will lead to a reduction in the water they receive. Education regarding the
benefits of increased water measurement will help alleviate most concerns.

Increased water accounting and measurement can create an increased workload for office
staff, ditch riders, and water masters. This workload and the associated costs should be
considered in the planning of these measures and weighed against the benefits and
appropriate methods selected.

Environmental Issues:

For most systems, no environmental issues are expected. The only exception would be
measurement of flows in natural channels and waterways, or where wetland habitat may be
impacted during the construction of new meters. Where structures are being placed in the
rivers and natural waterways, permitting with the U.S. Army Corps of Engineers and the
U.S. Department Fish and Wildlife, as well as with the appropriate state agencies, may be
required.

6.2 Water Pricing Structures

The use of a carefully designed water pricing structure can be beneficial by providing the
water users with economic incentives to conserve water. For example, a flat fee may not
provide a water user with much of an incentive to conserve water, as the user pays the same
fee no matter how much water is used. A variable rate structure, however, requires the user
to pay for actual water usage. Therefore, if less water is used, a smaller fee is assessed.

The cities of Duchesne and Roosevelt already have pricing structures in place to encourage
water conservation. The other culinary systems are either implementing structures, have
them in place, or are considering them.
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The irrigation companies in the County have their own pricing structures; most are based
upon the number of shares held, acres served, and fixed fees. The bulk of these costs are
based on operation and maintenance budgets for the irrigation companies and are not
designed to encourage water conservation. The primary driver for water conservation on
these systems is a limited supply of water.

The DCWCD has no authority to develop or implement the pricing structures for the
agricultural or Mé&I water systems in the County. The DCWCD will, however, have the
authority to establish a pricing structure on 47,600 acre-feet of Green River rights, once a
method for delivering the water is identified. The cost of this water will be restricted by the
demand on this water supply, and the ability of water users to pay for its use. Ata
minimum, the pricing structure will recuperate the cost of construction and operation and
maintenance (O&M) of any DCWCD facilities that will be developed.

As aresult, the primary role of the DCWCD is to support agencies in obtaining data to for
developing an appropriate rate structure, coordinate successes and failures, seek funding for
technical assistance, and provide project oversight where multiple agencies may be
involved.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to the implementation of water pricing structures:

Legal Issues:

Depending upon the charter of the agency delivering the water, there may be legal
restrictions governing the water pricing. If the water rights are owned by the individual
users rather than by the agency delivering the water, water pricing is based upon O&M
costs and the use of water pricing structures for water conservation no longer applies.

Institutional Issues:

Water pricing structures can be a very sensitive issue in some communities, and it often
requires time and public education to prevent extensive dissatisfaction. The DCWCD
should support this measure through education, and by providing information and
technical support to willing and interested agencies.

Environmental Issues:
None identified.

6.3 Educational Programs

Many communities in the area are supporting ongoing water conservation education,
focusing on increasing public awareness of the need for water conservation due in part to
excessive domestic water use. Issues addressed by these programs include converting to
low-flow faucets and showers, low-volume toilets, and suggesting general practices to
reduce the amount of water used daily. Additional efforts have focused on reducing lawn
and yard irrigation through the teaching of irrigation scheduling principles, and
encouraging the planting of low-water-use plants.
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The USU extension office and the NRCS have spent years educating farmers in the County
about the benefits of improved water conservation. They have primarily focused on
increasing irrigation efficiency, and reducing salinity impacts resulting from current
irrigation practices.

Implementation of this measure would include the DCWCD becoming more involved in
and supporting education efforts throughout the County. Efforts would include public
announcements, school programs, and involvement with programs offered by USU, NRCS,
and the UDWR. Other efforts may include sponsoring workshops or identifying
demonstration projects in the area.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to the implementation of educational programs:

Legal Issues:
None identified.

Institutional Issues:

This can become a very time-consuming effort if attempted solely by the DCWCD. It is
recommended that the DCWCD coordinate with and support State and federal agencies
already providing these services.

Environmental Issues:
None identified.

6.4 Designation of a Water Conservation Coordinator

The purpose of a Water Conservation Coordinator is to coordinate the DCWCD's water
conservation efforts in helping water users implement water conservation measures.

Within the DCWCD, the General Manager is the acting Water Conservation Coordinator.
His primary responsibility in this role is the coordination of water conservation-related
projects and efforts throughout the County, including interaction with the CUWCD, the
UDWR, Bureau of Reclamation, NRCS, and the Bureau of Indian Affairs.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to designation of a Water Conservation Coordinator:

Legal Issues:
None identified.

Institutional Issues:

Care will be needed to insure that the duties of the Water Conservation Coordinator do not
conflict with other responsibilities of the General Manager. Careful planning should be
utilized to identify the effort required for water conservation tasks before making new
assignments.

P:\M55071\COMPREHENSIVE_MASTER_PLAN\REPORTS\WATER_CONSERVATION\FINAL_REPORT.DOC 6-4




DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN EVALUATION OF POTENTIAL WATER MANAGEMENT MEASURES

Environmental Issues:
None identified.

6.5 Water Shortage Contingency Plan

Most of the irrigation companies in the County do not have the benefit of significant
reservoir storage. This puts them at risk during periods when an adequate supply of river
water is not available. If a contingency plan is not in place, they may experience significant
yield reductions due to the water shortage.

A water shortage contingency plan is helpful for dry periods when an adequate supply of
water is not available. Such a plan encourages water users to identifying and prioritizing
water uses that will maximize their economic benefits and minimize future shortages. A
typical plan will also identify measures for plan implementation. Some examples of typical
measures included in contingency plans include:

o Irrigation of fewer acres
» Prioritization of crop irrigation according to their cash value
* Planting crops with a water demand consistent with forecast water shortages

Due to the strong focus of these plans on the operation of individual water systems, the
DCWCD cannot independently prepare water shortage contingency plans. A role of the
DCWCD is limited to assisting agencies in obtaining funding for and helping them to
develop appropriate plans.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to the preparation and implementation of water shortage contingency plans:

Legal Issues:

The plan should be prepared by the operating agencies in the County, with support and
coordination by DCWCD.

Institutional Issues:

Since the DCWCD can only assist other agencies in preparing water shortage contingency
plans, there are no real issues related with this alternative. The primary responsibility rests
on the operating agencies.

Environmental Issues:
None identified.

6.6 On-Farm Conservation Financial Incentives

Financial incentives are an important part of implementing non-traditional measures for
water conservation. By providing the end user with an opportunity to invest in water
conservation measures, significant benefits may be realized by the user, the irrigation or
M&I water supply system, and the environment. Unfortunately, the only financial incentive
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that the DCWCD can provide is to assist farmers in seeking water conservation money and
salinity control money from other agencies.

If funds are available, CUP Section 207 funds can be used as water conservation incentives.
Additionally, the DCWCD may be able to work with State and federal agencies to establish
a low-interest loan program to assist local farmers with implementing water conservation
projects. This measure would require further investigation.

At present, the USBR and NRCS are seeking to make funds available for on-farm salinity
control. The DCWCD continues to work with the County to negotiate with the USBR for
these monies. The NRCS’s EQIP can be used, under certain conditions, to provide financial
incentives and facilitate better water management. The goal of EQIP financial incentives is
to improve the environment, particularly water quality and in-stream flow volumes.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to implementation of on-farm conservation financial incentives:

Legal Issues:

There are no legal issues associated with federal incentives. The revolving loan concept will
require further investigation.

Institutional Issues:

Since DCWCD has insufficient funding to provide financial incentives to farmers, the
primary focus will be supporting efforts to generate funds from the Lower Colorado River
Basin.

The establishment of a revolving low-interest loan program would be time-consuming to
create, and would require substantial seed money that the DCWCD does not have.
Meetings with the CUWCD and UDWR may be prudent to further investigate this matter.

Environmental Issues:

Depending upon the incentives generated and the sources of funding, there may be
National Environmental Policy Act (NEPA) requirements associated with the
implementation of an incentives program. Conservation measures typically dry up wetland
areas arising from canal leaks or over-irrigation. Mitigation may be required to compensate
for these losses.

6.7 Water Transfers

Water transfers consist of three basic types. First, water can be transferred from one water
user or canal company to another water user or canal company for temporary periods, if for
the same type of use. This can help offset shortages during drought, or to take water from
low value crops to insure the success of high value crops. Typically, this involves
individuals who buy the “right” to use the water for a short period of time. Due to the type
of crops grown in the County, this type of transfer tends to lack the required economic
incentives. Another form of this type of transfer is the sale of water from one piece of land
to another, leaving the pre-sale lands dry. This type of water transfer may be the cause of
“dry developments” in the County where there is no drinking water available.
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Second, water can be transferred from one drainage basin to another. This currently occurs
in the County on the Moon Lake System. Other similar systems that are currently being
looked at include the Yellowstone Feeder and the Lake Fork Feeder. These two alternatives
would transfer water to different sub-drainage basins to offset late season shortages and
provide some drought mitigation. On a larger scale, this also includes trans-basin transfers,
similar to the Strawberry and Provo River transfers.

Third, water transferred from one use to another use is becoming more common. These
transfers include agricultural uses to municipal uses, and the development of lands where
the water is converted from an irrigation right to a culinary drinking right for several lots.
This often also includes the transfer of rights from surface to groundwater sources. As the
communities develop and grow, there may be additional economic incentives for
transferring water from agricultural users to municipal use.

Where feasible water transfers are identified, the DCWCD may choose to facilitate the
projects in negotiations and coordination, assist in seeking funding and technical services,
and provide project administration.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to implementation of water transfers:

Legal Issues:

Water transfers, either temporary or permanent, are subject to approval by the State
Engineer’s Office and thus must follow established water permitting and application
procedures (i.e., for change of use, change of point of diversion). A key future water
transfer and exchange is the Green River Filings.

Institutional Issues:

The DCWCD does not have water that they can transfer. The only water potentially
available for exchange will be the Green River Filings. As a result, the DCWCD lacks
sufficient authority to direct or encourage water transfers within the County.

Unless there are substantial financial incentives, most water users will not be interested in
water transfers. The greatest potential transfer as development continues would be from
irrigation to M&I uses. Potential impacts include exceeding the capacity of existing
conveyance or storage facilities, or dewatering existing facilities.

Environmental Issues:

Potentially significant environmental issues may result from water transfers. Typically, as
long as the water transfers stay on the same diversion, the environmental impacts on the
rivers are usually small. However, if transfers change the points of diversion, potential
impacts may become significant, especially for instream flows.

P\55071\COMPREHENSIVE_MASTER_PLAN\REPORTS\WATER_CONSERVATION\FINAL_REPORT.DOC 6-7




DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN EVALUATION OF POTENTIAL WATER MANAGEMENT MEASURES

6.8 Land Management

Due to the arid nature of the County, the potential for dry land farming is minimal.
Additionally, other forms of land management, such as fallowing or land retirement, do not
have economic incentives sufficient to encourage participation. The only exception would
be during severe droughts, when individual farmers may find it economically beneficial to
leave lands out of production to maximize yields on other lands.

A role of the DCWCD is to educate water users in the County about the various alternatives
in land management.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to implementation of land management:

Legal Issues:

The DCWCD has no authority to encourage or direct land management that would either
temporarily or permanently remove water from fields. Additionally, this type of
management may have significant water rights impacts.

Institutional Issues:

Retiring lands from production also has significant impacts on the communities and
secondary beneficiaries of agriculture in the County. These beneficiaries may include fuel
suppliers, equipment dealers, and local labor resources.

Environmental Issues:

Many environmental benefits and impacts may occur through land management changes.
Depending on the destination of surface runoff and groundwater discharges, wetlands may
be depleted or completely dried up. Additional impacts may include reducing wildlife
habitat depending on how the lands are managed. Benefits may include increased river
flows and improved wildlife habitat.

6.9 Improved Operating Procedures

The DCWCD has identified several key projects that will help improve operating
procedures. These include automation of diversion structures, installation of major check
structures and regulating reservoirs, and the conversion from a fixed rotation schedule to a
call system. The simplest call system allows the farmer to choose when he will receive
water, but provides a fixed duration and fixed flow (stream) of water subject to available
capacity. This is the least flexible of the call systems, but is the easiest to implement.

The most flexible system allows farmers to specify the starting time of the irrigation, the
duration, and the flow they receive. As a result, farmers can carefully manage the volumes
of water applied to their fields, thus maximizing their irrigation efficiency.

The more flexible the call system, the greater the required capacity of the distribution
system. In most cases, by converting from flood irrigation to sprinklers, the existing
capacities of the main canals and laterals will be sufficient to provide flexibility in the
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starting time and size of flow. The duration will often be a function of the level of
automation and the labor requirements.

There are numerous variations on the call system, with the most common allowing the
farmers to call for the water when they need it subject only to system capacity. Dry Gulch
Class C converted to a call system out of Big Sand Wash Reservoir and have found this to be
the most successful water conservation measure they have implemented.

A role of the DCWCD is to assist the canal companies and water users in obtaining funding
to install automation, telemetry, and controls. DCWCD can also assist agencies in obtaining
funding to install computer equipment and defining controlling constraints for a call
system.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to implementation of improved operating procedures:

Legal Issues:

A review of the water rights, bylaws, and charters of each operating agency will be an
important part of identifying any restrictions that may impact or alter operating procedures.

Institutional Issues:

Improving operating procedures can require more staff time, new training, and associated
equipment costs.

Environmental Issues:

Reduced spills, surface runoff, and deep percolation may impact instream flows and
wetlands. In most cases, these impacts are insignificant due to the inconsistency of operation
spills.

6.10 Distribution Control

Distribution controls include the automation of structures, or at minimum, the installation
of sensors on structures to allow agencies to track flow fluctuations and stabilize water
flows and water levels in the distribution system. By providing telemetry and automation
on main structures, canal companies and districts can reduce fluctuations in deliveries to
water users, reduce spills, and improve accounting records.

A role of the DCWCD is to assist canal companies and cities in obtaining funding to
improve their monitoring systems, install new sensors, and automate systems controls.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to implementation of improved distribution control:

Legal Issues:
None identified.
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Institutional Issues:

Additional distribution controls will increase the staff workload and potentially increase the
required level of communications and monitoring. On small systems, a cell phone may be
all that is required.

Environmental Issues:
None identified.

6.11 System-wide Irrigation Scheduling

System-wide irrigation scheduling includes the determination of average daily or weekly
diversions necessary to meet irrigation demands, where the delivery system is long and
several sub-areas are served. This method of irrigation scheduling is most efficient for
systems that include regulating reservoirs, and/or reservoirs at the head of the systems.
Depending on the system’s constraints, this type of scheduling system can be very data-
intensive.

One approach to system-wide scheduling is to base water deliveries on water orders or calls
from the farmers. Under this condition, the flows in the system match the orders. Another
approach is to estimate water requirements based on soils, aggregated crops in sub-areas,
and consumptive use requirements. This approach can quickly become very expensive and
data-intensive.

Since the DCWCD does not operate systems, they cannot provide system-wide irrigation
scheduling. A role of the DCWCD is to help implement system-wide irrigation scheduling
by supporting willing system operators implement call systems and assisting farmers with
on-farm scheduling. The DCWCD can also assist in the development of storage and
regulating reservoirs to help facilitate system-wide scheduling.

The following provides a summary of the legal, institutional, and environmental issues that

pertain to implementation of system-wide irrigation scheduling:

6.11.1 Legal Issues

The system must be able to deliver water even if there is an error in scheduling calculations.

6.11.2 Institutional Issues:

Staff must be trained based on the type of scheduling selected. Training should be included
for the following areas: computer software, water accounting procedures, basic scheduling,
water requirement calculations, and soils.

6.11.3 Environmental Issues:
None identified.
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6.12 On-farm Irrigation Scheduling

The key to successful irrigation is to determine when water is needed and how much water
should be applied. Most farmers have a good sense for the irrigation water needs, based on
experience and the appearance of their crops. Typically, the biggest issue farmers face is
obtaining the water when it is needed. As discussed previously, this often will require the
flexibility of a call system. At present, some of the canal companies are implementing call
systems and realizing excellent results.

Another problem farmers face is determining how long to turn water onto one place. This
decision directly impacts the volume of water used for irrigation and whether water is
conserved or lost. The amount of time water may be turned on is often decided by the
irrigation schedule of the company, i.e., the farmer is often given a stream of water for 24
hours. Implementation of irrigation scheduling requires the farmer to provide input into
the time and amount (volume) that he receives. Significant benefits can be realized by the
farmer and supply system if an appropriate time and amount is requested.

A significant amount of information is necessary to practice irrigation scheduling. This
includes information about crops, soils, climatic data, irrigation efficiency, and previous
irrigation practices. Based upon this data, consumptive use of water by the crops can be
calculated and compared to the soil’s ability to store water between irrigation. The next
irrigation can then be scheduled and monitored to minimize crop stress between irrigation,
and reduce deep percolation and runoff.

The DCWCD could assist in providing this service in cooperation with USU and the NRCS
to help farmers implement irrigation scheduling. A web page could be provided with
estimated water requirements by crop, precipitation data, and so forth to assist farmers in
determining their crop water usage. Much of the data is already being monitored and
collected, and in some areas of the state is already being converted into crop water
requirements. This will minimize or eliminate the costs associated with the on-farm
irrigation scheduling and simplify farmer applications.

A second area of emphasis for scheduling includes residential irrigation. With the advent of
automated sprinklers, many homeowners over-irrigate their lawns. Education of
homeowners through public outreach programs could substantially decrease residential
irrigation conservation in residential irrigation uses.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to implementation of system-wide irrigation scheduling:

Legal Issues:
None identified.

Institutional Issues:

Individual farmers will need extensive training in crop water requirements, soils, water
balance concepts, leaching requirements, and data collection. Many data are already
collected, but are not readily available. A web page should be developed in cooperation
with the USU extension office or with USU to provide climatic data and consumptive use
data from the most common crops and correction factors for less common crops.
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Environmental Issues:
None identified.

6.13 Conjunctive Use

Conjunctive use is based on using both surface water and groundwater to meet water
requirements. This has not historically been applicable to areas in the County, where the
water supply is predominantly from surface supplies. Additional restrictions associated
with groundwater quality, as discussed in Section 2, minimize the potential of conjunctive
use to a small portion of the County.

Conjunctive use is at present only applicable to M&I users. The basic concept is to use
surface water supplies to meet the base demand, and groundwater wells to meet the peak
water requirements. This type of use reduces the cost of operations at water treatment
facilities and helps optimize both surface and groundwater uses.

The DCWCD has no authority to regulate conjunctive use, but may assist in obtaining
funding to help implement efforts to develop conjunctive use.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to implementation of conjunctive use systems:

Legal Issues:

Water rights for both groundwater and surface water are required.

Institutional Issues:

Implementation of conjunctive use will require the development of wells to provide drought
contingency or backup resources. Some areas in the County could benefit from this
measure; however, it would not be implemented in the entire County due to groundwater

quality.

Environmental Issues:
None identified.

6.14 Construction of Regulating Reservoirs

Regulating reservoirs allow canal companies to store water, capture spills, and eliminate
fluctuations in deliveries to water users. These functions are essential to provide a call
system of irrigation on open channel canals. Irrigation companies using call systems
usually have at least one regulating reservoir, and on long canals or large systems may have
several.

On-farm regulating reservoirs also allow farmers, where call systems are not available, to
receive the water and store it for use when it is needed. They can also be used to capture
and hold storm water runoff in the system, and to capture and store water when farmers
stop irrigating during major precipitation events.
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It is important to note that several canal companies have told the DCWCD during public
meetings that storage is needed. They feel that reservoirs will help improve regulation of
flows in the canals, and reduce spill and wasteway flows.

In its present capacity, the DCWCD cannot build regulating reservoirs. A role of the
DCWCD is to assist irrigation companies in obtaining funding, providing assistance during
design and construction, assisting with NEPA compliance and permitting, and helping
provide technical support during operations.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to construction of regulating reservoirs:

Legal Issues:

Construction of regulating reservoirs will require the purchase of land, rights-of-way, and
easements. Additional water rights for storage reservoirs must be identified and
coordinated.

Institutional Issues:

To benefit from the construction of regulating reservoirs, system operators need to change
the way they run their systems.

Environmental Issues:

If funding is coming from the federal or State government, NEPA compliance will be
required. This will usually require an environmental assessment or environmental impact
statement, depending on the size and location of the reservoir. Potential resource impacts
include wetlands, endangered and threatened species, and riparian and upland wildlife
habitat.

6.15 Lining Canals and Reservoirs

Lining canals and reservoirs is the most common water conservation measure currently
being implemented in the County. Lining or piping the canals provides immediate
reduction of seepage losses, reduces evaporation when a canal is piped, and reduces or
eliminates additional consumptive use by plants growing along a canal. This measure is the
primary focus of many of current federal water conservation and salinity control programs.
The DCWCD has five canals that are currently being piped as part of the USBR salinity
control program, with additional projects expected in the future. Other projects are being
implemented in the Talmage area.

Concrete cracks and vandalism have historically resulted in substantial water losses from
culinary water reservoirs. The DCWCD can assist potable water suppliers in obtaining
funding to line reservoirs that need repair with suitable EPA-approved impermeable
materials, i.e., membrane liners.

A role of the DCWCD is to assist canal companies and water users in seeking funding,
providing technical support during NEPA compliance, design, and construction, and
providing assistance during operations.

P:\15507 \COMPREHENSIVE_MASTER_PLAN\REPORTS\WATER_CONSERVATIONWFINAL_REPORT.DOC 6-13




DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN EVALUATION OF POTENTIAL WATER MANAGEMENT MEASURES

The following provides a summary of the legal, institutional, and environmental issues that
pertain to lining canals and reservoirs:

Legal Issues:

Current procedures that have been developed will need to be incorporated into future
efforts.

Institutional Issues:

A sponsor canal company will need to recommend projects to the DCWCD for assistance in
obtaining funding. This will require contracting for design and construction, as well as
establishing the funding and repayment of the facilities.

Environmental Issues:

If funding is coming from the federal or state government, NEPA compliance will be
required. This will usually require an environmental assessment or environmental impact
statement, depending on the size and location of the reservoir. Potential source impacts
include wetlands, threatened and endangered species, riparian and upland wildlife habitat.

6.16 Water Reuse Systems

Agricultural water reuse normally consists of capturing tail water and return flows before
they reach their rivers or tributaries and pumping or delivering the water back to the fields.
Water reuse systems are usually not feasible due to the low-value crops predominant in the
County, and the cost associated with pumping.

There are, however, some successful applications of water reuse systems in the County.
Where feasible, some farmers are collecting return flows from their fields and diverting
them back to the canals. Instead of allowing excess to percolate or evaporate, reuse allows
downstream users to benefit from the excess flow. Additionally, this happens naturally in
areas where upslope canal losses are recaptured by parallel canals downslope.

The city of Roosevelt is also successfully implementing a water reuse system. Treated
effluent from their wastewater treatment system is currently being used for irrigation of
nearby fields. This has eliminated the need for discharge permits to stream or rivers and
provided a water supply for the irrigation of approximately 600 acres.

The DCWCD can assist communities and water users in defining ways to reuse water,
obtaining funding, selecting qualified technical support, and project administration. The
DCWCD has no authority to initiate reuse projects without voluntary water users.

The following provides a summary of the legal, institutional, and environmental issues that
pertain to the implementation of water reuse systems:

Legal Issues:

The water must be recaptured in a manner that it does not violate the water rights
associated with the diversions.

P:\155071\COMPREHENSIVE_MASTER_PLAN\REPORTS\WATER_CONSERVATION\FINAL_REPORT.DOC 6-14




DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN EVALUATION OF POTENTIAL WATER MANAGEMENT MEASURES

Institutional Issues:

There are currently no pump-back systems in operation in the County. Individual farmers
will need to request implementation of these systems. It is important to note that itis
typically cheaper to install sprinkler systems than to install a pump-back system.

Environmental Issues:

Potential impacts will vary from site to site. Issues may include wetlands, endangered
species, or fisheries. The impacts on these may be either beneficial or detrimental,
depending on the site.
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7.0 Adopted Plan Elements

The Board and staff of the DCWCD have reviewed this WCMP and have identified key
areas on which to focus their efforts. One of the greatest issues faced by the residents of the
County is a short water supply. With the rivers having a peaked runoff hydrograph, as
shown previously in Figure 2-2, all water users on river systems without significant water
storage are affected by seasonal shortages. Additionally, limited usable-quality
groundwater and increased residential development are beginning to cause additional
problems for culinary (potable) water supplies. As M&I demands continue to increase, the
need for potable water also increases. Some County wells are suffering from decreased
capacities and yields, or water-quality degradation.

Water conservation and management is the first step in providing water to meet current and
future demands. Consequently, the Board has reviewed potential water conservation and
management alternatives (Part 6) and has developed the plan of action. Adopted water
conservation and management methods, and the implementation and monitoring plan, are
discussed below.

7.1 Adopted Measures

Recognizing the limited staff and financial resources available to the DCWCD, the Board
has chosen to focus primarily upon three primary water conservation and management
measures, including:

1. Constructing regulating reservoirs
2. Lining canals
3. Developing water transfers and water rights

Each measure is discussed in order of priority to the DCWCD.

7.1.1 Construction of Regulating Reservoirs

As previously discussed, rivers in the County convey the majority of County water in a very
short period of time. The DCWCD has discussed several options to more efficiently manage
the water supply, and consider storage reservoirs to be the best alternative to regulate early-
season peaks and reduce late-season shortages. Reflecting this emphasis, the Board and
community identified six storage-related projects, now in the 5-year CIP. These projects
include the construction of small regulating reservoirs on canals, the expansion of three
reservoirs for increased storage, and the siting and construction of new reservoirs.

To accomplish this goal, the DCWCD will continue supporting the efforts of the CUWCD in
completing the UBRP. The CUWCD is currently investigating the expansion of Big Sand
Wash and constructing a pipeline from the Lake Fork River to capture early-season peak
flows for late-season irrigation and M&I use.

The DCWCD will also continue to support the storage-development efforts of the irrigation
districts and water users. Examples include the Dry Gulch Class C pond on the South
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DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN ADOPTED PLAN ELEMENTS

Lateral, the Moon Lake Expansion by the Moon Lake water users, and the expansion of
Brown’s Draw Reservoir.

7.1.2 Lining Canals

As previously discussed, seepage losses in canals can account for a large portion of lost,
diverted water. As discussed in the 5-year CIP, the K2 canal out of Brown’s Draw Reservoir
loses a minimum of 22 percent of the diverted water to canal seepage. Piping that canal
would provide a significant increase in water supply, not including additional benefits that
would result from a pressurized irrigation system.

Additionally, the DCWCD encourages canal companies to seek funding from the USBR to
pipe canals to reduce salinity impacts. Since the DCWCD does not own the canals or
diversions, they can only assist owners in obtaining funding to implement these projects.

7.1.3 Water Transfers

The DCWCD does not currently own any water within the County. At present, they are
restricted to transferring water into the Uintah Basin from other river systems. The
DCWCD is attempting to develop water from the Green River for use within the County,
and is considering other sources.

One benefit of water transfers would be the potential creation of a revenue stream,
independent of taxes, for the DCWCD. These funds could allow the DCWCD to take a more
proactive approach to County water conservation and management.

7.2 Implementation and Schedule

The water conservation approach is implemented in five phases. The first phase is to
identify willing participants. This will be an entirely administrative effort; the amount of
time necessary is unknown. The second phase would be to obtain funds for a feasibility
study. This may be done by the owners or by the DCWCD, as appropriate. Potential
funding sources are included in Part 3 of the CWRMP. The third phase would be the
completion of individual feasibility studies to identify infrastructure requirements, expected
costs, and expected benefits including water savings, salinity reductions, and environmental
impacts and benefits. The fourth phase would include obtaining funding, and the fifth
phase would include the final design and construction of each project.

The DCWCD has identified 18 projects considered high-priority, for implementation over
the next 5 years. These projects include piping canals, reservoirs, new reservoirs, and water
rights transfer and developments. Obviously, the implementation and selection of projects
is limited by:

e Willing participants,

e Available staff time,

e Available funding,

* Completion of projects currently in process, and
e Board prioritization
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1.0 Introduction

Needs and requirements for water resources can be difficult to identify and monitor when
numerous agencies and water users are involved, and there is strong competition for those
resources. Additionally, water users may be facing water shortages and are unaware of
available solutions. The DCWCD has prepared this CIP in order to address these challenges,
to identify the water resource needs of the County, provide an equal voice to all potential
beneficiaries, and prioritize projects based upon importance.

In combination with the WMCP (Volume 1, Part 1), this CIP:

¢ Identifies water resource needs throughout the County;
e Defines the interests and desires of County residents;
e Provides master plan level-cost opinions;

» Directs focus onto major water resource problems in an active, rather than reactive,
manner; and

e Generates project solutions based upon need, staff availability, and economic resources.

The remainder of this document (Sections 2 and 3) defines the procedures for updating the
CIP and provides the definitions of each data field within the 5-year and 20-year CIPs.

This document provides this information in both a 5-year (Section 4) and 20-year CIP
(Section 5). The 5-year CIP consists of the projects identified by the Board through an
evaluation and prioritization process; these projects are priorities for the County over the
next five years. The 20-year CIP consists of projects considered necessary, feasible, and
beneficial to the County, but are less important than the 5-year CIP projects. These will be
completed within the next 20 years.
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2.0 CIP Procedures

Although a CIP cannot forecast every future emergency, it can identify common, expected
problems and address them in an active, rather than reactive, manner. Unfortunately, water
related-issues are rapidly changing: projects are completed, new problems arise, regulations
change, and the availability of economic resources fluctuates. Validity of the CIP in such a
dynamic environment can only be maintained through regular review and updates. This
section provides guidelines to assist in this process.

2.1 Project Identification

The first step in updating this CIP is to identify projects that might be added. There are
numerous project sources, ranging from public interests to engineering evaluations.
Recognizing the benefits of a wide range of experience and interests, the DCWCD solicited
public input to provide project ideas. This process identifies projects by

¢ Drawing on Board members’ knowledge of their areas of representation
e Input from public meetings that are held in Roosevelt and Duchesne
e Staff experience and knowledge of the County

e Public agency recommendations from the cities, water districts, and state and federal
agencies

e Previous projects identified in studies and reports

All projects and concerns are documented and included in the initial reviews.

2.2 Project Development

After the projects are identified, it is necessary for the DCWCD staff to start a CIP form for
each project. Project descriptions and justifications are prepared, which include a definition
of whether the project improves water conservation or management; project type must be
determined; then classified by the requirements and beneficiaries. Further explanations of
each data field are provided in Section 3 of this document.

Since a broad range of projects can be identified, it is necessary to group or classify them to
ensure a uniform basis of comparison. As a result, the DCWCD has adopted two primary
classifications, Code and Group, to assist in evaluating and prioritizing projects.
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The code refers to the status or condition of the project. Typically, the code is taken from
Table 1.

TABLE 2-1
Code Definitions
Code Abbreviation Description
ADM Administrative Projects
ON Ongoing projects
NE Needs engineering
NES Needs engineering study
NEP Needs engineering proposal
EX Exempt (usually due to legal or political reasons)

The group refers to the beneficiary of the project. Typically, the group is selected from
Table 2.

TABLE 2-2
Group Definitions
Group Type Definition
Irrigation Primarily irrigation water users
- Mad Primarily municipal and industrial water users
M&l and Irr. Combined irrigation and M&I water users
Environmental Environmental water users

2.3 Project Prioritization

Once the projects are classified, the DCWCD utilizes a two-step process for prioritizing
projects for separation into the 5- and 20-year CIPs. In the preliminary prioritization, the
Board members review all CIP projects and identify the five that are most important for
each area, and another five that are important to the County as a whole. These preliminary
projects are then sorted into the respective groups for final evaluation.

The final evaluation uses a paired-comparison process for each group of projects. This
method, discussed more fully in Volume 3, Part 6, allows the Board members to compare
the projects of importance to the County. The project that is considered most important
receives a score of 1, while the project of lesser importance receives a score of 0. If the two
projects are equal, then they both receive a score of 0.5. After comparing all pairs, the
highest ranking projects (usually two or three) will be included in the 5-year CIP and receive
a CIP Class of “A.” All others are included in the 20-year CIP and receive a CIP Class
classification of “B” or “C.” B projects are considered important to the County, but usually
do not need to be completed rapidly. Class C projects are considered beneficial to the
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DUCHESNE COUNTY COMPREHENSIVE WATER RESOURCE MASTER PLAN CiP PROCEDURES

County, but currently lack support, funding, or priority. At this point, the 20-year CIP is
complete.

2.4 Cost Opinions and Alternatives

The next step develops and updates cost opinions for the 5-year CIP projects. Information is
collected from existing reports, maps, and project beneficiaries to develop cost opinions of
engineering fees, construction costs, and total costs at a master planning level, typically +30
percent. When engineering cost opinions are provided in previous reports, they are
preferred. Otherwise, tools and estimating guidelines are provided in Volume 3, Part 6 of
the CWRMP.

Additionally, this task generates a summary of alternative projects accomplishing the same
benefit to be considered in later planning efforts.

2.5 Project Implementation

Upon completion of the above, the CIP is ready for submittal to the Board. The Board
evaluates available resources, potential funding sources, and immediate needs to begin
implementation of two or three projects from the 5-year CIP. Once the projects are selected,
it is necessary to locate and obtain funding to complete the project; the project will then be
implemented.

2.6 Completion/Removal of Projects

Projects are removed from the CIP list as they are completed. This prevents the CIP
database from becoming stagnant and out-of-date. Additionally, the Board selects new
projects from the 20-year CIP Class B projects, typically from the same group as the finished
project, to keep the 5-year CIP complete.

2.7 Annual CIP Updates

The process of keeping the CIP up-to-date requires recognition of constantly changing needs
and issues. Addressing these changes require, at a minimum, an annual review of the 5-
and 20-year CIPs. It is recommended that the DCWCD utilize the public process in review
at least every other year, while Board and staff review should occur annually.
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3.0 CIP Definitions

This section provides definitions for the terms in the 5-year and 20-year CIP report forms.
Additional definitions and procedures can be found in Volume 3, Part 6 of the CWRMP.

3.1 5-year CIP Definitions

Project Number: A reference number used in tracking project information. Automatically
generated in the ID field when the project is added to the project lists.

Project Name: Provided when the project is created in the CIP database. Information is
contained in the NAME field.

Source of Project: Defines where the project was identified; contained in the SOURCE field.

Project Description: Project description describes the project and its purpose(s); contained in
the DESC field.

Project Justification: Project justification provides information on the benefits and need for the
project, and is contained in the JUST field.

Alternative Solutions: Identifies alternatives where applicable; contained in the ALTERN field.

Status: Defines the requirements of the projects; contained in the CODE field. Status uses one
of the following descriptors:

e ADM (Administrative Projects): Administrative projects requiring minimal outside support.
May include generating specific information to clearly define projects or complete tasks
that do not require engineering support, such as seeking to change zoning laws. These
do not involve CIP costs.

» NE (Needs Engineering): Projects that will require engineering design.

» NEP (Needs Engineering Proposal): Projects that will require engineering services and will
likely need a proposal process for selecting project engineers.

* NES (Needs Engineering Study): Projects that will require engineering studies to clearly
define project information and generate detailed cost estimates.

*  ON (Ongoing): Projects that have already been defined and are being implemented. No
CIP costs are associated with these projects.

Group: Identifies the users that would benefit from the project. Information is contained in
the GROUP field and uses one of the following descriptors:

e Environmental: Projects that are focused on benefiting the environment.

» Irrigation: Projects that are focused on benefiting the agricultural industry, primarily
irrigated agriculture.
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M&L: Projects that are focused on benefiting municipal and industrial water users.
Typically these are focused on the towns, cities, and major industries, including the oil
industry.

Combined: Projects that benefit both the Irrigation and M&lI categories.

Type: Describes the project type. This information is contained in the TYPE field and uses
one of the following descriptors:

Environmental: Projects that are motivated by environmental purposes and seek to
accomplish environmental goals.

Automation: Projects that involve automation, telemetry, system control and data
acquisition (SCADA) or similar approaches to improving operations, monitoring, and
system control.

Canal Lining: Projects that will either line or pipe canals.

Distribution/Transmission: Projects that consist of either building or expanding distribution
and transmission systems. Usually associated with M&I systems, although the Lake
Fork Feeder Pipeline is a good example of a proposed new transmission line.

Diversion: Projects that are either new, modifications, or replacements of diversion
structures on the rivers.

On-Farm: Projects that are built entirely on individual farms, usually involving single
owners.

Operations: Projects that are focused on improving and /or simplifying system
operations.

Policy/Management: Projects that are entirely focused on policy and management and are
aimed at changing or modifying current procedures.

Reservoir: Projects that would either build new or expand existing reservoirs.
H&S: Health and safety projects that are directed at either public health or safety.
Flood Control: Projects that control, mitigate, prevent, or regulate flooding.

Supply/Rights: Projects that involve developing a water supply, usually associated with
obtaining, developing, proving, or defining water rights. Other water supply projects
are also included in this category.

Water/Wastewater: Projects that are associated with water and wastewater service in either
a municipal or rural environment. All projects related to the delivery of water and the
treatment and removal of wastewater are included.

CIP Classification: Identifies the category or classification of the projects for completion as part
of the CIP. Basic priorities are broken down into three classifications: “A” implies the
highest priority (5-year CIP), “B” implies a moderate importance (Reserve CIP), while “C”
implies the least importance (20-year CIP). Information is contained in the CIP CLASS field.
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Source: Shows how the project was identified for the CIP evaluation. Sources include the
Board and staff of the DCWCD, and public meetings held as part of the water conservation

and management master plan, or by consultants. Information is contained in the SOURCE
field.

Water Conservation/Management: Identifies whether a project provides water management or
water conservation benefits. Information is contained in the WCM field.

Engineering Cost: Opinion for engineering fees to complete the phase of the project described
in the project description. Information is contained in the ENGCOST field.

Construction Cost: Opinion for construction costs to complete the phase of the project
described in the project description. Information is contained in the CONSCOST field.

Total Cost: Opinion for the expected total costs of the projects, usually the sum of the
engineering costs and construction costs. Information is contained in the TOTCOST field.

3.2 20-year CIP Definitions

CIP Class: Identifies the category or classification of the projects for completion as part of the
20-year CIP. Basic priorities are broken down into three classifications: “A” implies the
highest priority (5-year CIP), “B” implies a moderate importance (Reserve CIP), while “C”
implies the least importance (20-year CIP). Information is contained in the CIP CLASS field.

Name: The name is provided when the project is created in the CIP database; information is
contained in the NAME field.

ID: A reference number used in tracking project information. Number is automatically
generated in the ID field when the project is added to the project lists.

Group: Identifies the users that would benefit from the project if implemented. Information is
contained in the GROUP field and consists of one of the following descriptors:

e Environmental: These are projects that are focused on benefiting the environment.

e lrrigation: These are projects that are focused on benefiting the agricultural industry,
primarily irrigated agriculture.

o M&l: These are projects that are focused on benefiting municipal and industrial water
users. Typically these are focused on the towns, cities, and major industries, including
oil.

e Combined: These are projects that benefit both the Irrigation and M&I categories.

Type: This field describes the project type. This information is contained in the TYPE field
and consists of one of the following descriptors:

e Environmental: Projects that are motivated by environmental purposes and seek to
accomplish environmental goals.

e Automation: Projects that involve automation, telemetry, SCADA or similar approaches
to improving operations, monitoring, and system control.
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e Canal Lining: Projects that will either line or pipe canals.

e Distribution/Transmission: Projects that consist of either building or expanding distribution
and transmission systems. They are usually associated with Mé&I systems, although the

Lake Fork Feeder Pipeline alternative is a good example of a proposed new transmission
line.
e Diversion: Projects that are either new, modifications, or replacements of diversion

structures on the rivers.

e On-Farm: Projects that are built entirely on individual farms, usually involving single
owners.

e Operations: Projects that are focused on improving and/or simplifying system
operations.

» Policy/Management: Projects that are entirely focused on policy and management and are
aimed at changing or modifying current procedures.

e Reservoir: Projects that would either build new or expand existing reservoirs.
e H&S: Health and safety projects that are directed at either public health or safety.
* Flood Control: Projects that control, mitigate, prevent, or regulate flooding.

» Supply/Rights: Project that involve developing a water supply, usually associated with
obtaining, developing, proving, or defining water rights. Other water supply projects
are included in this category.

» Water/Wastewater: Projects that are associated with water and wastewater service in either
a municipal or rural environment. All projects related to the delivery of water and the
treatment and removal of wastewater are included in this category.

Source: Defines where the project was identified; information is contained in the SOURCE
field.

Description: Project description describes the pfoject and its purpose(s); information is
contained in the DESC field.

Conservation/Management: Identifies whether a project provides water management or water
conservation benefits; information is contained in the WCM field.
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4.0 5-year CIP
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 2

Project Name: Green River Exchange

Source Of Project: Board Meeting

Project Description:

The DCWCD has filed on 47,600 acre-feet of water in the Green River to improve water
quality, and provide additional water for M&I and irrigation shortages. The primary focus is
the identification of beneficial water uses, methods of transporting water to where it can be
used by either facilities or exchange, and demonstrating good faith and intent to develop
these water rights. As of January 2000, Franson and Noble has submitted a draft study to
help meet these goals. This project is looking at options including offstream winter storage,
new land development, and increased storage in the Midview Reservoir.

Project Justification:

This water represents the potential irrigation of approximately 15,800 acres of new land in
the County. Alternatives for using this water include drought mitigation if storage can be
found or developed, transfers to drainage basins that need additional water, and M&I water
supplies to offset groundwater requirements. The DCWCD has sought funds through grants
to find ways to utilize these water rights. Costs included in this CIP only address the initial
studies.

Alternative Solutions:

If these water rights are not developed, they will be lost. There is a limited time within which
the DCWCD has to prove beneficial use of this water. The development of other water
sources will be independent of these water rights.

Status: ON Group: Combined Type: Supply/Rights

CIP Classification: A Source: Board Meeting Water Conservation/Management?:Yes
Engineering Cost: $60,000

Construction Cost: $0

Total Cost: $60,000
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 5
Project Name: Roosevelt & Ballard M&I

Source Of Project: Board Meeting

Project Description:

Expand the Roosevelt M&I delivery systems to areas around Roosevelt and Ballard to
ensure future water supplies. This project will consist of three phases. Phase | would
prepare a feasibility study to look at the available water supply, necessary infrastructure, and
a cost opinion. Only the cost for the feasibility study has been estimated in this CIP. Phase
Il would address permitting, funding, land acquisition, and addressing environmental issues.
Phase lll would include design and construction.

Project Justification:

Ballard currently purchases most of its water from the Ute Indian Tribe; a very limited water
supply that has questionable water quality. By expanding the Roosevelt system, Ballard can
receive a more stable water supply to meet the state water quality standards.

Alternative Solutions:

As an alternative, Ballard could seek to develop its own water supply and infrastructure.

Status: NE Group: M&l Type: Water/Wastewater

CIP Classification: A Source: Board Meeting Water Conservation/Management?:No
Engineering Cost: $20,000

Construction Cost: $0

Total Cost: $20,000 3
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 13

Project Name: Preserve Existing Wells

Source Of Project: Board Meeting
T —— — e ——————————————————————

Project Description:

This project would prevent new wells from depleting groundwater and drying up existing
wells. It would consist of developing and implementing a plan for wells and the drinking
water source protection plans. The plan would consist of preparing groundwater reports on
a basin-by-basin basis to address the following issues: (1) the sustainable yield of the
aquifer in question; (2) demonstration, using a groundwater model, of the significant impacts
that will result from exceeding the sustainable yield per state engineers rules, regulations,
and precedence; and (3) presenting the "big picture" to the state engineer’s office so it is not
required for every well proposed in the future. The costs presented with this project are per
subbasin and area of interest.

Project Justification:

Due to the limited groundwater resources in the County, some existing wells have been
negatively impacted by the construction of new wells that draw water levels in the aquifer
below historic levels. Impacts have included increased pumping costs, dry wells, and
reduced water yields.

Alternative Solutions:

If efforts are not made to preserve the existing wells, it may become necessary to redrill,
deepen, or relocate some of the wells to meet historical water deliveries.

Status: ADM Gfoup: M&l Type: Supply/Rights

CIP Classification: A Source: Board Meeting Water Conservation/Management?:Yes
Engineering Cost: $25,000

Construction Cost: $0

Total Cost: $25,000
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 19

Project Name: Reclassification of 6W Lands & 2 Lands

Source Of Project: Board Meeting

Project Description:

Reclassify 6W lands that were too steep for flood irrigation but are good for sprinkler
irrigation. Also reclassify Class 2 lands that may be wrongly classified based on sprinklers.

Project Justification:

Many of the lands in the County were classified as 6W lands, which makes them ineligible
for CUP water. They were classified this way based on drive-by classifications and slopes
that were restrictive to flood irrigation. With the advent of sprinkler irrigation, many of these
lands make excellent cropland, potentially some of the most productive lands in the county.
This has already been done in the Uinta and Upalco Units of the CUWCD. Costs to
complete the County are estimated at $25/acre.

Alternative Solutions:
There are no alternatives to this project.

Status: NE Group: |rrigation Type: Policy/Management

CIP Classification: A Source: Board Meeting Water Conservation/Management?:No
Engineering Cost: $0

Construction Cost: $0

Total Cost: $0
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 27

Project Name: Fire Protection

Source Of Project: Board Meeting
[ — — e ————
Project Description:

Identify specific fire control and suppression needs in the County as associated to water.
One alternative that has been identified is the purchase of more fire-fighting equipment,
more fire control staff, and requiring fire suppression equipment in houses built in the
future. These requirements would be addressed as willing water companies, towns, cities,
or agencies are identified and request assistance from the DCWCD.

Project Justification:

In the DCWCD’s evaluation of the County’s culinary water systems, several were identified
as being unable to deliver sufficient fire flows. It has also become apparent that each
system will need to identify specific system improvements and, potentially, further fire
suppression facilities and equipment may need to be purchased.

Alternative Solutions:

Specific emphasis would be placed on storage facilities and capacity. Further study is
required to develop a specific plan to identify these improvements and a plan for
implementation.

Status: ADM Group: M&l Type: H&S

CIP Classification: A Source: Board Meeting Water Conservation/Management?:No
Engineering Cost: $0

Construction Cost: $0

Total Cost: $0
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 31
Project Name: Uinta River Storage (M&! & Irrigation)

Source Of Project: Board Meeting

—  ——  —  — —— —
Project Description:

Seek to develop and construct long-term storage on the Uinta River to meet late-season
shortages, and provide stabilization of the flows and drought mitigation. This has been
looked at by the CUP/UBRP, but has not been implemented due to political issues. An
independent effort, including the feasibility study and NEPA documentation on the Upper
Uinta site, would be beneficial.

Project Justification:

The Uinta River water users suffer from two primary problems. The Uinta River has a very
narrow runoff hydrograph, as discussed in the water conservation plan. As a result, the
water users suffer late-season shortages almost every year. Additionally, due to the lack of
storage facilities, even minor droughts can cause serious shortages for water users. In
some cases, various canals are not able to divert water for the entire irrigation season.

Alternative Solutions:

Although water conservation efforts can help reduce the impacts of late-season shortages,
there is no real solution other than developing new storage facilities.

Status: NE Group: Combined Type: Reservoir

CIP Classification: A Source: Board Meeting Water Conservation/Management?:Yes

Engineering Cost: $1,500,000

Construction Cost: $0

Total Cost: $1,500,000
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 33

Project Name: Small Storage (in-line & off-line) on Canals

Source Of Project: Board Meeting

e
Project Description:

As an alternative to large storage reservoirs, small regulation reservoirs can be built along
canals to reduce fluctuations in delivery and enable the conversion to a call system. Further
study is required to identify specific locations and canal companies, irrigation districts, and
water users’ associations that would like to participate.

Project Justification:

Improvements in water delivery efficiencies, reductions in system losses, and ease of
operation are all additional benefits of these smaller reservoirs. The size of these reservoirs
may be an acre or less in surface area, depending upon the size of the canal.

Alternative Solutions:

The alternative to small storage and regulating reservoirs would be piping the canals and
providing larger storage reservoirs similar to the Dry Guich Class C pond.

Status: ADM Group: lrrigation Type: Reservoir

CIP Classification: A Source: Board Meeting Water Conservation/Management?:Yes
Engineering Cost: $0

Construction Cost: $0

Total Cost: $0
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 37

Project Name: Brown’s Draw Reservoir Enlargement

Source Of Project: Board Meeting
E
Project Description:

Increase the size of Brown’s Draw Reservoir by 1,000 acre-feet to improve system
operations, control or minimize seasonal shortages, and provide drought mitigation.

Project Justification:

This project would increase the water storage capacity in Brown’s Draw Reservoir, benefiting
approximately 3,000 acres. This land already suffers from insufficient water and seasonal
shortages.

Alternative Solutions:

Eliminating the water shortages will require storage, either through expanding Brown’s Draw
or building a new reservoir.

Status: NES/N Group: Irrigation Type: Reservoir
CIP Classification: A Source: Board Meeting Water Conservation/Management?:Yes
Engineering Cost: $156,000

Construction Cost: $1,198,000

Total Cost: $1,354,000
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 40

Project Name: Pipe K2 out of Brown’s Draw

Source Of Project: Board Meeting
S ——

Project Description:

Pipe K2 out of Brown’s Draw for water conservation and improved distribution efficiency.
The length of pipe, acres served, and flows at various control points were provided by the
water users. Elevations and associated data were assumed based on USGS quad sheets
and estimated locations of control points.

Project Justification:

The K2 lands already suffer from seasonal water shortages and insufficient water supply.
The estimated water loss in the canal alone is 14.1 cfs (21.6 percent), according to a water
loss study completed by the irrigation company in July 2000. This would equate to
approximately 2,800 acre-feet per year, assuming a 100 day irrigation season. Additionally,
by piping this canal, these lands could convert to a pressurized irrigation system, potentially
increasing their irrigation efficiencies from approximately 40 percent to about 65 percent.
The combined water savings on this project, realized by converting to sprinklers and piping
the canal, would be approximately 40 to 50 percent.

Alternative Solutions:

As an alternative, the system could be lined with non-pressurized pipe or geotechnical
membranes to eliminate the seepage losses. This would not provide the alternative of
pressurized irrigation systems.

Status: NE Group: lrrigation Type: Canal Lining
CIP Classification: A Source: Board Meeting Water Conservation/Management?:Yes
Engineering Cost: $976,000

Construction Cost: ~ $11,709,000

Total Cost: $12,685,000
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 43
Project Name: Culinary Water Storage Tanks

Source Of Project: Board Meeting

Project Description:

The DCWCD would identify public water provider agencies in the County who have
insufficient storage within their systems. The DCWCD would then assist willing agencies in
obtaining necessary permits, funding, and engineering support to build the water storage

tanks.
Project Justification:

During previous studies completed for the DCWCD, deficiencies in water storage were
identified in several County water utilities. The additional storage is needed to provide
sufficient water pressure, supplies during peak periods, fire flows, and to conserve water.

Alternative Solutions:

The construction of larger distribution laterals and systems would be able to help alleviate
the need for new storage tanks in some systems.

Status: ADM Group: M&l Type: Water/Wastewater

CIP Classification: A Source: Board Meeting Water Conservation/Management?:Yes
Engineering Cost: $0

Construction Cost: $0

Total Cost: $0
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 53
Project Name: New USBR Salinity Projects

Source Of Project: Roosevelt Meetings

_—————_—_—_—_—_—_—————_—_——ee———

Project Description:

Identify more projects to obtain funding from the USBR salinity funds for salinity control and
water conservation. This process will consist of two phases. Phase | will identify projects
and willing participants, and is an administrative task and has neither engineering nor

- construction costs associated with it. Phase Il would consist of preparing a feasibility study
addressing infrastructure, potential environmental issues, salinity impacts, and costs. The
feasibility study would be the basis of the application for funding. Phase Ill would include the
design and construction of the new projects. Costs for Phase Il and Phase lil are dependent
upon the projects identified, and are therefore not included in this CIP cost opinion.

Project Justification:

These projects provide reduced salt loading of the river systems, improving irrigation
distribution efficiencies by piping canals. The USBR has increased available salinity funds
and these funds may be available for more salinity reduction projects. Many canals in the
County would benefit from piping, but are currently not specified. Canal companies such as
the Farm Creek Canal Company will need to come forward and request assistance to submit
funding requests. Following funding, engineering services will need to be acquired during
design and construction.

Alternative Solutions:

Alternative funds may be available from the Utah Division of Water Resources based on low-
interest loans.

Status: ADM Group: Combined Type: Canal Lining

CIP Classification: A Source: Roosevelt Meeting  Water Conservation/Management?: Yes
Engineering Cost: $0

Construction Cost: $0

Total Cost: $0
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 68

Project Name: Reclaim Unused Uintah Basin Water transferred to Wasatch Front

Source Of Project: Roosevelt Meeting

Project Description:

As part of the construction of the CUP, the original plan was to divert water from Flaming
Gorge into the Uintah Basin. This project is no longer being pursued due to cost-
ineffectiveness. As an option to increase the available supplies to Duchesne County, the
DCWCD can pursue reclaiming unused water diverted from the Basin by agreement with the
United States Government. Specific water may include water allocated to the counties that
withdrew from the CUP, or water that was allocated for southern Utah County and Juab
County for agricultural purposes. This project would define a potentially cost-effective
alternative to developing the water for the Wasatch Front. The starting basis for this project
would be a feasibility study looking at the water supplies, storage, and potential uses of this
water in the Basin. Economic and environmental evaluations would be a major part of this
evaluation.

Project Justification:

When the CUP was planned, water was to be brought from Flaming Gorge Reservoir to
Duchesne County via a pipeline and tunnel. However, over the years, the Flaming Gorge
pipeline was dropped due to the extensive associated costs. Additionally, several counties
in central Utah have dropped out of the CUP and additional facilities, such as the Spanish
Fork-Nephi pipeline are not going to be built as originally planned. As an exchange, the
water that was going to be diverted to the Wasatch Front could be left in the County and the
reservoir storage used to offset seasonal shortages.

Alternative Solutions:

There are no real alternatives to restoring the wet water and storage capacity to the
drainage basins.

Status: NES Group: Combined Type: Policy/Management

CIP Classification: A Source: Roosevelt Meeting  Water Conservation/Management?:Yes
Engineering Cost: $45,000

Construction Cost: $0

Total Cost: $45,000
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 70

Project Name: Sand Wash Reservoir Enlargement

Source Of Project: Roosevelt Meeting

Project Description:

Enlarge Big Sand Wash Reservoir from 12,000 acre-feet to 24,000 acre-feet to reduce
seasonal shortages, provide drought mitigation, and provide M&l water. This project is
being considered part of the UBRP.

Project Justification:

This project is being considered as part of the CUP UBRP efforts. At present, the
completion of this project will be subject to an updated EIS. Expanding Big Sand Wash
Reservoir would increase the ability to store peak runoffs coming from the Lake Fork
drainage. This water could then be used by the agricultural users in the area as well as
Roosevelt City.

Alternative Solutions:

As an alternative to this project, the construction of additional reservoirs would be
necessary. Based on other work already completed by the CUP, this alternative is not likely.

Status: NE Group: Irrigation Type: Reservoir

CIP Classification: A Source: Roosevelt Meeting  Water Conservation/Management?:Yes

Engineering Cost: $1,897,000
Construction Cost: ~ $13,088,000

Total Cost: $14,985,000
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 71
Project Name: Lake Fork Pipeline/Big Sand Wash - Feeder

Source Of Project: Roosevelt Meeting

Project Description:

This pipeline would divert water from the Lake Fork River into Sand Wash Reservoir,
increase water supply to agriculture, mitigate late season shortages, provide drought
mitigation, and provide a M&l surface water supply for Roosevelt City.

Project Justification:

This project is being looked at as part of the CUP UBRP efforts. The completion of this
project is subject to the completion of an EIS.

Alternative Solutions:

Alternatives to accomplish the same goals have been evaluated as part of the CUP UBRP.
These alternatives have been postponed due to political and environmental barriers.

Status: NE Group: Irrigation Type: Distribution/Transmission
CIP Classification: A Source: Roosevelt Meeting  Water Conservation/Management?:Yes
Engineering Cost: $600,000

Construction Cost: $4,028,000

Total Cost: $4,628,000
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 81

Project Name: Hancock Cove Wastewater Treatment

Source Of Project: Roosevelt Meeting

Project Description:

Eliminate groundwater contamination problems from Hancock Cove septic systems by
providing wastewater treatment facility. This would be done by installing sewer collection
facilities with distribution to an aerated lagoon treatment system. This project will consist of
three phases. Phase | would prepare a feasibility study that would look at the expected
sewage flows, necessary infrastructure, and a cost opinion. Phase Il would address
permitting, funding, land acquisition, and environmental issues. Phase Il would include
design and construction. Only the cost for the feasibility study has been estimated in this
CIP.

Project Justification:

Hancock Cove contains over 150 homes using septic tanks. Groundwater contamination is
now becoming a major concern. Efforts are being made to develop a service district, and
develop wastewater collection and treatment facilities.

Alternative Solutions:

As an alternative to the lagoon system, the wastewater collection facilities could be built to
Roosevelt City.

Status: NE Group: M&l Type: Water/Wastewater

CIP Classification: A Source: Roosevelt Meeting ~ Water Conservation/Management?:No
Engineering Cost: $25,000

Construction Cost: $0

Total Cost: $25,000
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 82

Project Name: Cedarview and West Neola Culinary System

Source Of Project: Roosevelt Meeting

Project Description:

Provide a culinary water system and supply for Cedarview and West Neola. This will require
the identification of potential water sources, any collection and treatment necessary, and a
distribution system. This project will consist of three phases. Phase | would prepare a
feasibility study that would look at the available water supply, necessary infrastructure, and a
cost opinion. Only the cost for Phase | has been estimated in this CIP. Phase Il would
address permitting, funding, land acquisition, and environmental issues. Phase Il would
include design and construction.

Project Justification:

These two areas are dry subdivisions. The need for water delivery for fire control and
prevention, as well as drinking water, are well defined.

Alternative Solutions:

Rather than developing a hew system, the Roosevelt system could be expanded to include
Ballard, West Neola, Cedarview, and North Crescent. This would alleviate the problem
without the development of a new system.

Status: NE Group: M&I Type: Water/Wastewater

CIP Classification: A Source: Roosevelt Meeting ~ Water Conservation/Management?:No
Engineering Cost: $20,000

Construction Cost: $0

Total Cost: $20,000
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Duchesne County Water Conservancy District

S-year Capital Improvement Project

Project Number: 117

Project Name: Zoning of canal rights-of-way

Source Of Project: Duchesne Meeting

— —_ _ ———— —— e ]
Project Description:

Modify zoning to prevent development around canals and within maintenance rights-of-way.

Project Justification:

Many canals are facing problems of restricted or limited access due to unclear rights-of-
way. In 1890 and again in 1891, the U.S. Congress passed two acts associated with canal
rights-of-way across federal lands. These two acts specified that the canals would have a
permanent right-of-way and easement of 50 feet. Many of these canals were developed as
part of the early settlement of the county. Although the acts do not specify private lands,
they do reflect that right-of-way was recognized in the early development periods, and that in
order for these canals to be constructed, permanent right-of-way may have been granted by
land owners. Implementation of this project would consist of a three-step process. First, the
canal companies need to search their records and bylaws to identify if they have specified
rights-of-way and easements on their canals. If not, they could reference the Acts of 1890
and 1891 and claim up to 50 feet. Second, they should file these records with the County
recorder to have them registered as legal rights-of-way. Finally, the County should pass
zoning laws to restrict the construction in canal rights-of-way. By doing this, many of the
problems associated with canal maintenance can be resolved.

Alternative Solutions:

_ By not zoning these rights-of-way for non-development, the canal companies will continue to
suffer infringements and the increased difficulties in maintaining facilities.

Status: ADM Group: Irrigation Type: Policy/Management

CIP Classification: A Source: Duchesne Meeting  Water Conservation/Management?:No
Engineering Cost: $0

Construction Cost: $0

Total Cost: $0
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Duchesne County Water Conservancy District

5-year Capital Improvement Project

Project Number: 137
Project Name: Expand Moon Lake

Source Of Project: UBRP/1999
S

"

Project Description:
Increase the storage in Moon Lake Reservoir from 35,400 acre-feet to 41,035 acre-feet.

Project Justification:

This will move water out of some of the mountain lakes and increase the storage potential
for the Moon Lake Irrigation District. By providing the additional storage, the late-season
shortages can be reduced.

Alternative Solutions:

Locate and construct new reservoirs in the County that can serve the same lands.

Status: NES/N Group: Irrigation Type: Reservoir
CIP Classification: A Source: UBRP/1999 Water Conservation/Management?:Yes
Engineering Cost: $228,000

Construction Cost: $1,139,000

Total Cost: $1,367,000
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5.0 20-year CIP

PA15507 1\COMPREHENSIVE_MASTER_PLAN\REPORTS\CIP_5_AND_20\FINAL_CIP.DOC




L1301 98eq

1002 ‘90 UoTBN

*aA0D)
O0OURH UI 9]qE) I9JBM S} ISMO] pue
‘Kouaroryze uonnquusip asoxdwt Jayem

SaX 9AI0SUOD 0] [e1oYe] yooouryg oy odid  Sumnesy 11949500y Surury reue) uonedLuy 9L [eI91e] NoooueH q
'£19JeS PUE HONEAIISHOD

SOX Io7eM 0] WIA)SAS UONIP JjaAssooyg o adld  SumesI 3949500y Suyury reue) uonesy 6L wNSAS YoII( HOA2S00Y d

SOX ‘Teue)) g ssel) yoing Aiq ap odig Suneopy susayon(g Surury reue) uopeduy 6 [eue)) g ssep) q
"Kyayes
aseaIou] pue ‘AousIolye uoNNqLISIP
aaoxduy ‘Tajem 9A195000 01 drysumos

SO K oy urgm sperare] D sseD oy odiy  Sunesy sussyon( Suyury reue) uopeSuIy $01 stelate} drysumo) D) sserd q
*SUOTIEIION|)
TeWIIp Sje1Aq[e 03 sojed oy Sunewoine

WOLJ JJ2USq PInom ey Junoo sjonuo)

SO X 9} U S2INJONIS UOISIOAIP AJ1USp] Supgeajy preog uopEwoMy nonesLuy 4 2 uopBWOMY SUIPBOH J0ATY q
‘19)em A1BpPUODIS pue
‘I°?IN ‘voneSuu op1aoid 0] MIIATEDPI))

SOL Teou JI0AIOSAI [[BWS B JONISUOD)  FUNSOIN 943500y IIOAIISOY pauIquio)) €8 II0AIOSY PUE WE(] MIIAIEPID) q

18U\ /uoNIBAIISHO)) uondrnsaq 3dInog adLy, dnoin al aweN  sser) J10

13f0ad yuswAroxduw] eyde) Jedk-g7
191381 KoOUDALdSUO)) LIV (QUNO0)) dUSsIYyIN(g



L1 3o 793eg ’ 1002 ‘90 UdTeN

‘Kyrenb aoj Jo st
I0)BM [[oM 219UM SeaTe pue ‘syue) ondos
pUE S[joM 1o ABUaLMd seare ‘seare AIp,,
JO SPa9U 21 SSAIPPE PINOM STUJ, ‘SWISAS
Axeurmo jo jnoweoerdor pue nonefeIsur
A} WM AJUNo)) Y3 U S)OLISIP 9OIAISS
S9X I5)EM PUE SONIUNUIOD SNOLIBA JSISSY SunesJy preog IOJEMOISEA /IOTEM PN 4 swaisAs Lreunno moN g

*AIeSS200U SB JUSIDIHID
se 1930} ou st pue frej 0 Surauisoq
sI xoq Sumnsixs oy], ‘eUOIqE], I0J
oN walsAs uonoo[ios z4# Sundg sy soedey Sunoay 2usayong sy3ry/A1ddng N $11 Z Suudg euoiqe], q

*S)seIo)ul [RIM[NoLIZ e

pue s19dojeAsp neaM]aq TOISTS] IJBIAS[[R
d[ay prnom 9ouBUIPIO S, ‘30IN0S ISjEm
B noynm spuel oy Surdojoasp uoy) pue
pUue[ ULIe] JJO Iajem UONESLLI JO IJSUel)
oy Sunusasid spnjour pinom sy,
*Kjanoy) a3 wr padoeasp Sureq woxy
SUOISIAIPQNS , AIp,, 2Iow Jusaald pue
JuowdoraAsp WI2A0S {[IM JEY) 20UBTIPIO
ue juowe[durt 0] s1PuoISSIUIMIO)) A1UNoy)
oY) YIM Iom pue £qqO] ‘1UIPISaI
K194 0} smofy nonoaoid o1y pue J9jem
Areurno ap1aoxd pue fjuno)) a3 wo

ON syoedur 9onpas 0y Surnoz Ayunoo aaoxdwy Suneay preog JuswaSeur /o104 IZIN sy 1momdojeaa(] o4 Sumuoz Ajuno) q

JSUIA/uOIIRAIISTO)) uondrsaq danog adA, dnoin) a awreN  sser) dID

193(0ayg yusuwAocadu] [eyide)) aeak-g7

JO1UISI(T KoUDALISUO)) J2IVAL KuUno)) dusayon(g



L130 go8eq

1002 ‘90 Y21

VMId

PUE JDMND 243 hIM pajeniplood

9q 0} PIall JOATY JUSSYON(] PUE JOATY
A11oqMeNS 9] U SOSEI[9I WNLIIXEW
PUE SUOISISAIP Jouum 213 ‘AffeuonIppy
(VINFH) Aoualy juswoSeuey
KousSrawy [eIapay oyi £q suop

3¢ 03 ApNJS OUBINSUI POO[J © O} IL[IUIIS
3q prnom Apm3s sy, smSaq Surpoory

910J9q SIIOAISSS1 9} UIOT) 9SBI[OI sage1g
Sax TUNWIXew 3y} auyap 03 %ﬁ—dm 14 BO?HEOO mﬁﬁooz usayon( g [onuo)) poopy pauIquio)) Tl POOL "SA 9SEI[9Y WINUIIXEIA o
‘JOISI( 991A10G I19]BA\ TOSTJOf 7B M
SaX 10J 93v10S 191eM [BUORIPPE APIACI] SunooA 1949500y 191BMI)ISBAN /TITEAN 1PN LS uosuyoy 103 Aoedes o8eo)g q
‘RUOIGE], 10}
=) § Jue) 93I0)S 19)BM [RUONIPPE UE PIACY] Sunooy susayon(g I912MI)SE A /I0JB M PN €11 Yue], o5e101§ BUOIqR], d
‘spuewop Ansnput
[1o pazoadxs a1 390w 03 A1ddns royem
9jenbape ue amsus pnoa 3| Ansnput 10
a1 AqQ oIminy oYy Wl papasu ag [[1A JBY) Ansnpur
sax 131BM JO JUNOWE 91} SUIJIP pue ApnS Funaoy preog 101RMI)SB AN /IOTR M 12N e [10 10] I31eMm 9)enbape opirolg q
JSUJAI/UOTIBAIISUO)) uondrsaq 321Inog ad4y, dnoan al aweN ssep) dID

10foag yuswasoxduy jeyide)) aeak-g

191051(J Louna42sU0)) J2IVp KJuno) ausayn(g



L1 30 ¥ 98ed

1002 ‘90 UoTeN

“IOUIY
juswrdofaasp Sunoinsar pue surejd

pooyy Surddewr opnjout pnom £1uno)
a1 £4q Surnoz renomppy  -eoerd ur Apms
90URINSUI POO[J 9AT}O3LJ? UE SeY LpeaIfe
QuUSYON(] ‘TRUED BOIR SIAB(T/ISGOM

ot 0) reprunrs swopqoid omydonsejes
juaaard o) ssnoz pooyy renusiod

oN uy uononnsuod juaAaId 03 Suruoz opraoid Supoojy susoyonqg  JuswreSeuejay/Lornod psuIquio)) 811  surejd pool] [enusiod ur Suroyz o)
‘pajuasaider Sureq are
SIOST I9JEM 9SO JO SISOISNUT 9} QINSUD
01 101S1(] AOUBAISUOD) ISTBAN YRIUI() anmoda
aY) WO} POPNIOXS SEM TRy} AJuno) uy (uoneSiLy 29 [29IA) UOISH{OXy
ON yeyui ur puegf Jo vare oy ayerodroouy Sunesy preog yuowadeweN/Aon0d psurquio) 0€ 9eT uooA Surpnou] IOpISUo)) o)
*Aouode Surnmo
a3 £q pop1aoid oq p[Nom 20UBTUIUIBIA
*SOIMJONNS PUR S[OUUEYD [ORUOD POO[Y onuo)
ON se sjeued pro aaed] ‘sjeues Surdid uaypy  sSupeay suseyong [013U00) POOLY pauIquio)) 0zl POOL] SE s[eue)) PIO UIBIurejA o)
-3urpoojy Jusasid 0] sasearal
oy sauneping 9[qissod auryep 01 suUOp
2q pInoys Apnis y "NOAIISY A1sqmens
Jo o xojem Sumief St AOMND AW
USYA JIOAIISIY UOTIBAIEIS QAOQR JOATY I0ATY Aagmens uo toneSniN
oN ALroqmeng a1 uo wojqoid e are suref 9o] Sunesy suseyon( 100U0)) poold pauIquIo) 121 pue Apmg Sarumure( 20] D
JSUIA[/UOTJBAIISUO)) uondrwsaq 32IN0S adAL], dnoan) al aureN sser) dID

199f01g yusuAcxdu] feyde)) aeak-g7

191351(J K£2UDALIISUO)) LIIVAL KJUNO)) JUSIYIN(T



L130 ¢o8ed

1002 ‘00 YoTeN

*£1anoy) ayj ul SWAISAS Jajem ATEpUOS9s
JO siyeuaq sy Aynuspi 0) pannbaraq
s ApTs 121ng *SONTIOe] PAIRIJOSSE
1910 pue ‘sa0mos ‘syuswndie [enusjod
)1m woIsAS Yora I0J S1S00 PIJRIOOSSE
9je10ua3 “‘Aj[RUONIPPY "UONEBILUT

pue 3uLajem 9[1ED 10] SWAASAS

191eM AIEpuooas WOy 11jousq PInod

(Bunroresm speo pue

SOK ey AJunoo 9y} Ul SUOnEso] AIuspy Sunes]y preog ISTEMBISE M /ISTR A\ pauIquIo) €T I22IN) sSwalsAg 191ep ATRpROOaS o)
“Hoya ymof
® 19150} 03 SuIAY pue 2qL], 9] ) Yum

So k. sjoafoxd o8e103s 10130 onsmd o3 anupuo) Sunoay 1049500y TOAIZSY pauIquIo)) 8L aquLL, Y syoeforg o8e101g e)
*asn uoned Ly

SO X TOSEas 1] pue [N I0J I3jem JI0)S SuneoA 17249500y JI0AI9SSY pourquio) LL TIOAIIS9Y JUISOID) YUON D
‘a0UB)SISSE
pUue spunj sures oy} 10j ‘pajodmod
ey} 19tel ‘pajeradoos syoafoxd repurs

Tey) 2xmsus 03 GQOMDA Y Wi Kuno) aomoda
Sax oy w1 s3oaford 1e3EM [IE S1BUIPIOOD) SunooJ 1249500y JusuraSEURIA/AOTIO4 pouIquIo)) 19 o W s309foxd areuIpIo0)) o)
18U/ U0} BAIISUO)) uopdirosaqg 3dano§ adLy, dnoan al awreN  Ssse[D dID

19304 yusudAoxdur] reyide) aeas-gg

191351(J £2UDAIISUO) LIIVAL KJUNO)) dUSIYIN(T



L1 Jo 998eq 1002 ‘90 YoTeN

*Kousiolyye uonnqLySIp
0>O.~QE« PUR J9)JeMm SAIISTUOD O]
[BURD) Y0310 trre] 91 Jo sjuawraroxdurr (yuoweoejdoreoanard)
Sax Bunsixa soeydar 1o ‘our] ‘adig Sunasy preog Surary reue) uoned Ly L1 [eue)) NeoI1) uuey o)
'§a8S0[

Anuenb pue £jsnopuswion suopeiodo
aaoxdury wed 4on13suod o} ajdurrs £19a
U9)JO ‘SIIMJONIS 9SAJ, *SISSO] UIO)SAS
pue 28esn I9jem JOJUOW Ued saruedmod
Jeueo ‘s1y g "suoneoo| 91391ens
10430 pue ‘sAemy[ids ‘sKemalsem Je sjeued
SO X 2y} Suofe sarONYS JUSIAINSESW PPY TTH NZHD nonewoIy uoneSLuy 8€1 SOIMJONIS JUIIIIMSEOA] o)

yoeford

Jo 2d£y st ur syedionred o axrsop

1e13 sorousfe 1osn 1a1em oyroads Ajuepl
01 A1SS9091 99 P[NOM N ‘A[[eUONIPPY
1511 noneznuoud e dojaAasp pue

‘SOIMONIS JUSWINSeawr pue ‘skemyyids S2IMIONES JUSUIAINSEIU
‘SAema)Sem JO UONBIIOINE WIOY] JSOUI pue ‘sAemyqds ‘skemoajsem
Sax a1) J1JoUaq PINOM 1B S[RUED Y} AJIuap] SunesN preog nonEwoIy uoned Ly e 7B S[eUED JO NORRWOINY o)

‘paxmber jmounesn

JO [2A9] ays pue smofj uodn paseq
a[qe[Teae o1k Jusunean Jo sad4) snoue
*asnal Joremalsem poddns pue Ayenb

Jojem uUQuOuQ 0] $3)5eM JewItue pue jmaunear],
sax uBwny I0y JUSUIESN JOJRMIISEA IPIACL] Sunoo preog IDJBMIISEA /I9TE AL paurquIo) SE ISJEMIISEA JUIOJ-UON] 29 JUIO] o)
15up/uoIRAIISUO)) uopdridseq ?21n0g ad4], dnoin ail smreN  ssep) d1D

10901 yudwAoxduy [eyde)) aeak-g7

101151 KOUDALISUO)) JIIVAL KJUNO)) dUSIYIN(T



L1 30 £ 38

1002 ‘90 Uo1e N

"UONEAIISTUOD JOJeM PUE AOUSIOIIID
uonnqusip pasoidurr spraoxd oy

S[eue)) 19paad 2usoyon(] pue UIRJunoN Iopaad
SOX Kexn) oy Surdid 1o Suran ysrany SunesN preog Surary [eue) uones iy € ausayon(y 2 UreIunoN A8io o)
‘Aouoronys A1alep
aao1duIt pue 197em 9AIISUOD 0] [eUR))
sax I23UOLJ 9T} JO [T ISIfY o ouy 10 adig SupaaIy preog Buyury reae) uoneSLLy 81 (a[Tur 1) TeUR)) J29UOLY o)
*Koua1o1yJe UONNqLYSIp sao1duy pue 1ojem sreue)) noneladQ
SOX 3AI9SU0D 0) sTeues nonesado-jurof adig Sunesiy preog Sumry reue) nonedLuy 184 JuIof I9Y10 % ‘1°ON ‘Uyoueg o)
"AOUSIONYID TONNQINSIP
poaaoidurt pue UOHEAIISTOD I9jEM
s2 ap1aoxd 0] Teue)) ppod ‘N'L 2ys odid Suneoy preogq Surary rene) uoneS Ly 6€ Teue) ppo ‘N'.L o)
-surjedid (pajewnss) your-gg
& y8nory) s30 6/, Arerenrrxordde sisarep
[BUED ST, "AOUSIOIYS A1aAT2p 2A0xdur
PUE I5]BM QAISSTOD O] [eUR)) JUI0g AY00y
SOX oY) JO o[ GZ°1 1s11J 9y ouy Jo adig Suneoy preog Surayy reue) uonesLuy 91 (so]ru 67" 1) feue)) juod A4ooy o)
“WA)SAS
IOANI 9} O} SUIPEO] J[BS 20NPII PUE Iajem
SO K 9AI3SUOD 0} [eUE)) Ypromsureq oy adigy Sunesq preog Sumr reue) nonedruy 6 Sjeue)) YLIOMSILIR] s)
JBUA/UOI)RAIISTO)) uondrrsaq 32anog adA], dnoxn) al swreN  ssep) JID

19301 yususoxduy [ende)) aeask-g7

1011 K£oUDALISUO)) JIIVAL KJUNO)) dUSIYIN(]



L1 30 g 98eg

1002 ‘90 YoTEN

*KouarolyJe uounqUIsIp
2a0xdur] pUe J9jeMm 9AIISUOD O) S[RINE]

SOK pue jeues ) sserD) Sururewrar oy adig Suneapy susayong Surary reue) nonesy 901 Teue) D sserd o)
"Aousionge uonngmsip saoiduwy pue xopem

Sa X 9AI0ST00 0 JeuR)) BlOUOg yNos oyy odid Supeopy susayon( Surayy feue) uones Ly 801 eue)) vjouog ymos oy 2dig o)
*Surprey are jey)
suonoes soejdor pue Teue)) 199U0L] A JO

SO X suonod yomof a3 2did 10 2unf 901000 Bunsaq susayon(y Suyury reve) uopeSuyy 701 o 199u01] o)
‘paddemt woaq
ApeaIre oAey SO[TI OM] IS 9Y], ‘[eIoIe]

SO X Q4 SUOWIWIE 1Al 9Y) JO 15l oy adig Sunesj susayon(y Surnry reue) none3uy 16 [e19)E] Q¢ Suournuy ‘I o)
‘suonerado
aao1durt pue 1ojem 9AIOSTOD O} WIAISAS

SOX uorssTusuen JYIgn 2y Jo 1sa1 oy adig Suneapy suseyon(y Surury reue) uonedy 88 walsAs feue)) Y9N D
‘suoperado pasoidur pue BONEAISTOD

S9X I3)EM JOJ [e10)eT UaOrH o1 odid Supeay suseyon(y Surury reue) uonesuy L8 [e19Ye TMOTH o)

13UJA[/UOIIBAIISUO)) uondrsaq 1IN0 adL g, dnoxn a ameN  sse[) dID

139(0ag yuswroadu [ejde)) xeas-g7

10113S1(J KOUDALISUO)) J2IVAL (QUNO)) dUSIYIN(T



L1 30 6 93ed

1002 ‘90 YoTEN

SO

S9K

SOX

SaX

SoX

SR

“DOISIOAL(]
PeaYpROIg SY} 9JEUWOINE PUR JONISUCOIY

*Y9317) YO0 U0 UOISIBAL(]
SN 943 SIBWOINE PUB JONISUOIIY

“HOISIOAI(]
SOUOL 91 SYPLIOINE PUE JONNSUOIY

‘uonednru

1ySnoIp Suipraoxd pue ‘sa8erroys woseas
a7e1 Suronpar ‘smofy JeAl Suiziiqels
SN} “IOATY QUOISMO[[S A O IOATY

104 93T 9yl troxy surpedid & pymg

‘Kouamo1ye
uonnqIusip paao1durl pue NORBAIISTOD
Iojem 10 [eURD) youeg o oury Jo odig

‘poured

2q PInoMm ADUAIOIIJS PUE WONEAISSTOD
Iojem [ENUEISQNS ‘SpUE] UBIpU]

-uou pue ueipu] SuIAISS SWAISAS [aqrered
QIE 9S3Y,], "WISISAS SUO OJUL S[BUED)
Noar)) urre pue oy Jodser ayy odig

SupesA susayong UOISIALCY

Bureo susayonqg

UOISIDAI(

Suneaq susayong UOISIPAL(]

Bunospy pirog

L661/dd4N Surury [eue)

Funasyp sussyon(y Surury reue)

UOISSTUISEL L /UOTINqQIIsI(]

uoned Ly

nonesLyy

uoneSy

nopesiuy

uoneSiuy

uonedyy

66

101

001

11

gel

STI

UOISIPAL(] Peatprolg

TOISIZAIQ (49210 Yo0u) 1SuMm

UOISISAI(] SSUO{

10pa,] QUOISMOI[S

TOHEINIqRYSY [euR)) Yousg

seue))
oy1q Jodse[ puE Y921 ULIB]

JSUA/uUOIBAIISUO))

uondiisa(q

?0anog adLy,

dnoan

193(0ayg juswaAoduy [eyde) Jeak-gg
LS %QQQ;&N%QQU AIJDAA bﬁﬁ@b ausayngg

al

aureN

sse[d d1J



L1 3001 28ed

100T ‘90 UdTEN

"AOUDIOIIJO PUE OSN Iajem
aAoxdurt pue 1941 913 Jo 3no Juswdmbo

SO doay 03 uorsIoalp Juswreurtad B pying £661/d94N UOISISAI(] uonesLy Lyl UOISISAI(J PUBIAI) o)
SaX “UIep UOISISAIP Sunsixa oy 2oerdoy £661/d94N TOISISAI(] uoned Ly baal UOISIAALT D). D
Sax "wep UoISISAIp Sunstxa ay) eoejdoy £661/d94N UOISIBAICY uonedu 31 uorsiaalq deD pay o)
‘K0TS PUE 95T I9JEM
aaoxduwr pue JoALr 21 Jo 1no juswdimba
SaX doay 01 norsIoAp JuoueuLIad B ppmg £661/d94N UOISIAAI uone3uy Syl TOISIDAK(] BIOUOY YOS D
SaX “wIep WOISIOAID Sunsixa oy ooejdey c661/494N TOTISIAAI uoneSLuy ov1 UOISIoAL(] ApIng D
"UOISIOAL(]
S9 X Je1sSep oY 91BWIOINE PUE JONNSUOIDY Sunasin sussyon(g UOTSIDAI(] uonesLLy L6 TOTSISAI(T JFeIsSepm D
“UOISIAAL(]
SIX TU0S13)3d 9Y) 9IBWOINE PUB IONISTOINY Funea]n susayong THOISIAY(] noneS iy 86 UOISIOAL(] UOSIAPJ D
‘suoperado aAo1duwIy pue IS1eM 9AIOSTOD
01 urpeay g sser) yomn L1 o1 Jo
SOX {O1U0S 9)0WAI PUR UONBUWIOINE IPIACIJ Sunesy sussyonq UOISISATI(] uones 06 Surpeayy g sserd yono L1g D
JSUIA/UOIBAIISUO)) uondrsaq IN0S adAj, dnoin al ameN  sse[) JID

103f0a] Jusurasoadur] [eyde)) aeask-(g

101LUS1(J KOUDALISUO)) J2IVAL (JUNO)) dUSIYIN(T



L1301198¢eq

100Z ‘90 YoTe ]y

so X ‘wep UOISIAAIP Supsixs oyp soejdey

*AOUDIOIJJO PUE 95N I3)eM
aao1durr pue 10ALI 913 JO Ino jucurdinbe
SO X doaay 03 uorsioalp JusuweuLtad € pring

‘AOUSIONIJ PUE 3N Iajem
aao1dwr pue J9AH 943 Jo Ino juswdinbo
So K deay 01 norszoalp yuouewriad € pping

sax ‘wrep uoIsIoAIp Sunsixe ayp aoepdey

-AoUdIOIRyS puE asn Iajes
aaoxdun pue 1AL 9y Jo o Juswdmbo
S9X doay 03 uorsIaAlp Jueueurtad € pyng

*AOUIIOIIJ PUE 95N Iajem
sAo1durt pue I9ALI 9y JO Ino Juswrdinba
SOX dooy 03 norsIoA1p Jusuwenwiad e prmng

*AOUSIOIIJe PUR 9SN JSjEM
saoxdurr pue 19411 9173 Jo Ino Juourdinbo
SO dooy 01 norsIaAtp JusueuLrad e pring

£661/dd €N

£661/dd401

£661/d34N

£661/d94N

£661/dd40

£661/dddN

£661/d940n

TOISIAI(]

UOISIAAI(]

UOISIBAL(]

UOISIBAK]

UOISIBAI(]

TOISIOAI(]

UOISISALC]

uonedruy

uonedyg

uone3uyy

uonedruy

uones Ly

uoneS Ly

uoneduy

6¢l1

orl

(44}

151

evl

051

6v1

UOISIOAT(] YHIOMSTLIE]

TOISIOAT(] A21MOY

UOISIOAL(] BIOUOYg

JUAEJ /19D, QUOISMOTIS X

nOISIFAI T# YO0 A1

youey [8IsA1)

UOISI2AL(] USSPNUY]/MOI[IUIEL]

1SUA/uOI RAIISUOD) uondrosaq

92In0g

adA],

dnoin

193f01 4 jusuasoxdury feyde)) xeas-gg

1013851 KOUDALISUO)) JIIDAN KJUNO)) dUSIYIN(]

al

awreN

sser) d1D



L1301 98¢

1002 ‘90 UdTeN

we UoISIOAId

S9A "urep uoIsIaAIp Sunsixa ay) aoejdey L661/3d4N UOISIDAI(] uoyeSiuy 1€1 Kaffe A ABINQ-SYO0INTYM o)
SaxX "UIep uotsIaATp Sunsixs oy aoedoy L661/3d49n TOISIBAI(] noned ocl we( UOISIAAL] youag D
SN “urep UOISISATP Sunsixs oy aoedoy L661/4349N UOTSIDAI( uonesuy 671  weq uolsAI] Joo1D dea ‘SN D
“ure(] UOISIDAI(]
S3X 1 "ON yesuy() Sunstxs oy oepdey Le61/dddn UOISISAL] uopeSpy 3Tl ure( UOISIOALT | "ON YEITI) o]
“Ure(] WOISIOALJ (£31pOIND)
SOX MIIAIBPI)) 9 JONIISTOOSI PUR AJIPOJA L661/dd4N UOTISIOAI(] uonesuy 971 we( UOISISATP MIIATEPa)) D
‘S[eued
pue SuoIsI2AI(] Juspuadapu] yeiui) pue we
SaX ‘seue)) dreyro)) “wasiey oy 2uIqUIO) 1L661/d494N UOTSIOAL(] uoneduy €€l UoISIoAL(] Juspuadapuy yeuin) o)
‘weq
Sax UOTSISAL(T Yeul() Sunsixa oy soepdey L661/dddN UOISIdAL( uonedruy LZ1 We(] UOISIOAI(] Yeiulf} D
SaX ‘UIep UOISIFAID Sursi¥e oy 2oe[doy] c661/dd4N UOISISAI] uonedLuy 11 UOTISIOAL(] IO 93BT SN} o)
1SUA/UOIJRAIISHO)) uondrrdsaq 32IN0S adAy, dnoin al sureN sser) JID

193f01g yuawsoaduy feyde) xeask-g7

1914351(J KOUDAIISUO)) IV KJUNO)) JUSIYIN(T



L130 €1 988

1002 ‘90 UdTe

‘sannuenb

poIySiI-197eM [ENPIATPUI 89U} PIIOXD

0] 10U 95N [eIO1JaUaq [enIoe pue ‘sonuoud
‘e[ 931 Y oueridwoo uodn

paseq sonuoud pue s)ySur 1ajem renjoe
Sreo1puipe uaty [{im SO0 oY, “SIYSLU
Iotesm SumsIXo SNSIOA SISN [BIOYIUAq
JUSLIMO pue [eouolsny 93 Aynuenb pue
deur [[1s SoLrEINGLLY SIT JO [ Pue uIseq

urseq XATY

sox JOATY dusayon( ay Jo uonesipnipe ay Junesn preog yuowafeueiA/Aot10d uoneduy 01 ausayoN(g Y} JO UONEOIPNPY 9)
‘sguraes Jenueisqns
ur Jnsaz [ sy ‘Kuedwo)) feue)) yono
A1 oy JO seouaLadxo UO poseq 'WIAISAS
[Ted B Uo Ppaseq 9q 0} SOLSANSp uonesiut
sax mojre 0} sapesddn Ayproey opracly  Sunesp 31949500y suoneradQ uonesuy 79 SUIa1SAS 10 ysyqeIsg o)
*SIIJOT3(q UOTIBAJISUOD
1012 Tenuajod 15938215 Jo vaxe Oy ST ST}
20uys spuswosozdur ureisAs uonngusp
SOx puE wI2)SAS ULEJ-UO JNURTO)) Suneojq preog ULIBJ-uQ noped iy 07  swa)sAS wiIeJ-uQ 2 uonnqusicy o)
*SIIR(] UOISIOAT(]
Jred AeIn() pue JeJJoIA 27) SuIquIod We(] UOISISAL
SOX 0] Wrep UOISISAID MU B JONNSUO)) L661/494N UOISIDAI(] nones Ly el suradig 19paad Nied AemQ D
aImonns UoLRIMYIY [ouuey))
SO K ‘omyonys Sunsixs oy soerdey L661/dd49N UOISIOAL(T nopeSLuy €1 ISOA - [oUNRY)) IS BIUI) o)
13U\ /UOIIBAIISTO)) uondrsaq 32In0§ adf], dnoas) a wreN  ssep) J1D

199f01g yusmwAoaduy repde) xeas-gg

101US1(] KOUDALISUO)) JIIVAL KJUNO)) dUSIYIN(T



L1301 95ed 1002 ‘90 WOTe

“W2)SAS
[OE9 JOJ SIaSn I3jem [edrorunu snsIoa
sIasn 19jeMm TeInI o} ajqeordde sigousq
sox pue S2Injonxs 9)el JUSIAPIP S} Sjenjeaq Sunesy preog Juawadeuey/Aon0d IZIN 61 (2PN “sA TRINY) SWaIsAS o1ey o)

*SMOY
yead 2onpal 10 jenuale 01 JI0ATISAT
rews & £1q1ssod pue “Yaa17) Poomuoyo))

ON uo sanIIoE) [0RUoo pooyy dojaadsg  SUNIIN 3PAS00Y [onuo) poold PN L9 [OXUOD) POOL] Y931 POOMUOII0)) o)

‘suonerodo i saSueyd o pue ‘wesnsdn
SIIOAI3S3I JO TOPONISUOD Y3 ‘SwalsAs
oSeureIp uno}s sy ul syuswAAOIdUIT
ayerodioour 03 Aresseoau J1 pajepdn

PUR PIMIIADI 9 PINOYS ST, *9USIYON(]
10J 5ISIX® APBaI[R APNIS 9AO0]R

uy Aouady juowafeurjy Aousdrourg

[exspag a1 Aq Apmis aoueInsur SaNIUNUIIOD ISYI0 PUE ‘UOISIA]
ON pooyj & a91dwos 0} Surpuny y99§ 3unasA sussyon(g 1011U0)) Poold PN 611 ‘Qusayon(y 103 SII VINTA o}
*SUI9)SAS

Areurino oyy oSeuewr Jo139q 0) sSunds
o1 uo s1osuas Suippe A[qissod ‘suraysAs
S X rediorunur Y3 JO 9I0UI OJRWIOINY FuneoN 1e0s500yg uopemoINy PN 69 UOTBWOINY WIRISAS o)

“I9JBM TOSES
are] apraoad pue suoneredo syengar
SOX 0) yoe) Ax(] uo 23eI0}S 2)15-JJO SPIACI] Sunso 11249500y JIOAIISOY uoned Ly 1§ Yoo AI(J UO IOAISSY ASPO o)

JBUTA/UOI)RAIISTO)) uondrsaq ?0Inog adAy, dnoan al aweN sser) dID

193f01g yusuvroaduy [eyde)) 1eas-(z

10L43S1(] KOUDALISUO)) JIIVAL KJUNO0)) dUSYIN(



L130 6198 100Z ‘90 Yore

"SONITIoRY NONNqInSIp
pue uojssrusuen Surpjing pue Ajddns
19)em o3 Surdofeaap apujour pluos
s110330 Ioyung sjySu 1o5em Surareqo
pue ‘uepd 1o15eW € JO Jucwrdojassp
pue A1ddns 1o1em 0] Surpuny Surureiqo
OPNIOUI PINOM SHOKT 'SPIsu Iojem

9IMNJ puE JUSLNY JOJ UONNGLYSIp pue wonnqiysiq pue Aiddng 1o1eM

oN ‘uorsstwsuer; ‘Addns juaromyns apraoid Sunesy preog syySry/A1ddng 19N 8 JOLISI(] 9D1AIRS 1SOI0] UOTUIY o)

"100T ‘1 Arenuef jo

se ued uonoojoxd somos 1oyem Supyoup
® 0ArY 0) parmbal oIe $90IN0S 197EM
Suryuup ongnd [y -uerd wonosord
201n0s Iojesm Sunjuup e Juoweydurr

pue aredaxd pue ‘juemrdojsaspyeseyomd uonosNoig
aImny 10J 103eM A3enb 90Imog 19empeay /sSunuds
sax -Areurno oonpoud jeys sSunds AImuspy Sunooy preog siySry/A1ddng N Ly A31rend) poon) 199101d/AIUSP] D

*SQSN [BUOTIEAIOAT WIOIY
Sunnsar s90MOS21 SIOU03 )RISUT
oN 0] J[2A95007] 129U SIIOAIISOI MU pImg SuneopA 31949500y IIOAI9S9Y 2PN Vvl SO}IS SIIOAIOSAI J]IAISO0Y o)

-aredomed
01 Suym ore eyl HUnoy) oY) Ut suraIsAs
103 sjustrdofaasp pue sdnyjooy mou
S9N Joj $99] Joeduwir Jo J1youaq oy jenjeaqy  JuNoOIA 3[0A9S00Y  JusuwraZeuBA/AoT0d PN 98 599,] 10oeduy] Juomrdoreaa(y o)

13upp/uoIRAIISTOD) uondrsaq 32Inog adA], dnois) ai aureN sser) dID

193f01g yuduwAocaduy feyde)) yeask-gg

191.0351(J KOUDALISUO)) JIIDA KJUNO)) dUSIYIN(



L130 91 a8eg

1002 ‘90 USTEN

“yue) a5er03s [enonippe ue apraoxd

SaX PuE BIpEOIY O} Iajem aussyon( iseq adig Sunas suseyong I0JBMOISBA /IIBM 1PN 111 23e103g pue auradif eIpEOIy D
*BAIE 9A0)) NOOOUBH
ON oY) 0) WaSAS Iajem ATeunnd apiaolg Sunesiy preog I01BMIISB A /IOTBA 1PN 9z wglsAS ATenriny) 9A0,) YOOOURE] D
‘BUOIQE], PUE BUURH JO SPIsU I3jem
2IMjnJ J0J UONNQLISIP PUE ‘UOISSTIISUET]
Sox ‘age103s ‘Ajddns yuaronyyns apraolg SuneoN pieog I2JRMIISE M IDTB AN 2PN L I BUOIGR], 29 BUUBE] o)
JOMWSI(J OIS
epm Anuno)) reddp o 103 spasu 1seM
aImny 10 UONNQLISIP PUL ‘UOISSTUISTRY
S ‘a8e103s ‘Ajddns yueporyyns aprroig Sunosy preog IOJeMO)ISE M /ISTBAN 2PN 9 PPN Anunoy) roddny o)
"BOIV
JU295217) YMON 913 03 Syusurdao1durr wIaIsAs I97em
OoN PUE woISAS Jajem ATRunmno apraold Sunesy preog I0JRMOISBA /ISTB M 12N ¥4 AIeurno eore Jus0saI) YUON o)
‘urseq
o ur senedomnm o) 103 senIIOR)
S3X JUSUIIESN) I2)eM SOBLINS 2ININJ JJeN[eAq Sunesy preog IS1EMISBAM fISTR M PN 9¢ SaN10L] JUSUIIT IATBAN )
(¢#) Sunds pryp o dojaasp dISIQ ¢# Suudg s10mmsI(] AoUBAIISUOD)
201198 19Jep Anuno)) yoddn) oy) 1s1SSY SUn99IA 1[9495003] siySry/A1ddng 1N 6S 131ep0 Anuno)) raddp D
13up/uonIRAIISUO)) uondridsa( 21n0g adAy, dnoan) al smeN sser) dID

13f0ag yuuwpAoxduy feyde)) aeak-(g

191.4381(J £oUDALISUO)) LIIVAL (QUNO)) dUSIYIN(]



L130 L1 35ed 1002 ‘90 UoTeN

“JOLSI( 9014198 Jojepy AnunoD) 1addn 103 Ajddns 1a7em 101ms1(]
SOX 931035 pue fyoedeo pasearour 9p1Acly  SunodyA 31949800y IDJEMIISBA /1T M PN 9¢ 301AT9S 19BA Anjuno)) 1addpy o)
PmsIq
901AJ0g ATRUINY) 2USAYON( ISEH o)
Sax 10] yue)y 95I0)S [PUONIPPE Uk JonNsuo)  Sunssy susayon( ISJEMASEAN I9JEAN PN L01 yue], 93v101§ 2usayon(y Isey o)

*3¥9917) Y00y JO 90UIN[FU0D
oy} 01 dn 9AI9S 0] YIOU WISYSAS uotsuedxg
Kreanno susayon(] jseqy ays puedxy Funeajy auseyon I9JEMI)SBAL IOTB M PN 68 weIsAS Areurn)) sussyon(g ISeq D

‘suonomsal Ayoedes ajeSpnu
0] youag anjg uo Iojep ausayon(g
SO K 1seq 10 95BI01S [EUOI)IPPE JONNSUOD) FunesjA euseyon(g IOJBMOISBAN /ITBAL 1PN 011 Yue], 98e101S youag onjg o)

J1SUJA/UOIBAIISUO)) uondirosa(q 321N0g§ ad4y, dnoin al awreN  ssep) dID

103foag yudwaocaduy eyrde)) Jeask-g7

1914351(] £2UDALISUO) WAL (QUNO)) dUSIYIN(]



1.0 Introduction

As mentioned in the WMCP, Volume 1, Part 3, DCWCD is experiencing severe financial
restrictions due to the limited County tax base. Potential project beneficiaries, including
irrigation districts, individual farmers, and the local communities, suffer similar financial
complications. The DCWCD, therefore, is seeking grant funds and other external funding
sources to implement water resources projects.

Numerous potential funding sources are discussed in this part of the CWRMP to identify
potential funding sources. Emphasis has been placed upon grant funds; however, low-
interest loans have also been identified.

For each potential funding source discussed, the following key information has been
included:

Funding program purpose and goals

Key restrictions controlling funding eligibility

Funding limitations

Key dates

Contact information including name, agency, and phone number(s)

Inclusion of funding sources within this document is not a guarantee of either funding or
eligibility. The DCWCD will still be required to comply with all funding agency
requirements.
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2.0 Potential Funding Sources

2.1 U.S. Bureau of Reclamation Salinity Program

Purpose and Goals: This program is funded by the water users in the Lower Colorado River
Basin seeking to reduce the salinity levels in the Colorado River through the salinity forum.
Continuing efforts have focused for several years on the Uintah Basin, Price River Basin,
and Grand Valley in Colorado due to the extremely high agricultural salinity contributions.
As a result, the U.S. Bureau of Reclamation (USBR) has been allocated $143 million to
implement further projects.

Eligibility: Any water user agency owning or sponsoring a project.

Funding Restrictions: Typically, some sort of cost sharing is preferred, either in cash or
equity, to ensure the owners will maintain the projects. Most selected projects require a cost-
effectiveness of $25 to $30 per ton of salt reduction. Over the last four years, the cutoff
points for project funding have been, respectively, $25, $35, $32, and $27. Since projects are
competitively evaluated based on the greatest salinity reduction per dollar invested, the
lower the cost per ton of salt the greater the likelihood of selection. Preferred projects tend to
emphasize structural rather than non-structural alternatives.

Key Dates: New projects will be solicited in February or March of 2001 with proposals due
approximately May 2001.

Key Contact: Lee Baxter
USBR, Provo Field Office
(801) 379-1174

2.2 Central Utah Project Completion Act Section 203, Uintah
Basin Replacement Project

Purpose and Goals: The Uintah Basin Replacement Project (UBRP) was initiated as part of
the Colorado River Storage Project Act of April 11, 1956 and updated by the Reclamation
Projects Authorization and Adjustment Act of 1992 (Section 203) to increase efficiency,
enhance beneficial uses and achieve greater water conservation in the Uintah Basin.

Eligibility: Projects have been restricted to the Uinta and Upalco Units. These efforts are
already under evaluation and are subject to the completion of the NEPA process. New
projects are not being accepted outside of this process.

Funding Restrictions: An appropriation of $30,538,000 was provided by U.S. Congress. This
money is only available to projects in the NEPA process. A local cost share is required.

Key Dates: Unidentified

Key Contact: Contact the manager of the DCWCD at (435) 722-4977, as he is involved in this
project.
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2.3 Central Utah Project Completion Act Section 207, Water
Conservation Funds

Purpose and Goals: This program has two primary purposes:

o Identify, evaluate, and implement water conservation measures that maximize the
efficient use of existing water supplies, and aid CUWCD in meeting the District-wide
water conservation goal of approximately 48,389 acre-feet of water per year by 2013

¢ Allocate $50 million in authorized federal monies (maximum 65 percent federal cost
share/ minimum 35 percent local cost share) to fund the implementation of conservation
measures

Eligibility: Selection for funding is contingent upon prioritization and approval. The process
includes:

e Submittal of an application

Completion of CUWCD/applicant consultation

Submittal of feasibility study

Completion of National Environmental Policy Act (NEPA) compliance/review
Inclusion in active inventory

Prioritization

Selection for funding

Implementation and assessment

There are no guarantees that funding will be provided.

Funding Restrictions: This funding program may cover up to 65 percent of the project costs,
or $1250 per acre/foot of water conservation, whichever is lesser. Funding for this program
is provided by annual allocations from the U.S. Congress, up to amounts provided by
legislation. These funds are currently fully allocated to projects on the “active inventory,”
and may not be available for new projects. As a result, any application, irrespective to the
water conservation value, may not receive funding. Future funding is expected, but not
guaranteed.

Key Dates: Unidentified

Key Contact: Heath Clark
CUWCD
(801) 226-7100

2.4 Natural Resource Conservation Service (NRCS)
Environmental Quality Incentives Program

Purpose and Goals: The Environmental Quality Incentives Program (EQIP) is designed to
assist farmers facing serious threats from soil, water, and related natural resources. Within
the County, priority areas have been defined as those areas there are significant concerns
with natural resources. Contracts are offered that provide financial incentive and technical
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and educational assistance for conservation practices to improve and maintain the health of
natural resources. Salinity projects have been earmarked as priorities in the Uintah Basin.

Eligibility: Participation is limited to persons engaged in livestock or agricultural
production, and enrolled lands must be privately-owned cropland, rangeland, forestland, or
other farm or ranch lands.

Funding Restrictions: Cooperators are limited to 75 percent of project costs, not to exceed
$10,000 in a given fiscal year or $50,000 per life of the contract. Up to 35 percent of funding
is available for outside of priority areas, but 50 percent is earmarked for livestock-related
conservation.

Key Dates: Applications are accepted throughout the year and are ranked and selected
during designated periods.

Key Contact: Karl Kler, Program Manger
National Resource Conservation Service (NRCS)
(801) 524-4565

2.5 National Resources Conservation Service Wetlands
Reserve Program

Purpose and Goals: The Wetlands Reserve Program (WRP) is a voluntary program to restore
and protect wetlands on private property. Itis an opportunity for landowners to receive
financial incentives to enhance wetlands in exchange for retiring marginal agricultural lands
(wet pasture, portions of fields suffering from shallow groundwater, etc.). Landowners may
choose from permanent conservation easements, 30-year easements, or restoration cost-
share agreements.

Eligibility: Landowners must have owned the land for more than one year unless it was
inherited. The land must be restorable and suitable for wildlife benefits. These benefits
include:

e Farmed wetlands
¢ Prior converted croplands
¢ Farmed wetland pastures

e Rangeland, pasture, or production forestland where the hydrology has been
significantly degraded and can be restored

e Riparian areas which link to protected wetlands

¢ Lands adjacent to protected wetlands that contribute significantly to wetland functions
and values

e Previously restored wetlands

Funding Restrictions: Provides landowners with 75 to 100 percent cost-sharing for
permanent easements, 50 to 75 percent cost-sharing for 30-year easements, and 50 to 75
percent for restoration cost-share agreements.
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Key Dates: Program has been extended through 2002

Key Contact: Bob Sennett, Program Manager
U.S. Department of Agriculture
(801) 524-4566

2.6 National Resource Conservation Service Small Watershed
Program (PL-566)

Purpose and Goals: This small watershed program provides both technical and financial
(project implementation) assistance to help urban and rural communities protect, improve,
and develop water and land resources in watersheds up to 250,000 acres. Projects may
address:

Flood prevention, including wetland and floodplain easements

Agricultural water management including conservation, development, use and disposal
Public recreation including water resource improvement and basic facilities
Groundwater recharge

Water quality improvements

Conservation and proper use of land including watershed protection

Eligibility: Projects are undertaken at the request of local sponsors. Coordination with
appropriate county, State, and tribal agencies is necessary.

Funding Restrictions: Sponsors and other beneficiaries are expected to provide a cost-share
dependent on the type of project. They are also responsible for operations and maintenance.

Key Dates: Unidentified

Key Contact: Karl Kler, State Planning Coordinator
NRCS
(801) 524-4565

2.7 U.S. Environmental Protection Agency Non-Point Source
Implementation Grants, Section 319 (319 Program)

Purpose and Goals: This program provides formula grants to states to implement non-point
source projects and programs in accordance with Section 319 of the Clean Water Act. In
Utah, this U. S. Environmental Protection Agency (EPA) program is administered by the
Utah Department of Environmental Quality.

Eligibility: Requires the “lead agency” in the state to sponsor the program.

Funding Restrictions: Requires the State and local organizations to provide 40 percent of the
total project costs.

Key Dates: Unidentified
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Key Contact: Roy Gunnell
Department of Environmental Quality
(801) 538-6146

2.8 U.S. Environmental Protection Agency Wetlands
Protection Development Grants, Section 104(b)(3)

Purpose and Goals: This program provides financial assistance to states, federally
recognized Indian tribes, and local governments to support wetlands development, or
augmentation and enhancement of existing programs. In some states, communities have
used this funding to offset the cost of wastewater treatment facilities by discharging to
wetlands or creating natural treatment systems. In Utah, this program is administered by
the Governor’s Office of Planning and Budget.

Eligibility: Project grants are used to fund individual projects.

Funding Restrictions: States or tribes must provide a 25 percent match of the total project
cost.

Key Dates: Unidentified

Key Contact: Nancy Keate
Utah Governor’s Office of Planning and Budget
(801) 538-1548

2.9 Partners for Fish and Wildlife

Purpose and Goals: This program is a cost-share program for farmers and ranchers
interested in increasing production while improving wildlife habitat. This program provides
funding for 10 to 30 years, for both uplands and wetlands. Projects can include fencing,
water development, re-establishment of riparian habitat, removal of exotic species (Russian
olive, salt cedar, etc.), installation of water control structures, and other measures. Funding
may be available to install new diversion structures that help provide fish bypass and
stream rehabilitation similar to the structures being built on the Duchesne River by the
CUPCA environmental mitigation funds.

Eligibility: Non-federal ownership required
Funding Restrictions: Not specified, but usually seeks a 50-percent cost share
Key Dates: Not specified

Key Contact: Karl Flemming
TU.S. Fish and Wildlife Service
(435) 723-5887, ext. 22
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2.10 Permanent Community Impact Fund Board

Purpose and Goals: The Federal Mineral Lease Act of 1920 requires those participating in the
development and production of non-metalliferous minerals on federal lands to pay a
royalty to this fund. Fossil fuel production is the primary source of funds in Utah. The
Permanent Community Impact Fund Board (CIB, PCIFB) goal is to mitigate local impacts
associated with mineral production.

Eligibility: Eligible applicants include:

Counties

Cities

Towns

School districts

Special service districts

Special improvement districts
Housing authorities

Water conservancy districts
Water and sewer improvement districts
Building authorities

e County service areas

¢ DPublic post secondary institutions

Additionally, the applicant must demonstrate that it is or may be socially or economically
impacted, directly or indirectly, by mineral resource development on federal lands.
Funding is limited to planning, construction, and the maintenance, and provision of public
facilities. “Public services” has been interpreted to mean public infrastructure traditionally
provided by government entities.

Funding Restrictions: Funding is limited to planning, construction, maintenance, and
provision of public facilities. Maximum funding allowed will be $2,500,000.

Key Dates: Unidentified

Key Contact: Mr. Shirl D. Clarke
Dept. of Community and Economic Development,
Div. Of Community Development
(801) 538-8726/8722

2.11 Community Development Block Grant

Purpose and Goals: The purpose of this small cities program is to “assist in developing
viable urban communities by providing decent housing, a suitable living environment, and
expanding economic opportunities, principally for persons of low and moderate income.”

The primary goals of the Community Development Block Grant (CDBG) are to:
e Improve public facilities

e Expand economic opportunities
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e Develop and use land resourcefully

e Provide decent housing through use of all available programs, either direct or indirect
¢ Provide needed public services

s Leverage CDBG funds with other available public and private resources

¢ Simplify CDBG applications and management requirements while addressing
congressional program intent and existing federal law

o Decrease juvenile crime, teen pregnancy, drug and alcohol abuse and family violence.

Most projects affecting the small cities fall within the goals established.

Eligibility: Grants are available to cities and towns with populations less than 50,000 and
counties with populations less than 200,000. Applicants must attend an annually-offered
“How to Apply” workshops to be eligible.

Funding Restrictions: In 1999-2000, the CDBG allocation for the Uintah Basin Association of
Governments was $414,177.

Key Dates: Pre-applications are due in December

Key Contact:  xxo0x

2.12 Utah Division of Water Rights Loans

Purpose and Goals: This program established a revolving fund to give technical and
financial assistance to water users, with a goal of achieving the highest-possible beneficial
use of water resources within the State. Funding is provided to construct and implement
projects that conserve, protect, or more efficiently use present water supplies; develop new
water; or provide flood control. Applications are available over the Internet, and must be
filled out as completely as possible and sent to the applicant’'s UDWR Board member (Larry
S. Ross). Once an application is received, a project manager is assigned and will contact the
applicant to initiate the process.

Eligibility: Projects are funded based upon the following prioritization system:

Project involves public health problems, safety problems, or emergencies

Municipal water projects that are required to meet an existing or impending need
Agricultural water projects that provide a significant economic benefit for the local area
Projects which will receive a large portion of their funding from other sources

Projects not included in 1 -4, but have been authorized by the Board

G @

The UDWR Board will not fund projects that are associated with regularly occurring
operations and maintenance, projects sponsored by developers, or domestic water systems
where less than 20 percent of the residents live in the project area year-round.

Funding Restrictions: Repayment terms and conditions depend upon the recommendations
of staff and the type of fund used. Several funds, with different constraints are available
including:
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¢ Revolving Construction Fund (RCF)
» Cities Water Loan Fund (CWLF)

¢ Conservation and Development Fund (CDF)
For further information, refer to the Utah Division of Water Resources.

Key Dates: Applications must be received no less than three days prior to the UDWR Board
Meeting.

Key Contact: Larry S. Ross
1036 W. Gates Drive
Roosevelt, UT 84066
435-738-2436 ext. 132 (office)
435-722-0611 (home)

2.13 Utah Agricultural Resource Development Loan

Purpose and Goals: The Utah Agricultural Resource Development Loan (ARDL) program is
a $27-million revolving fund that provides 3 percent loans for projects with conservation
benefits. The goal of this state program is to help landowners conserve soil and water,
increase yields, maintain and improve water quality, conserve and improve wildlife habitat,
prevent flooding, develop on-farm energy projects, and mitigate damages caused by natural
disasters.

Eligibility: Project must meet purpose and goals
Funding Restrictions: A one-time 4-percent administrative fee will be charged
Key Dates: Unidentified

Key Contact: Koy Page
Utah Department of Agriculture and Food
(801) 538-7176
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Water Conservation Plan Evaluation Form

Plan Submitted by: chuere (o W CD

Reviewed by: A iﬂ; A pate:_ S~/ ~O |

Scoring: Rate each of the following items on a scale from 1-10. (1 to 4=inadequate, 5 to 7=adequate, 8 to 10=excellent)

L e o

quatePlan =~~~ Score Comments

. Description of System

A. Describes the service area and water system / O\

B. Details pertinent demographics (population, connections, land use, etc.) ’ O

C. Explains unique characteristics or pertinent history of system /O

Il. Water Supply Inventory

A. ldentifies and quantifies the water supply sources of its system ] O

B. Describes constraints of the system (water rights, system capacity) / O

lll. Present Water Use and Future Water Needs

A. Quantifies the present water use in the system / O
B. Identifies abuses, overuses, and losses in the system /O
C. Estimates future water needs based on population growth

projections / O

IV. Water Problems, Conservation Measures, and Goals

A. Identifies and prioritizes present and future water problems / O
B. Describes current water conservation measures / O
C. Identifies other water conservation measures / O
D. Quantifies the costs and effectiveness of all conservation

measures / O
E. Sets water conservation goals that can be quantified ) Q

V. Implementing and Updating the Water Conservation Plan
A. Recommends measures to reach water conservation goals / 0

B. Recommendations are consistent with present and future needs / O

C. Identifies the resources required to monitor progress and

accomplishment of goals J O
D. Sets deadlines for implementation of measures and
accomplishment of goals /O

E. Details a procedure for updating the water conservation plan ) O

AVERAGE SCORE .
IO EXCEUEAT —~ T+ BesT ' VE <a~7r-,ﬁ¢




