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CHAPTER 1 INTRODUCTION

The Bonneville Unit of the Central Utah Project provides water for irrigation, municipal
and industrial (M&I) use, and instream flows in the Uinta and Bonneville basins of
northeastern and central Utah. Additional purposes of the Bonneville Unit include —
flood control, recreation, power, and fish and wildlife enhancement.

Water for the project has been developed by diverting and storing the excess flows of
several streams (primarily the Provo River and tributaries of the Duchesne River) and
acquisition by the U.S. Department of Interior (DOI) of a portion of the Central Utah
Water Conservancy District’s (District) water rights in Utah Lake. In addition, non-
federal entities will capture and recycle project return flows in Salt Lake County for M&I
use in secondary water systems.

This Designs and Estimates (D&E) Appendix is a supporting document to the 2004
Supplement to the 1988 Bonneville Unit Definite Plan Report. The purpose of this D&E
Appendix is to present the feasibility level designs and cost estimates for the Utah Lake
Drainage Basin Water Delivery System (ULS), provide a brief description of recently
completed Diamond Fork System facilities, and to summarize all the facilities of the
Bonneville Unit that have been completed.

The subject of the various chapters and attachments of this D&E Appendix are:

Chapter 1 — Introduction

Chapter 2 — Bonneville Unit Features and Water Supply
Chapter 3 — Diamond Fork System

Chapter 4 - Utah Lake Drainage Basin Water Delivery System
Chapter 5 — Bonneville Unit Operation and Maintenance Responsibilities
Chapter 6 — Bonneville Unit OM&R Costs

Chapter 7 — ULS System Cost Estimates

Chapter 8 — Construction Aspects of the ULS System
Attachment A — Hydraulic Plan and Profile Sheets
Attachment B — Letters and Agreements on OM&R
Attachment C — USBR Construction Cost Index

Attachment D — USBR Cost Update on Form PF-2B

* & & & 5 & © ¢ ¢ o o

OVERVIEW OF THE BONNEVILLE UNIT

The CUP was authorized for construction as a participating project under the Colorado
River Storage Project Act of 1956 (43 United States Code [USC] 620). The CUP
authorized the following individual units: the Vernal Unit, completed in 1962; the Jensen
Unit, completed in 1980; the Upalco and Uintah Units have not been completed and were
addressed in Public Law 107-366, which states “The Secretary is authorized to utilize all
unexpended budget authority for units of the Central Utah Project... the balance of such
budget authority is ... de-authorized.”; the Ute Indian Unit, de-authorized by Central
Utah Project Completion Act of 1992 (CUPCA); and the Bonneville Unit, which has
been under construction since 1965.
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CHAPTER 1 INTRODUCTION

The Bonneville Unit of the CUP is located in central and northeastern Utah., The unit
includes facilities to develop and more fully utilize waters tributary to the Duchesne
River in the Uinta Basin of Utah, to facilitate a trans-basin diversion from the Colorado
River Basin to the Bonneville Basin, and to develop and distribute project water in the
Bonneville Basin. For planning and coordination purposes the Bonneville Unit was
initially divided into six systems according to location and function. These systems are 1)
the Starvation Collection System, 2) the Strawberry Aqueduct and Collection System, 3)
the Ute Indian Tribal Development, 4) the Diamond Fork Power System, re-authorized
by CUPCA as the Diamond Fork System, 5) the Municipal and Industrial System (M&I
System), and 6) the Irrigation and Drainage System (I&D System). The I&D System was
re-authorized by CUPCA and replaced by the Spanish Fork Canyon-Nephi Irrigation
System (SFN System) in 1995 when the lower Sevier River Basin counties chose to opt
out of the District and the counties were then removed from the Bonneville Unit
irrigation water service area. Planning on the SFN System was discontinued in 1998.
Pursuant to Section 202(a)(1) of CUPCA, as amended, a new planning process was
initiated in 2000 on the ULS whose features are described in Chapter 4. The ULS is a
replacement system for the I&D System. Although they are not considered systems under
the Bonneville Unit, the Section 203(a) Uinta Basin Replacement Project, the Wasatch
County Water Efficiency Project and Daniel Replacement Project were authorized by
CUPCA as part of the Bonneville Unit of the CUP.

CUPCA AMENDMENTS

The CUPCA (Public Law 102-575) authorized construction of the Irrigation and
Drainage System consisting of a pipeline as the water conveyance system from Spanish
Fork Canyon to Sevier Bridge Reservoir for the purpose of supplying new and
supplemental irrigation water supplies to Utah, Juab, Millard, Sanpete, Sevier, Garfield,
and Piute Counties. CUPCA included a provision to construct alternate features to deliver
irrigation water to lands in the Utah Lake drainage basin in the event the plan to deliver
water to the Sevier River basin was not viable. Millard and Sevier Counties withdrew
from participation in the Central Utah Project after CUPCA was enacted, which rendered
the plan to deliver water to the Sevier River basin no longer viable. The alternative plan
under CUPCA was activated. The initial planning process focused on an irrigation project
named the Spanish Fork Canyon-Nephi Irrigation System (SFN System). When
insurmountable issues associated with the SFN project were raised in 1998, the joint-lead
agencies discontinued planning on the SFN System and they announced a new planning
process for the ULS.

CUPCA was amended in December 2002 by Public Law 107-366 (PL 107-366). The
CUPCA authorization to construct features to deliver irrigation water to lands in the Utah
Lake drainage basin was amended specifically by adding “and municipal and industrial
water” features and authorized funding of power development on units of the CUP. In
addition, PL-107-366 allowed the reallocation of existing funding for implementing
water conservation measures to include water recycling of return flows from wastewater
treatment plants and the use of reverse osmosis membrane technology, which is a key to
using Utah Lake waters for M&I use.
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CHAPTER 1

INTRODUCTION

Map 1-1 on page 1-6 shows the CUP units in relation to each other. The status of the
construction of the projects is shown in Table 1-1 for the Uinta Basin portion of the
Bonneville Unit and in Table 1-2 for the Bonneville Basin or basically Wasatch Front

portion of the Bonneville Unit.

TABLE 1-1

Bonneville Unit Features

Bonneville Basin (Uinta Basin) Features

Status of Status of
Bonneville Unit System and Features USBR CUPCA Features
Features
Uinta Basin Features
(1) Strawberry Aqueduct and Collection
System
Upper Stillwater Dam & Reservoir Completed
Currant Creek Dam & Reservoir Completed
Soldier Creek Dam (Strawberry Enlargement) | Completed
Strawberry Aqueduct Completed
(2) Ute Indian Tribal Development
Bottle Hollow Dam & Reservoir Completed
Midview Reservoir Exchange Completed
Lower Duchesne River Mitigation Completed
Indian Water Right Settlement Work is on-going
(3) Starvation Collection System
Knight Diversion Dam Completed
Starvation Feeder Conduit Completed
Taylor Canal Area Drains Completed
Duchesne River Area Canal Rehabilitation Completed
Starvation Dam & Reservoir Completed
(4) Uinta Basin Replacement Project
Big Sand Wash Feeder Pipeline Completed

Big Sand Wash Reservoir Enlargement

Construction start in 2004

Big Sand Wash Feeder Diversion Structure

Construction start in 2004

Big Sand Wash-Roosevelt Pipeline

Construction start in 2005

Stabilization of 13 High Uinta Mountain
Lakes

Stabilization start in 2007
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CHAPTER 1 INTRODUCTION
TABLE 1-2
Bonneville Unit Features
Bonneville Basin (Wasatch Front) Features
Sgg]‘;l: f Status of
Bonneville Unit System and Features CUPCA Features
Features
Bonneville Basin (Wasatch Front)
(1) Municipal and Industrial System
Jordanelle Dam & Reservoir Completed
Alpine Aqueduct Completed
Jordan Aqueduct Completed
Upper Provo River Reservoirs’ Stabilization | Completed
Olmsted Completed
W . W Efficiency Project an
® D:rsliil:ldl‘l((ei)olace;::;t Pipcelein‘(:ey Jectand Completed
(3) Diamond Fork System
Syar Tunnel and Inlet Portal Completed
Sixth Water Aqueduct (pipeline & shaft) Completed
Sixth Water Connection to Tanner Ridge
Tunnel Completed
Tanner Ridge Tunnel Completed
Upper Diamond Fork Pipeline Completed
Upper Diamond Fork Flow Control Structure Completed
Diamond Fork Vortex Shafts Completed
Aerfltion Chamber and Connection to Upper Completed
Diamond Fork Tunnel
Upper Diamond Fork Tunnel Completed
Monks Hollow Overflow Structure Completed
Diamond Fork Creek Qutlet Completed
Diamond Fork Pipeline Extension Completed
Diamond Fork Pipeline Completed
(4) Utah Lake Drainage Basin Water Delivery
System
Spanish Fork River Flow Control Structure Completed
Spani.sh Fork — Provo Reservoir Canal Construction start after 2007
Pipeline
E;izh Water Power Plant & Transmission Construction start after 2007
Upper Diamond Fork Power Plant Construction start after 2007
Spanish Fork Canyon Pipeline Construction start after 2007
Spanish Fork — Santaquin Pipeline Construction start after 2007
Mapleton-Springville Lateral Pipeline Construction start after 2007
Santaquin — Mona Reservoir Pipeline Construction start after 2007
North Utah County Section 207 Projects Construction start after 2007
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CHAPTER 2 THE BONNEVILLE UNIT

The Bonneville Unit is a multipurpose unit. Nearly completed, it serves a variety of
water-related purposes. Bonneville Unit water purposes include: irrigation, M&I, fishery
needs, power, flood control, wildlife enhancement, wetlands, enhanced recreation
opportunities, incidental highway improvements, and water quality improvements in
Utah Lake, the Provo River, and Diamond Fork Creek.

WATER SUPPLY

The Bonneville Unit will annually provide a total water supply of 240,613 acre-feet.
Table 2-1 summarizes the irrigation and M&I water provided by the Bonneville Unit.
Water for fishery flows in the Uinta Basin is included in the Table to complete the
summary. Other instream flows provided through Bonneville Unit operation are not
included in Table 2-1 since they do not provide an exclusive water supply, but are an
adaptation of the Bonneville Unit operation. The two most notable examples are flows in
Hobble Creek for the June sucker and flows in the lower Provo River for the June sucker
and improved fishery. Water conserved by the Bonneville Unit’s Water Conservation
Credit Program (WCCP) is not included in Table 2-1, but is accounted for separately in
the financial and economic appendix.

TABLE 2-1
Total Bonneville Unit Water Supply
Purpose Acre-Feet
Irrigation Water 41,463
M&I Water 157,750'
Uinta Basin Instream Flow 44,400
Total 240,613

'Includes the temporary irrigation supply of 20,000
acre-feet in southern Utah County.

IRRIGATION WATER

The Bonneville Unit will deliver an annual average of 41,463 acre-feet of irrigation water
to agricultural areas in several counties. The locations and respective amounts delivered
are shown in Table 2-2. All lands to be served have been certified as arable by the
Secretary of Interior.

Designs and Estimates Appendix 1.B.02.029.B0.133
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CHAPTER 2

THE BONNEVILLE UNIT

TABLE 2-2
Irrigation Water Provided by Bonneville Unit
Purpose Acre-Feet
Wasatch & Summit Counties 15,100
Duchesne County
Starvation Reservoir 24,400
UBRP 1,963
Total 41,463

MUNICIPAL AND INDUSTRIAL WATER

The Bonneville Unit will deliver an average of 157,750 acre-feet of M&I water annually
to urbanized areas in several counties. Table 2-3 shows the locations and respective

amounts delivered.

TABLE 2-3
M&I Water Provided by Bonneville Unit
Purpose Acre-Feet

Duchesne County 3,500
Wasatch County 2,400
Northern Utah County 20,000
Southern Utah County 31,590
Salt Lake County 100,000
Strawberry Valley 260
Total 157,750

The relative locations and major features of each of the Bonneville Unit systems are
shown on Map 2-1. The physical facilities to be constructed for the various systems and
other components of the Bonneville Unit are presented in Table 2-4, together with a brief
description of the purposes they serve. A summary description of each system is

presented in the following sections.
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CHAPTER 2 THE BONNEVILLE UNIT
TABLE 2-4
Summary of Bonneyville Unit Features
System/Feature Purpose-Description
Starvation Collection System
Knight Diversion Diverts water from the Duchesne River to the Starvation Feeder
Dam Conduit. (Diversion capacity: 300 cubic-feet per second (cfs))

Starvation Feeder
Conduit

Conveys water by pipeline and tunnel from Knight Diversion to
Starvation Reservoir. (Length: 1.7miles; capacity: 300 cfs)

Taylor Canal Area
Drains

Drainage system for Myton Bench in the Duchesne area. Part of the
system was constructed, but the remainder is not needed because
sprinkler irrigation has alleviated drainage problems.

Duchesne River Area
Canal Rehabilitation
Program

Prevents significant water shortages by reducing or eliminating canal
seepage losses. The program includes either replacing canals with
pipeline or lining canals with clay or concrete.

Length: 40.9 miles; conserved water: 14,000 acre-feet per year.

Starvation Reservoir

Develops irrigation and M&I water by capturing winter and springtime
surplus flows of the Strawberry and Duchesne Rivers; located on the
Strawberry River.

Total capacity: 167,310 acre-feet; active capacity: 152,330 acre-feet

Strawberry Aqueduct and Collection System

Upper Stillwater
Reservoir

Provides short-term storage on Rock Creek to supply water for
Strawberry Aqueduct and fisheries enhancement through reservoir
fishers and instream flow below the dam. :
Total capacity: 32,009 acre-feet; active capacity: 29,884 acre-feet

Currant Creek

Diverts unregulated flows of Currant Creek and five of its smaller
tributary streams to the Strawberry Aqueduct. The reservoir serves as a
regulating reservoir for the Strawberry Aqueduct flows that flow through
the reservoir. The reservoir has very little active storage capacity as the

Reservoir water level only fluctuates 4 feet. Total capacity: 15,671 acre-feet;
active capacity: 1,118 acre-feet; and 14,553 acre-feet (inactive
capacity); diversion capacity to Strawberry Aqueduct: 620 cfs

.| Provides long-term storage for the Bonneville Unit. The reservoir is

Strawberry Reservoir . .

. located on the Strawberry River and receives water from Strawberry

and Soldier Creek ? . .

Dam Aqueduct, Strawberry River, and other tributaries.

Total capacity: 1,106,500 acre-feet, active capacity: 951,360 acre-feet.

Receives water from the West Fork of the Duchesne River and Rock,

South Fork Rock, Hades, Wolf, Currant, Layout, and Water Hollow
Strawberry Aqueduct

Creeks. Conveys an average of 105,500 acre-feet per year to Strawberry
Reservoir. (Length: 36.8 miles; capacity: 285 to 620 cfs)

Municipal and Industrial (M&I) System

Jordanelle Reservoir

Provides M&I water for Salt Lake, Utah, and Wasatch Counties; located
on the Provo River above Heber City. Contributes to instream flow
needs on the Provo River and for the June sucker Recovery
Implementation Program.

Total capacity: 363,354 acre-feet; active capacity: 314,006 acre-feet,
(49,348 acre-feet of exclusive flood control capacity)
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CHAPTER 2

THE BONNEVILLE UNIT

TABLE 2-4 (continued)
Summary of Bonneville Unit Features

System/Feature Purpose-Description
Conveys water from the Provo River to northern Utah County
Alpine Aqueduct metropolitan areas. Length: 14 miles, capacity: 270 to 80 cfs
Conveys water from the Provo River to Salt Lake County.
Jordan Aqueduct Length: 38 miles; diameter: 78" to 48"
Upper Provo River Restores 15 small reservoirs in the Provo River headwaters (3 for water

Reserv. Modification

supply storage and 12 for wildlife and recreation values).

Olmsted Diversion
and Flowline

Consists of the rehabilitation of diversion dam, intake screen, pipeline
and tunnel.

1. Diversion Dam and intake structure - Capacity = 450 cfs;

2. Pipeline — 4.5 miles in length, diameter 10.5 feet to 8.5 feet with a
capacity of 450 cfs;

3. Tunnel —0.94 miles, diameter of 10.5 feet, flow capacity of 450 cfs.

Ute Indian Tribal Development

Bottle Hollow
Reservoir

Constructed on Indian lands near Fort Duchesne to help compensate the
Ute Tribe for economic, fishing, and recreation losses on Rock Creek.
The reservoir is used for fishing, wildlife, and recreational purposes and
receives water from the Uintah River through the Indian Bench Canal.
Capacity: 11,100 acre-feet; surface area: 420 acres

Midview Reservoir
Exchange

As part of mitigation for the losses of tribal resources caused by the
Bonneville Unit,the operation and maintenance of the recreational,
fishery, and wildlife resources of Midview Reservoir were transferred to
the Ute IndianTribe in 1968 along with storage rights in the reservoir
sufficient to maintain a 1,500 acre-foot minimum conservation pool for
fisheries.

Duchesne River

The project would create, restore and otherwise enhance riparian
wetlands habitat on approximately 7,790 acres of land along the
Duchesne River corridor. The project would involve a variety of
restoration measures including re-watering oxbows, connecting oxbows

Wetlands Mitigation | to form contiguous systems, enlarging oxbows, enhancing water quality

Project in oxbows filling drainage ditches to create marsh complexes, replanting
riparian areas with native woody trees and shrubs, removing non-native
invasive species and changing management areas adjacent to wetlands to
benefit wildlife.

Ute Indian Water Under Title V of CUPCA, the Department of Interior has an on-going

Right Settlement

work effort to reach a settlement with the Tribe on their water right
claims.

Diamond Fork System

Syar Tunnel and Inlet
Portal

Conveys water from Strawberry Reservoir to Sixth Water Aqueduct.
The inlet portal extends 2,435 feet into Strawberry Reservoir. Tunnel
dimensions are - Length: 30,100 feet; capacity: 800 to 660 cfs,
depending upon Strawberry Reservoir water levels.
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CHAPTER 2 THE BONNEVILLE UNIT
TABLE 24 (continued)
Summary of Bonneville Unit Features
System/Feature Purpose-Description
Sixth Water The aqueduct connects Syar Tunnel to a pipeline leading to the Sixth
Aqueduct (pipeline, Water Flow Control Structure. The pipeline is 4,224 feet in length with

shaft and flow control
structure)

a diameter of 96 inches and a capacity of 800 cfs. The Sixth Water Shaft
is 575 feet in length; a diameter of 102 inches and a capacity of 800 cfs

Sixth Water
Connection to Tanner
Ridge Tunnel

This connection conveys water by gravity flow from the existing Sixth
Water Flow Control structure at the end of Sixth Water Aqueduct to the
Tanner Ridge Tunnel. Length & Diameter:100 ft box culvert 12 ft wide
and a 50 ft shaft of 240 in. diameter: Capacity of connection: 660 cfs

Tanner Ridge Tunnel

The tunnel conveys water through Tanner Ridge, which lies between
Sixth Water Canyon and Diamond Fork Canyon.
Length: 5,234 feet; Diameter: 126 inches;, Capacity: 660 cfs

This pipeline connects the Tanner Ridge Tunnel with the Upper

Eip };tleirn]é)lamond Fork Diamond Fork Flow Control Structure. Length: 5,485 feet: Diameter:
P 96 inches: Capacity: 660 cfs
Upper Diamond Fork | This structure consists of 2 sleeve valves and associated piping.

Flow Control Struct.

Length: 100 feet: Diameter: Two — 54 inch:; Capacity 660 cfs,

Diamond Fork Vortex
Shafts

The Diamond Fork Shafts consist of three vertical shafts — each 187.5
feet deep and 78 inches in diameter. One shaft is for venting and two for
conveying a combined flow of 660 cfs.

Aeration Chamber
and Connection to

The chamber extends from the bottom of the Diamond Fork Shafts to the
Upper Diamond Fork Tunnel. Length: 148 feet; The initial cross
section is 16” x 16’ transitioning to 10.5” x 10.5°. It connects to the

Upper Diamond Fork Upper Diamond Fork Tunnel via a 126 inch diameter tunnel segment
Tunnel : .

with a capacity of 660 cfs.
Upper Diamond Fork This tunnel conveys water from the Upper Diamond Fork Flow Control
ngnel Structure to the Monks Hollow Overflow Structure,

Length: 13,114 feet; Diameter: 126 inches; Capacity; 660 cfs

This structure is located at the Upper Diamond Fork Tunnel outlet portal
Monks Hollow

Overflow Structure

and connects to the Diamond Fork Creek Outlet.
Length: 40 feet; Diameter: 96 inches;, Capacity: 660 cfs

Diamond Fork Creek Outlet consists of a concrete pipeline from the

Diamond Fork Creek | Monks Hollow Overflow Structure to an energy dissipation structure
Outlet discharging to a 350-foot long open channel tributary to Diamond Fork
Creek. Length: 1,500 feet; Diameter: 84 inches; Capacity: 660 cfs.
Di This pipeline extension connects the Upper Diamond Fork Tunnel to the
iamond Fork

Pipeline Extension

upstream end of the Diamond Fork Pipeline.
Length: 6,364 feet: Diameter: 96 inches; Capacity: 560 cfs

Diamond Fork
Pipeline

Conveys Bonneville Unit water from the end of the Diamond Fork
Pipeline Extension to the Spanish Fork River Flow Control Structure
where it will connect to the Spanish Fork Canyon Pipeline of the ULS.
Water conveyed in the pipeline reduces the flow in Diamond Fork
Creek, providing an opportunity for restoration of aquatic and riparian
habitat along Diamond Fork Creek. Length: 35,643 feet; diameter: 96
inches; capacity: 560 cfs
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CHAPTER 2

THE BONNEVILLE UNIT

TABLE 24 (continued)
Summary of Bonneville Unit Features

System/Feature | Purpose-Description
Utah Lake Drainage Basin Water Delivery System
. Will produce commercial power for sale by Western Area Power
Sixth Water Power i . . . .
Plant Administration. The plant will have an installed capacity of 45
megawatts with a 138 KV underground transmission line of 12.9 miles.
. Will produce commercial power for sale by Western Area Power
Upper Diamond Fork : . . . .
Power Plant Admin. The plant will have an installed capacity of 5 megawatts with an
existing 25 KV transmission line of 1.6 miles in length.
Main elements include: (1) an extension of the Diamond Fork Pipeline
of approximately 1200 feet of 96-inch diameter steel pipe; (2) a
. . reinforced concrete flow control structure, consisting of the valve
Spanish Fork River I | buildi 1 ) .
Flow Control ope_rator vault, contro bu11_ ing, a_nd sleeve valve vault; (3) associated
piping and appurtenances, including two 42-inch sleeve valves, two 48-
Structure . . .
inch spherical valves, two flow meters, and two stainless steel vault
liners; and (4) discharge weir structure to convey 560 cfs maximum flow
into Diamond Fork Creek. This structure spans approximately 65 feet.
Will convey Bonneville Unit water from the outlet of the Diamond Fork
Spanish Fork Canyon | Pipeline (located at the mouth of Diamond Fork Canyon) to the mouth of
Pipeline Spanish Fork Canyon. The pipeline length is 7.0 miles with a capacity
: of 365 cfs.
Will convey Bonneville Unit water from the terminus of the Spanish
Spanish Fork — Fork Canyon pipeline at the mouth of Spanish Fork Canyon to the city

Santaquin Pipeline

of Santaquin in southern Utah County. The pipeline will be 17.5 miles
in length and have a capacity of 120 to 50 cfs.

Santaquin — Mona

Will convey water from the terminus of the Spanish Fork — Santquin
Pipeline to Mona Reservoir located in Juab County. The pipeline is 7.5

Reservoir Pipeline miles in length and diameter of 24 inches with a capacity of 20 cfs.
Mapleton — Will convey Bqnneville Unit water from the terminu_s of the Spanish
Springville Lateral FOI.'k Canyon Pipeline (locateq at t‘he 1.nouth o_f Sp_amsh Fork Canyon) to
Pipeline Hobble Creek Canyon. The pipeline is 5.7 miles in length and has a

capacity of 125 cfs.

Spanish Fork — Provo

Will convey Bonneville Unit water from a turnout at the terminus of the
Spanish Fork Canyon pipeline to a point near the head of the Provo

I‘ff;;‘;‘;“ Canal Reservoir Canal at the mouth of Provo Canyon. The pipeline will be
19.7 miles in length and will have a capacity of 120 to 90 cfs.
Features that could potentially be constructed under Section 207 funding
include the Provo Reservoir Canal Enclosure and numerous other
smaller Section 207 projects. The cost for the Mapleton-Springville
North Utah County Lateral Pipeline described above is presented as part of the ULS System

Section 207 Projects

cost estimate. The Provo Reservoir Canal Enclosure is not a part of the
ULS System but under a cost sharing arrangement the Federal
government could contribute up to 65 percent of the construction of the
project with this cost being reflected in the financial and economic
analyses along with the other remaining Section 207 projects.
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CHAPTER 2 THE BONNEVILLE UNIT

STARVATION COLLECTION SYSTEM

The Starvation Collection system was completed in 1970. The system provides water for
irrigation and M&I use, flood control, recreation, and fish and wildlife benefits in the
Duchesne area of the Uinta Basin. Water storage is provided by the 167,310 acre-foot
Starvation Reservoir, located on the Strawberry River just above its confluence with the
Duchesne River. Starvation Reservoir is filled by winter and spring flows of the
Duchesne and Strawberry Rivers. Duchesne River water is diverted by Knight Diversion
Dam and conveyed to the reservoir through the Starvation Feeder Conduit.

Starvation Reservoir provides a benefit to irrigators along the Duchesne River in the form
of water delivery in the late summer and fall when streamflows typically decline below
the levels needed for irrigation diversion. Water stored in Starvation Reservoir provides
24,400 acre-feet of irrigation water and 500 acre-feet of M&I water for use in the Uinta
Basin. Starvation Reservoir provides an average of approximately 43,000 acre-feet of
water annually to irrigators to replace water diverted in the Strawberry Collection System
to Strawberry Reservoir. The reservoir provides fishery benefits and public recreation.

STRAWBERRY AQUEDUCT AND COLLECTION SYSTEM

The Strawberry Aqueduct Collection System (SACS), completed in the late 1980s,
diverts part of the flows of Rock Creek and eight other tributaries of the Duchesne River
and conveys the diverted flows through the 36.8-mile-long Strawberry Aqueduct to
Strawberry Reservoir. Upper Stillwater Reservoir, with a capacity of 32,009 acre-feet,
serves as a regulating reservoir at the head of the Strawberry Aqueduct to provide
temporary storage during the high runoff period for later diversion to the aqueduct and
storage in Strawberry Reservoir. Currant Creek Reservoir, with a total capacity of 15,671
acre-feet, diverts Currant Creek and five tributaries into the Strawberry Aqueduct. The
SACS provides 44,400 acre-feet of in-stream flows for fishery mitigation purposes
annually. :

The capacity of Strawberry Reservoir was enlarged from 273,000 acre-feet to 1,106,500
acre-feet by the construction of Soldier Creek Dam on the Strawberry River. Some of the
water stored in the reservoir is released to the Strawberry River to provide fishery flows,
but most of the stored water is for transbasin diversion to the Bonneville Basin. In
addition to water supply, the SACS provides flood control, recreation, and fish and
wildlife benefits.

UTE INDIAN TRIBAL DEVELOPMENT PROJECT

The purpose of the Ute Indian Tribal Development Project is to mitigate stream-related
fish and wildlife losses on Indian lands and other specific fish and wildlife losses
associated with the Bonneville Unit. Bottle Hollow Reservoir was constructed to
compensate the Ute Indian Tribe for economic losses associated with stream fishing on
the portion of Rock Creek located on the Uintah and Quray Indian Reservation. With a
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CHAPTER 2 THE BONNEVILLE UNIT

surface area of 420 acres, this reservoir provides fishing opportunities, wildlife habitat,
and a basis for recreation-oriented enterprises to provide additional employment and
income for tribal members. The Lower Duchesne River Wetlands Mitigation Project,
currently being planned by the Mitigation Commission, DOI and the Ute Indian Tribe,
will create, restore and otherwise enhance riparian wetland habitats along the Duchesne
River, Utah, as partial mitigation for the Bonneville Unit, Central Utah Project. This
project has been planned in conjunction with the Ute Indian Tribe of the Uintah and
Quray Agency and is intended to fulfill long-standing commitments to mitigate for
impacts on Ute Indian tribal and non-tribal wetland-wildlife habitats arising from
construction and operation of the Bonneville Unit, and to provide additional
wetland/wildlife benefits to the Ute Indian Tribe. Originally proposed in 1965, this
project has undergone recent planning revisions and a Draft EIS was issued in November
2003. Section 505(f) of CUPCA authorizes $10 million to be appropriated for the
development of fishing and hunting facilities in lieu of the construction of Lower
Stillwater Dam, a feature specified in the 1965 Deferral Agreement. In addition, Section
201(a)(1) of CUPCA authorized the appropriation of funds to implement this project and
these measures.

DIAMOND FORK SYSTEM

The Diamond Fork System will allow for the transbasin diversion of Bonneville Unit
water from Strawberry Reservoir in the Colorado River drainage basin to Spanish Fork
Canyon in the Bonneville Basin. The Diamond Fork System will protect the Diamond
Fork Creek and Sixth Water Creek riparian areas from damaging high flows. The
Diamond Fork System has been constructed in three primary phases. The U.S. Bureau of
Reclamation (Reclamation) constructed the first phase; the District constructed the
second and third phases under the CUPCA. The first phase included the Syar Tunnel
Inlet, Syar Tunnel, Sixth Water Aqueduct, and Sixth Water Flow Control Structure,
which together form a continuous 7.3-mile conduit from Strawberry Reservoir to Sixth
Water Creek and currently discharges water into Sixth Water Creek. The second phase
included the Diamond Fork Pipeline from Monks Hollow downstream to the mouth of
Diamond Fork Creek. The third phase recently completed, consists of a tunnel
connection to the Sixth Water Shaft and Flow Control Structure, Tanner Ridge Tunnel,
Upper Diamond Fork Pipeline, Upper Diamond Fork Flow Control Structure, connection
to Upper Diamond Fork Tunnel, Diamond Fork Tunnel, and connection to the Diamond
Fork Pipeline. Flow control structures are located at Sixth Water Creek, Upper Diamond
Fork Creek, and near the confluence of Diamond Fork Creek and Spanish Fork River.
The 19.8-mile-long conduit will convey Bonneville Unit water and Strawberry Valley
Project (SVP) water to the mouth of Diamond Fork Canyon. The Diamond Fork System
will remove a portion of the SVP irrigation flows that were historically conveyed down
Sixth Water Creek and Diamond Fork Creek. In-stream flows specified in CUPCA will
be released into Sixth Water Creek and lower Diamond Fork Creek as part of an effort to
enhance fisheries in these streams. DOI has completed modifications to Strawberry
Tunnel gates and Syar Tunnel gates to provide continuous release of flows to Sixth Water
Creek, even when Syar Tunnel is shut down for system maintenance or repair.
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CHAPTER 2 THE BONNEVILLE UNIT

MUNICIPAL AND INDUSTRIAL SYSTEM (M&I SYSTEM)

The Bonneville Unit M&I System provides M&I water to Salt Lake, Utah, and Wasatch
Counties and supplemental irrigation water to Wasatch and Summit Counties. The system
provides flood control, recreation, and fish and wildlife benefits. Jordanelle Dam is the
major feature of the M&I System. The 300-foot-high dam located on the Provo River
about 6 miles north of Heber City was completed in April 1994. The reservoir has an
active capacity of 310,980 acre-feet. Provo River flow that historically flowed into Utah
Lake is stored in Jordanelle Reservoir and in Deer Creek Reservoir. Utah Lake water
originating from the Provo River would be replaced by Bonneville Unit return flows to
the lake, water rights previously acquired by the District in Utah Lake, direct releases of
water from Strawberry Reservoir to Utah Lake, and flows that are surplus to Utah Lake
rights. The M&I water for northern Utah County (20,000 acre-feet per year) and Salt
Lake County (70,000 acre-feet per year) is released from Jordanelle Reservoir or diverted
under direct flow water rights and then re-diverted from the Provo River into the Olmsted
Flowline. From this diversion, the water is conveyed to the Salt Lake County area by the
38-mile-long Jordan Aqueduct and to northern Utah County through the 14-mile-long
Alpine Aqueduct. Water for use in Wasatch County is released from Jordanelle Reservoir
for delivery through local irrigation canals, current secondary M&I systems, and a future
M&I treated water system. Water for use in Summit County is provided from
Washington, Trial, and Lost lakes in the headwaters of the Provo River or directly from
the Provo River, both facilitated through an exchange with storage in Jordanelle
Reservoir.

OTHER CUPCA PROGRAM COMPONENTS

In addition to providing direction for the completion of the six systems of the Bonneville
Unit (in some cases with additional features), CUPCA authorized the following eight
additional projects or program components listed below. Table 2-5 summarizes the
following additional components, along with the six original systems of the Bonneville
Unit.

e Wasatch County Water Efficiency Project and Daniel Replacement Project
Conjunctive Use of Surface Water and Groundwater

Additional Studies of Utah Lake Salinity and Provo River Water Supply

Water Management Improvement

Local Development

Fish, Wildlife, and Recreation Mitigation and Enhancement

Ute Indian Water Rights Settlement

Uinta Basin Replacement Project

Descriptions of each component are provided in the folloWing subsections.
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TABLE 2-5
Bonneville Unit Components

New Components Authorized

by CUPCA & Amendmen

TITLE 11 TITLE IIT TITLE ¥V
SECTION 202 SECTION 202
CONJUNCTIVE SECTION 203 SECTION 207 FISH, WILDLIFE, UTE INDIAN
STARVATION STRAWBERRY M&l UTE INDIAN DIAMOND 1&D SECTION 202 SECTION 202 WCWEP USE OF SECTION 202 UINTA BASIN WATER & RECREATION TRIBE WATER
Covstan || “sverem SYSTEM DEVELOPHENT || ' SYSTEM SYSTEM FORK SYSTEM SYSTEW And SURFACE & N STUDIES REPLACEUENT | | MANAGEWENT || MmicaTIoN RIGHT
DRP GROUNDWATER _umﬂw.._mo._. IMPROVEMENT CONSERVATION SETTLEMENT
Knight Soldier Creek Jordanelle Bottle Hollow Syar Tunnel Wasatch ' M:E._ ﬁr&n_. Power Pump stations + Sec. 202{a2) Sec. 202(a}4) — | « Big Sand Wash Sec. 207(b) - « Diamond Fork | « Ute Indian
Diversion Dam Dam and Reservoir Reservoir ) ) Agqueduct .o::wn:w: :.u generalion at ) — Study and Study of Utah Reservoir Water Creek Water Rights
) enlarged o Sixth Water (tunnels and Tanner Ridge Sixth Water River Development Lake Salinity Enlargement Management _ Settlement (an
Starvation Strawberry Jordan Wildlite Aqueduct pipelines) Tunnel ) and Upper diversions by Utah Control Improvement * Provo River on-going
Feeder Conduit Reservoir Agueduct Habitat * Tanner Ridge Diamond Fork Division of * Big Sand Wash Plan and Utah Lake effort)
) ) Development Last Chance Mona-Nephi Tunnet Latera! Water Sec. 202(a){5)— | Diversion Dam
Starvation Upper Alpine ) Powerplant Canal * Upper Spanish Furk Piping ! Resources. in Study of Provo Sec. 207(b)(5) | * Duchesne and
Reservoir Stillwater Aqueduct Z_m_,..mmﬁw Monks Hollow . D.Ea.ona Furk Canyon o ! Salt Lake. River * Big wmn&. ?ﬁm: — Water Strawberry
Reservoir o Reservoir Onks HOTow Mona. West Pipeline Pipeline Pipeline to Urah. Davis augmentation Feeder Pipeline Conservation -
Duchesne Stabilization of Exchange Reservoir Mona. and « Upper Daniel o : e Credit Proeram | * Statewide Fish.
River Canals Currant Creek High Mountain ) Nephi Diamond Fork Spanish Furk Irrigation Wasatch. and Sirawberry « Big Sand Wash s Wildlife. and
Reservoir Lakes {Trial. Lower Monks Hollow Pumping Flow Control to Prove Co mﬁm: ¥ Mw eber TMW,W ey Roosevelt Sec. 207(cl - Recreation
q Lost, & Wcmjmm%m Powerplant Plants Structure Reservoir Wasaich Canal ounties Convevance Pipciine Woater Enhancemert
trawberry Washington} & etlan . . 1 al Pincline fasatch Cana cati
Aqueduct’ ) Mitigation D._mﬂoma Fork Nephi-Sevier HWEBQ,:Q.J:.T Canal Pipeline Rehabilitation Study) * High Mountain mo_:.mmwézo:_ » Fish. Wildlife.
a = Pipeline P VortexShatts o Pricing Study
Project Canal . ; Spanish Fork- . Lakus and
Acration Santagui Timpanogos Stabilization Sec. 207¢d) Conservation
Diamond Fork Ko Chamber and m:.z.n::: ) - e 2 x,ﬁ. b= .
Powerpl Mosida area Connecti i Pipeline Canal Study of
owerplant canals and Co::wr::: o Rehabilitation + Moon Lake Coordinated
; pper : Aat] Dam .
pumping ; ~ 1+ Santaquin- . .
plants W EBO_:Q Fork ! Mona Restoration of Modification Operations
. U,_:En dFork | Reservair stream flows in Sec. 207(f) -
ﬁ_mac_: 01 Pipeline upper Utah Water
.:::m | mﬁ_Eécwﬁ.{._ Conservation
* Monks Hollow |« Mapleton- tributaries Advisory Board
Overflow Springville ’ -
mH_EnE?. . : Lateral ¢ Section 206
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* D d Fork 0 Sann
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Note:
' Alternate system to the 1&D System. Authorized in CUPCA, Section 202{a)(1)(B).
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CHAPTER 2 THE BONNEVILLE UNIT

Wasatch County Water Efficiency Project and Daniel Replacement Project

The Wasatch County Water Efficiency Project and Daniel Replacement Project improves
water use efficiency in Heber Valley by delivering pressurized irrigation water and
making it possible for farmers to convert from flood to sprinkler irrigation. Water
conserved by the project is used to supplement flows of Heber Valley streams. The
project provides the Daniel Irrigation Company with replacement water after its diversion
from the upper Strawberry River basin was terminated as provided in Section 303 of
CUPCA. Water conserved by the project from CUP agricultural supply is used to provide
the replacement water. This project is described in the Final Environmental Impact
Statement—Wasatch County Water Efficiency Project and Daniel Replacement Project
(CUWCD 1996a), and the Wasatch County Water Efficiency Project Feasibility Study
(CUWCD 1997a). The Mitigation Commission signed its Record of Decision on March
12, 1997, and the Department of the Interior signed its Record of Decision on March 21,
1997, both selecting the Proposed Action for implementation. Construction has been
completed and the projects are operational. During the 2002 irrigation season, the
Wasatch County Water Efficiency Project reported water conservation savings of 24,492
acre-feet.

The termination of the Daniel Creek Irrigation Company’s transbasin diversion in 2001
and restoration of summer flow in the Strawberry River and its tributaries upstream of
Strawberry Reservoir fulfilled a long-standing commitment as partial mitigation for the
adverse effects of construction and operation of the SACS on riverine resources. The
Wasatch County Water Efficiency Project and Daniel Replacement Project FEIS
provided for restoring the natural flows in the upstream tributaries and increasing the
water supply of Strawberry Reservoir by an average of 2,900 acre-feet. The Mitigation
Commission is considering delivery of the 2,900 acre-feet from Strawberry Reservoir
into: the Strawberry River below Soldier Creek Dam for in-stream flows; and/or delivery
by exchange into tributaries below the SACS. In accordance with section 303 of CUPCA,
a separate evaluation and NEPA compliance will be conducted by the Mitigation
Commission regarding the designation of the 2,900 acre-feet.

Conjunctive Use of Surface Water and Groundwater

Conjunctive use of surface water and groundwater consists of the planning and
development of systems to allow groundwater recharge, management, and conjunctive
use of surface water and groundwater. Section 202(a)(2) of CUPCA authorizes the Utah
Division of Water Resources to conduct this program in Salt Lake, Utah, Davis, Wasatch,
and Weber counties and authorized federal funding for that purpose. This program has
the following objectives: to provide greater efficiency in the use of water for federally-
funded facilities as well as local sources, to prevent the further degradation of useable
groundwater into aquifers of poor quality water, to reduce groundwater pumping costs, to
conserve Utah’s water resources, and to facilitate maintenance of year-round streamflows
for fish, wildlife, and water quality valued in streams such as the Provo River. The
program is intended to build upon studies and demonstration projects that have been
undertaken by local entities in those counties. This program contributed toward the
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CHAPTER 2 THE BONNEVILLE UNIT

construction. of the Salt Lake County High Runoff Treatment and Storage Project
developed and operated by the Jordan Valley Water Conservancy District.

Additional Studies of Utah Lake Salinity and Provo River Water Supply

Section 202 of CUPCA authorized several studies involving water management in the
Bonneville Unit. One feasibility study documented several potential alternative plans for
reducing salinity levels of Utah Lake. Two other studies involved water supplies of the
Provo River. The first consisted of an operations study including development of a model
to simulate river system operation (CUWCD 1998). A report on the computer model
development for the Provo River was completed in January 1998. A final report on the
second study, direct delivery of Colorado River Basin water from Strawberry Reservoir
to the Provo River Basin, was completed in June 1997 (CUWCD 1997).

Water Management Improvement

Section 207 of CUPCA authorized a comprehensive program to improve water
management within the CUP service area, including the establishment of water
conservation goals to be achieved by year 2010. Specific purposes are to encourage water
conservation and wise use, reduce the probability and duration of extraordinary water
shortages, reduce water use and system costs, prevent unnecessary depletions that
adversely affect environmental values or other public purposes, make effective use of
available supplies before importation of water from the Bear River, and provide an
objective basis for measuring achievements under this program. To achieve these
purposes, the District has developed a Water Management Improvement Plan and is
using its Water Conservation Credit Program to assist local agencies in funding
measures, The Utah Water Conservation Advisory Board was established to assist the
District in identifying criteria and priorities for water conservation projects. This Board
was disbanded in 1995 and its function is now provided by the State Board of Water
Resources. The District’s water conservation goal was originally established at 39,294
acre-feet of savings per year. However, strong local support has indicated that a greater
potential exists, and the District has increased its goal to 62,100 acre-feet of water
savings per year after 2016. The District has funded approximately 30 CUPCA Section
207 projects with water savings in excess of the target water conservation goal. Water has
been developed for operating the Provo River for a favorable spring spawning regime for
June sucker in the lower Provo River.

Local Development

Section 206 of CUPCA authorized the development of projects for counties electing not
to participate in the CUP. Funding for the projects are provided from federal
appropriations and a rebate of ad valorem tax contributions previously paid by an eligible
county to the District. Counties eligible for local development include Sanpete, Garfield,
and Piute counties. Projects have been implemented in Sanpete and Garfield counties.
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Fish, Wildlife, and Recreation Mitigation and Enhancement

Under Title IIT of CUPCA, the Mitigation Commission was established to develop plans
and administer the mitigation and conservation program authorized by Congress. It is a
joint lead agency for the preparation of the ULS EIS with the District and DOI. CUPCA
established the Utah Reclamation Mitigation and Conservation Account, which has been
funded by the federal government, the State of Utah, the District, and other project
beneficiaries. The Mitigation Commission is charged with administration of this account
and implementation of the mitigation measures enumerated in CUPCA, and for future
fish and wildlife mitigation measures associated with the ULS.

Ute Indian Water Rights Settlement

Title V of CUPCA, administered by DOI, contains a variety of provisions for the benefit
of the Ute Indian Tribe that, together with earlier agreements, form the Ute Indian Water
Rights Settlement. The associated provisions are intended to put the Tribe in the
economic position envisioned at the initiation of the CUP, by quantifying the Tribe’s
reserved water rights, allowing increased beneficial use of such water, and providing
funds for economic development through agriculture and other enterprises that would put
the Tribe in the same economic position it would have enjoyed had the 1965 Deferral
Agreement been fully implemented.

Section 203(a) Uinta Basin Replacement Project

The Section 203(a) Uinta Basin Replacement Project was authorized through the
following features in Section 203(a) of CUPCA: 1) Pigeon Water Dam and Reservoir
with an enclosed pipeline conveyance system; 2) McGuire Draw Dam and Reservoir; 3)
Clay Basin Dam and Reservoir, and 4) Farnsworth Canal rehabilitation. Project
replacement features were developed from the authorized features in the Section 203
legislation. These replacement features were included and evaluated in the alternatives
formulation and development process described in the Final Environmental
Assessment/Finding of No Significant Impact for the Section 203(a) Uinta Basin
Replacement Project dated October 2001. Feasibility of a Section 203 project was
discussed and evaluated in the Uinta Basin Replacement Project Final Feasibility Study
dated October 2001. The Section 203(a) Uinta Basin Replacement Project provides
variations of those replacement features and alternatives to meet project needs to manage
the water resources within the project area to provide early- and late-season irrigation
water, M&I water supplies, water conservation, and to enhance facilities for
environmental purposes. Under the October 2001 plan, the Section 203(a) Uinta Basin
Replacement Project includes enlargement of Big Sand Wash Reservoir (12,000 acre-feet
increased capacity), the new Big Sand Wash Feeder Diversion Structure, a new Big Sand
Wash Feeder Pipeline, a new Big Sand Wash-Roosevelt Pipeline to deliver 3,000 acre-
feet of M&I water to the city of Roosevelt, Utah, modification of the Moon Lake Dam
outlet works to allow for winter operation to release minimum in-stream flows, and
stabilization of thirteen high Uinta Mountain lakes
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CHAPTER 3 DIAMOND FORK SYSTEM

The Diamond Fork System is the link between Strawberry Reservoir and features of the
proposed Utah Lake Drainage Basin Water Delivery System (ULS System). The
Diamond Fork System conveys water from Strawberry Reservoir through tunnels located
near the crest of the Wasatch Mountain range into the Sixth Water Creek drainage basin
located in Rays Valley. From there the water flows through a series of tunnels, pipelines
and siphons down Diamond Fork Canyon to the confluence of Diamond Fork Creek and
Spanish Fork River where it would be connected to the ULS System’s Spanish Fork
Canyon Pipeline at the Spanish Fork River Flow Control Structure.

The following features comprise the Diamond Fork System:

e Syar Tunnel and Inlet Portal,

o Sixth Water Aqueduct consisting of a pipeline, shaft and flow control structure;
¢ Sixth Water Connection to Tanner Ridge tunnel;

o Tanner Ridge Tunnel;

¢ Upper Diamond Fork Pipeline;

e Upper Diamond Fork Flow Control Structure;

o Diamond Fork Vortex Shafis;

Acration Chamber and Connection to Upper Diamond Fork Tunnel;
Upper Diamond Fork Tunnel;

Monks Hollow Overflow Structure;

Diamond Fork Creek Outlet;

Diamond Fork Pipeline Extension; and

Diamond Fork Pipeline

* @& & & @

Map 3-1 shows the location of these features. Additional maps are contained in Diamond
Fork System Final Supplement of the Final Environmental Impact Statement of July
1999, amended 2001 and 2002.
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CHAPTER 3 DIAMOND FORK SYSTEM

WATER DELIVERY

Syar Tunnel and Sixth Water Aqueduct would convey about 145,900 acre-feet of
Strawberry Reservoir water per year (see Table 3-1). The maximum flow capacity of
these features is 800 cfs when Strawberry Reservoir is full and 660 cfs when the reservoir
level is at its operational minimum.

Strawberry Tunnel would release about 17,000 acre-feet of Strawberry Reservoir water
and 3,600 acre-feet of tunnel seepage per year.

TABLE 3-1
Distribution of Transbasin Diversion From Strawberry Reservoir

Average Acre-Feet
Component
per Year
Distribution of Transbasin Diversion Between the Tunnels
Syar Tunnel release volume 145,900
Strawberry Tunnel release volume 17,000
Total 162,900

Distribution of Transbasin Diversion in Diamond Fork Creek and Diamond Fork
Pipeline

Diamond Fork Creek conveyance volume' 29,500
Diamond Fork Pipeline conveyance volume 133,400
Total 162,900

'In addition to this Strawberry Reservoir water, 29,400 acre-feet of natural flow
and about 3,600 acre-feet of seepage from Strawberry Tunnel would be conveyed
in Diamond Fork Creek as measured below the Upper Diamond Fork Flow Control
Structure.

The District would operate and maintain the Diamond Fork System to provide minimum
flows in Sixth Water and Diamond Fork creeks. Delivery of water to maintain minimum
stream flows in Sixth Water Creek (from Strawberry Tunnel to Sixth Water Aqueduct)
and Diamond Fork Creek below Diamond Fork Creek Outlet would receive priority and
would govern release of water to the creek. Most of the time the water needed for SVP
irrigation demand and M&I exchange would flow through the Diamond Fork Pipeline
until it is operating at maximum capacity of 560 cfs.

Strawberry Reservoir water would be released as necessary to maintain minimum stream
flows for Sixth Water Creek as specified in Section 303(c) of CUPCA. These minimum
flows are not less than 32 cfs from May through October and not less than 25 cfs from
November through April for Sixth Water Creek in the 6-mile stretch between the outlet of
Strawberry Tunnel and the outlet of the Sixth Water Aqueduct.
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Minimum flows in Diamond Fork Creek, from Diamond Fork Creek Overflow Structure
near Red Hollow to the Spanish Fork River, would be not less than 80 cfs from May
through September and not less than 60 cfs from October through April. Average annual
releases from Strawberry Tunnel (about 17,000 acre-feet) and Diamond Fork Creek
Outlet (12,500 acre-feet) would be combined with the average annual natural flow of
Diamond Fork Creek (about 29,400 acre-feet) to maintain required minimum flows in
Diamond Fork Creek downstream from Diamond Fork Creek Overflow Structure.

Syar Tunnel and Inlet Portal

Syar Tunnel begins at the west bank of Strawberry Reservoir. The tunnel, about 30,100
feet long, is a pressure type tunnel, 8.5 feet in diameter, with a capacity of 1,000 cfs when
Strawberry Reservoir is full and 660 cfs when the reservoir level is at its operational
minimum, The outlet portal is located at the western border of Strawberry Ridge in Rays
Valley.

The completed Syar tunnel includes a 2,435-foot long inlet portal that was completed as
part of the Strawberry Tunnel inlet rehabilitation. The principal features of the inlet
rehabilitation are the inlet structure, the new tunnel, the connecting tunnel to the existing
Strawberry Tunnel, and the control structure with the gate shaft and two 8 feet 6 inch by
10 feet slide gates. The inlet structure is reinforced concrete and consists of a trash rack
structure, a seat for the inlet bulkhead gate, and a square-to-round transition to the new
tunnel. The gate chamber contains two 8 feet 6 inch by 10 feet 6 inch hydraulically
operated outlet gates with steel frames to control the flow from Strawberry Reservoir into
the new inlet tunnel. The new inlet tunnel is a 10-foot 9-inch diameter, reinforced
concrete, pressure tunnel.

Sixth Water Aqueduct (Pipeline, Shaft and Flow Control Structure)

The Sixth Water Aqueduct is located in the vicinity of Rays Valley and Fifth Water
Ridge. The aqueduct connects Syar Tunnel to a pipeline leading to the Tanner Ridge
Tunnel and consists of — a pipeline, shaft and flow control structure. The pipeline is
4,224 feet in length with a diameter of 96 inches and a capacity of 800 cfs. The Sixth
Water Shaft is 575 feet in length with a diameter of 102 inches and a capacity of 800 cfs

Sixth Water Connection to Tanner Ridge Tunnel

This structure conveys water from the existing outlet structure at the end of Sixth Water
Aqueduct to the Tanner Ridge Tunnel inlet portal on the opposite side of Sixth Water
Creek. An inlet box is constructed adjacent to the existing weir, which is part of the
existing flow-control facility, with an overflow weir that allows a discharge of water from
Sixth Water Aqueduct to Sixth Water Creek.

The existing Sixth Water Aqueduct outlet bifurcation will accommodate hydroelectric
generating plants of the ULS System. The 108-inch-diameter pipeline is about 100 feet
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~ long with a capacity of 660 cfs and connects the inlet box to the Tanner Ridge Tunnel
inlet portal. The mortar-lined steel pipe is encased in concrete beneath the natural grade
of Sixth Water Creek. The connection structure includes a 36-inch outlet pipe and valve
capable of discharging 60 to 80 cfs to Sixth Water Creek. This outlet provides emergency
release of the minimum streamflows if the Tanner Ridge or Upper Diamond Fork tunnels
have to be shut down for maintenance. In addition, it provides flexibility for any future
Sixth Water Creek restoration plans. A 32-foot-wide pad has been constructed for crane
access to maintain the connection and Tanner Ridge Tunnel.

Tanner Ridge Tunnel

Tanner Ridge Tunnel will convey water through Tanner Ridge, which lies between Sixth
Water Canyon and Diamond Fork Canyon. The concrete-lined, 660 cfs tunnel is about
5,234 feet long with a finished diameter of 126 inches. The tunnel inlet portal is at nearly
the same elevation as the outlet of Sixth Water Connection at the bottom of Sixth Water
Canyon. Tunnel access is through the connection inlet box on the east side of Sixth Water
Creek. The outlet portal is located in Diamond Fork Canyon, 2.3 miles upstream of Three
Forks. It is set back horizontally 2,250 feet from the creek, about 385 feet higher than
Diamond Fork Creek. A permanent, 30-inch-diameter, limited-access portal provides
access for maintenance personnel.

Upper Diamond Fork Pipeline

The pipeline is 96-inches in diameter and about 5,485 feet long with a capacity of 660
cfs. The pipeline connects Tanner Ridge Tunnel to the Upper Diamond Fork Flow
Control Structure.

Upper Diamond Fork Flow Control Structure

The Upper Diamond Fork Flow Control Structure consists of a 0.4 acre filled building
pad, a buried pipeline bifurcation, a 45-foot wide by 80 foot underground vault housing
sleeve valves with the roof slab at ground level, a 20-foot by 25-foot concrete-masonry
control building, a vinyl-covered fence surrounding the building pad and a 110-foot long
access road and 20-foot long box culvert bridge across Diamond Fork Creek.

The pipeline bifurcation splits the 660-cfs flow into two 54-inch diameter pipes that
conveys the water to two sleeve valves, dissipating the pressure in the water before it
enters the Diamond Fork Shaft.

Diamond Fork Vortex Shafts

The Diamond Fork Vortex Shafts consists of three vertical shafts, including two vortex
shafts for conveying water down to the aeration chamber and Upper Diamond Fork
Tunnel, and one vent shaft. The 78-inch diameter vortex shafts, dissipates most of the
energy as the water is forced through the shafts in a vortex motion. The 78-inch diameter
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vent shaft connects to the aeration chamber at the bottom of the shafts and provides
maintenance access. Each shaft is 187.5 feet deep. The two vortex shafts have a
combined capacity of 660 cfs.

Aeration Chamber and Connection to Upper Diamond Fork Tunnel

The aeration chamber and connection to the Upper Diamond Fork Tunnel is
approximately 148 feet long from the bottom of the Diamond Fork Vortex Shafts to the
existing Upper Diamond Fork Tunnel. The initial dimensions of the aeration chamber is
16’ x 16’ transitioning to 10.5° x 10.5” connecting the Upper Diamond Fork Tunnel via a
126-inch diameter curved tunnel segment lined with reinforced concrete and steel. The
acration chamber and connection structure has a capacity of 660-cfs.

Upper Diamond Fork Tunnel

Upper Diamond Fork Tunnel conveys water through Red Mountain (which lies between
Diamond Fork Canyon and Red Hollow) connecting the Upper Diamond Fork and
Diamond Fork pipelines. The steel and concrete-lined, 660-cfs tunnel is about 13,114 feet
long, with a finished diameter of 126 inches.

Upper Diamond Fork Tunnel is a gravity tunnel that conveys water from the Upper
Diamond Fork Flow Control Structure to the Monks Hollow Overflow Structure. The
tunnel is constructed primarily in siltstone and conglomerate rock at a slope of 0.003 to
0.005 feet per foot. The tunnel is lined with concrete and with fiber optic cables in
conduit attached to the ceiling throughout its length.

The tunnel outlet portal is located upstream of Monks Hollow and Red Hollow on the
hillside north of Diamond Fork Creek, with an invert elevation of about 5,550 feet Mean
Sea Level (MSL). The outlet portal is constructed at the toe of a southwest-facing
hillside, and the existing slope and ground surface has been restored to approximate
original contour following construction.

Monks Hollow Overflow Structure and Diamond Fork Creek Outlet

Monks Hollow Overflow Structure is a concrete structure approximately 90-by-20-foot
located at the Upper Diamond Fork Tunnel outlet portal. The concrete structure contains
two chambers mostly buried in the portal yard, with only the top of the structure visible at
the portal yard surface. The first 30 feet of the structure includes a roof access hatch for
tunnel inspection and maintenance and a floor culvert with a hand-operated slide gate to
collect water to make up the amount necessary to meet minimum streamflows in
Diamond Fork Creek below the Diamond Fork Creek Outlet. The first chamber receives
flow from the pipeline exiting the tunnel and connects to the 96-inch diameter Diamond
Fork Pipeline Extension, with a capacity of 560 cfs. This chamber has an internal
overflow weir at 5,555 feet MSL matching the existing design head for the Diamond Fork
Pipeline. The overflow weir discharges into the second chamber connected to the 96-
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inch-diameter emergency overflow and bypass pipeline to Diamond Fork Creek Outlet.
The second chamber is connected to the floor culvert and slide gate by a concrete channel
to receive the bypass flows. The emergency overflow and bypass pipeline has a capacity
of 660 cfs, terminating at the Diamond Fork Creek Outlet. Water that would flow over
the weir at 5,555 feet MSL is released only in the event of an emergency overflow or
requirement for bypass of the Diamond Fork Pipeline. The overflow structure and tunnel
portal yard is fenced with a 6-foot-high chain-link fence to prevent public access.

The Overflow Structure is necessary to be sure that maximum head on the Diamond Fork
Pipeline of 5,555 is not exceeded.

Diamond Fork Pipeline Extension

Diamond Fork Pipeline Extension, with a length of 6,364 feet and a capacity of 560 cfs,
connects Monks Hollow Overflow Structure to the upstream end of the existing Diamond
Fork Pipeline. The mortar-lined steel pipeline is installed underground following the
ground surface, with a minimum 3-foot cover over the pipeline. It has air release and air
vacuum valves, and vaults incorporating manway access at various points along its
length, with the same design and surface features as the existing Diamond Fork Pipeline.
The location of these appurtenances were determined as part of the design process. All
vent structures are screened with vegetation, rocks and/or soil mounds and colored using
appropriate earth-tone colors.

Diamond Fork Pipeline

The Diamond Fork Pipeline receives water from the Upper Diamond Fork Tunnel and
Overflow Structure and conveys water outside the Diamond Fork stream channel to the
junction of Diamond Fork Creek with the Spanish Fork River, thereby reducing erosion
and providing considerable enhancement to the fishery in Diamond Fork. The buried
pipeline has a diameter of 96 inches and a capacity of 560 cfs. The pipeline has a length
of 35,643 feet.
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CHAPTER 4 THE ULS SYSTEM

The purpose of the ULS System is to distribute a portion of the water developed by the
other parts of the Bonneville Unit to areas along the Wasatch Front. The ULS System
provides physical means of linking the operation of the other systems to make the overall
management of the Bonneville Unit more efficient in meeting projected water needs. The
system conveys water received from the Diamond Fork System to points of use in
southern Utah County and to the Provo Reservoir Canal in northern Utah County for
eventual M&I use in Salt Lake County.

DISTRICT WATER RIGHTS

The District owns primary and secondary water rights in Utah Lake. Under the ULS
System Proposed Action, the DOI would acquire all of the District’s secondary rights.
These rights would amount to approximately 57,000 acre-feet and would yield at least
34,540 acre-feet. The acquired water rights would be used to convert or exchange water
to Jordanelle Reservoir under approved water rights used in conjunction with the State
Engineer’s Utah Lake Distribution Plan.

CONSERVED WATER (SECTION 207 FUNDING)

Features that could potentially be constructed under Section 207 funding include the
Provo Reservoir Canal Enclosure, Mapleton-Springville Lateral Piping and numerous
other smaller Section 207 projects. The cost for the Mapleton-Springville Lateral
Pipeline is presented as part of the ULS System cost estimate. The Provo Reservoir
Canal Enclosure is not a part of the ULS System but under a cost sharing arrangement the
Federal government could contribute up to 65 percent of the construction of the project
with this cost being reflected in the financial and economic analyses along with the other
remaining Section 207 projects.

STRUCTURAL FEATURES OF THE ULS SYSTEM
Structural features of the ULS System include:

Spanish Fork River Flow Control Structure (completed)

Sixth Water Power Plant and Transmission Lines;

Upper Diamond Fork Power Plant and Underground Transmission Cable;
Spanish Fork Canyon Pipeline;

Spanish Fork-Santaquin Pipeline;

Santaquin-Mona Reservoir Pipeline;

Spanish Fork-Provo Reservoir Canal Pipeline;

Mapleton — Springville Lateral Pipeline; and

North Utah County Section 207 Projects

The primary features of the ULS System are shown on Map 4-1 and Map 4-2.
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CHAPTER 4 THE ULS SYSTEM

Table 4-1 contains a summary of information on the transmission lines.

TABLE 4-1
Summary of Generation Stations and Transmission Lines
Transmission Line Length
Feature Name (miles) Capacity

Sixth Water Power Plant N/A 45 MW
Sixth Water Transmission Line 12.9 (overhead type) 138 kV
Upper Diamond Fork Power Plant N/A SMW
Upper Diamond Fork Underground . L

Transmission Cable 1.6 (existing underground) 25kV

Table 4-2 below is a summary of the pipeline lengths, diameters and capacity for the
various pipelines that would be constructed as part of the ULS System.

TABLE 4-2
Summary of Pipeline Dimensions

Length Diameter Capacity

(miles) (inches) (cfs)
Spanish Fork Canyon Pipeline 7.0 84 365
Spanish Fork-Santaquin Pipeline 17.5 60 to 36 120 to 50
Santaquin-Mona Reservoir Pipeline 1.7 24 20
Mapleton — Springville Lateral Pipeline 5.7 48 125
Spanish Fork-Provo Reservoir Canal Pipeline 19.7 60 to 48 120 to 90

PEAK DESIGN FLOW IN PIPELINES

The ULS System has a transbasin diversion of 101,900 acre-feet which consists of a
delivery of — 30,000 acre-feet of M&I water to southern Utah County; 1,590 acre-feet
previously contracted to southern Utah County; 30,000 acre-feet of M&I water to Salt
Lake County; and 40,310 acre-feet of M&I water to Utah Lake for exchange to
Jordanelle Reservoir. Of the 40,310 acre-feet, about 16,273 acre-feet would be released
down the Spanish Fork River, an average of 16,000 acre-feet would be conveyed through
the Spanish Fork-Provo Reservoir Canal Pipeline and 8,037 acre-feet would be conveyed
through the Mapleton-Springville Lateral Pipeline.

The peak projected operating flows through the ULS System pipeline facilities were
obtained from the Water Supply Appendix (October 2004), and are summarized in Table
4-3.
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TABLE 4-3
Peak Design Flows for Pipelines
N . " Peak Flow
Pipeline Station Limits (cfs)
Spanish Fork Canyon Pipeline Station 100+00 to 468+08 365
Station 13+21 to 354+54 120
Station 354+54 to 393+25 110
. e 1 Station 393+25 to 523+59 105
Spanish Fork-Santaquin Pipeline Station 523459 to 790+80 70
Station 790+80 to 8§75+95 60
Station 875+95 to 938+26 50
Santaquin — Mona Reservoir Pipeline Station 12+28 to 419+10 20
Mapleton — Springville Lateral Pipeline Station 10+00 to 310+41 125
Spanish Fork — Provo Reservoir Canal Station 53+38 to 1011+00 120
Pipeline Station 1011+00 to 1092+41 90

FLOWS THROUGH POWER GENERATION PLANTS

Flows used to size and analyze the power generation plants were compiled from the
At both the Sixth Water and the Upper
Diamond Fork Power Generation Plants, approximately 35% of the average monthly
flows are SVP water with the remaining 65% of the flow being Bonneville Unit water.
Table 4-4 below summarizes the total (SVP and Bonneville Unit) average, minimum and
maximum flows through both power generation plants. (Refer to the Power Appendix
that accompanies the 2004 Supplement to the 1988 Definite Plan Report for the
Bonneville Unit (October 2004) for monthly flows from 1950 through 1999.

Water Supply Appendix (October 2004).

TABLE 4-4

Projected Flows Through ULS Power Plants

(Flows in cfs)

Sixth Water and Upper Diamond Fork Power Plants

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

Average | 100 | 70 71 | 65 | 60 51 98 | 227 | 398 (491 | 483 | 289

Maximum | 222 [ 190 | 182 | 147 | 138 | 135 | 181 [ 460 [ 570 | 649 | 622 | 423

Minimum | 38 | 25 30 | 25| 25 20 | 43 | 102 [ 159 (353 | 275 | 183
Designs and Estimates Appendix 1.B.02.029.B0.133
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SPANISH FORK CANYON PIPELINE

The Spanish Fork Canyon Pipeline would connect to the existing 96-inch welded steel
pipe bypass adjacent to the existing Spanish Fork River Flow Control Structure at the
mouth of Diamond Fork Canyon and follow the U.S. Highway 6 alignment to the mouth
of Spanish Fork Canyon near the intersection with U.S. Highway 89. The Spanish Fork
Canyon Pipeline would cross the Wasatch Fault in Spanish Fork Canyon and would
incorporate seismic design measures to minimize the risk of pipeline rupture.

The Spanish Fork Canyon Pipeline would be constructed in the northeast shoulder of
U.S. Highway 6 and 0.8 miles of U.S. Highway 89. The steel pipeline would descend
about 300 feet in elevation from the Spanish Fork River Flow Control Structure to the
mouth of Spanish Fork Canyon. The pipeline would have about 15 air release valves;
about 6 vacuum relief valves and about 6 drain valves and pipes located along its
alignment. Valves would be located in concrete vaults offset from the pipeline alignment.
The Spanish Fork Canyon Pipeline would connect with three ULS System pipelines near
the Highway 6 and 89 junction:

o Mapleton — Springville Lateral Pipeline;
o Spanish Fork — Santaquin Pipeline; and
o Spanish Fork — Provo Reservoir Canal Pipeline.

The Spanish Fork Canyon Pipeline would generally parallel the north side of U.S.
Highway 6 for approximately 6.2 miles and U.S. Highway 89 for approximately 0.8
miles. However there are several tight spots along the canyon where rock outcrops and
talus slopes pinch the roadway against the river, resulting in little or no space to the north
of the highway to place the pipeline. In these locations it will be necessary to either cut
into the slope, extend the road shoulder, tunnel through the hillside, or place the pipeline
in the road.

The hydraulic profile and plan view of the Spanish Fork Canyon alignment are located in
Attachment A at the end of this appendix. The alignment was selected to incur minimum
environmental impact, as well as for access and ease of construction.

Flows in the pipeline would be controlled by demands in the Mapleton — Springville
Lateral, Spanish Fork-Santaquin-Mona Reservoir, and Spanish Fork-Provo Reservoir
Canal pipelines. The 84-inch diameter pipeline would be designed with a capacity of 365
cfs, which reflects the combined capacity of these pipelines. In addition, the 84-inch
pipeline could carry up to 10,200 acre-feet annually of SVP irrigation water acquired by
the cities in southern Utah County on a space-available basis. Hydraulic profiles for the
pipeline and alignment are contained in Attachment A of this Designs and Estimates
Appendix.
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SPANISH FORK -SANTAQUIN PIPELINE

The Spanish Fork -Santaquin Pipeline would connect to the Spanish Fork Canyon
Pipeline about 0.8 miles northwest of the Highway 6/Highway 89 junction, and traverse
approximately 17.5 miles in southemn Utah County terminating just west of the Union
Pacific Railroad tracks near Summit Creek Reservoir. Wherever possible, the alignment
would be installed adjacent to existing roads and Union Pacific Railroad rights-of-way, as
well as farmed or open areas to minimize environmental impacts and to accommodate
construction access. Four pipeline segments totaling approximately 5.1 miles would be
buried in non-road, farmed or open areas. This includes:

About 0.3 miles from Highway 89 to 2400 east at Sutro,

0.4 miles along the western border of the Spanish Fork Golf Course,
0.7 miles from Salem Canal Road to 700 South in Payson,
Approximately 3.7 miles from I-15 to the end of the pipeline

Other factors influencing the alignment include hydraulic grade line, desired turnout
locations and individual community preferences for minimum turnout pressures. The
hydraulic profile and plan view of the Spanish Fork — Santaquin Pipeline alignment are
located in Attachment A at the end of this appendix.

Based on the ULS surface water hydrology results, this pipeline would be designed to
accommodate a maximum flow of 120 cfs. Hydraulic capacity along the full length of the
pipeline would range from 120-50 cfs. The pipe size would range from 60-inch diameter
at the connection to the Spanish Fork Canyon Pipeline to 36-inch diameter past the
Santaquin turnout. The pipeline would also accommodate on a space-available basis
SVP irrigation water acquired by the cities.

Design of the Spanish Fork — Santaquin Pipeline would include turnouts to eight
SUVMWA member communities in southern Utah County. The size and capacity of
each turnout would vary depending on the off-peak demand for each turnout, which
would be higher than the capacity dedicated to each turnout during peak operation. For
example, suppose peak operating flows occur in the pipeline from 10 p.m. until 6 a.m.
Santaquin, with an installed turnout capacity of 50 cfs and a dedicated capacity of 45 cfs,
could only call 45 cfs during this peak period. However, once the peak demand was
over, Santaquin could call up to their full 50 cfs to refill depleted storage tanks.

Dedicated turnout capacities were determined by combining historical and projected SVP
irrigation water owned by cities and CUP secondary M&I deliveries for each city and
then applying the historical annual distribution pattern for those deliveries to allocate the
water throughout the year. An additional 5-10 cfs was added to each turnout to provide
adequate capacity for peaking. Tables 4-5 and 4-6 summarize the annual distribution
pattern as well as the dedicated and installed turmnout capacity for each of the eight
communities requesting turnouts. Hydraulic profiles for the pipeline and alignment are
contained in Attachment A of this Designs and Estimates Appendix.
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TABLE 4-5

(% of annual volume)

Secondary M&I Deliveries Historical Annual Distribution Pattern

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec
0% | 0% | 0% | 2% | 12% 18% | 22% | 25% | 20% | 0% | 0% | 0%
TABLE 4-6
Hydraulic Capacity and Pipe Size
Spanish Fork-Santaquin Pipeline
. N Dedicated | Installed
Pipe Pipeline
. . Turnout Turnout
Turnout Diameter | Capacity C . C .
(inches) (cfs) apacity apacity
(cfs) (cfs)
Spanish Fork 60 120 15 25
Woodland Hills 54 120 5 10
Salem 54 120 25 25
Elk Ridge 48 110 5 10
Payson 48 105 25 40
West Payson 48 70 10 20
Genola 42 60 5 20
Santaquin 36 50 25 50
Mona Reservoir Turnout 30 20 5 35

SANTAQUIN — MONA RESERVOIR PIPELINE

The Santaquin — Mona Reservoir Pipeline would begin at Station 12+28 and connect to
the Spanish Fork — Santaquin Pipeline immediately after the Union Pacific railroad track
crossing. The alignment traverses approximately 7.7 miles to Mona Reservoir. The 24-
inch diameter pipe would have a capacity of 20 cfs. Pipeline design would include a
pressure reducing valve, weir box and a rip-rap lined outfall to minimize scouring and
erosion at the turnout location. Hydraulic profiles for the pipeline and alignment are
contained in Attachment A of this Designs and Estimates Appendix.

MAPLETON ~ SPRINGVILLE LATERAL PIPELINE

The Mapleton - Springville Lateral Pipeline with a design capacity of 125 cfs would
begin at station 422+00 of the Spanish Fork Canyon Pipeline. The flow would enter a
pressure reducing station where the pressure carried from the Diamond Fork System
would be regulated to produce a beginning hydraulic grade line of 5,155 feet.
Approximately 5.7 miles of the 48-inch diameter pipe would be installed within and thus
replace the Mapleton Lateral Canal. The last mile of the existing lateral would be
reconstructed and retained to convey the Maple Creek flows to Hobble Creek. The
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remaining one mile of 48-inch pipeline would be constructed parallel to the retained
canal to convey water to the existing Hobble Creek siphon for the Springville Irrigation
District and to Hobble Creek for June sucker spawning and rearing flows and to provide
other fish and wildlife benefits.

The alignment described above was selected to continue service to existing turnout
locations, as well as the ability to utilize the Canal right-of way wherever possible to
minimize impacts to the environment and to provide for construction access. The
hydraulic profile and plan view of the Mapleton — Springville Lateral alignment are
located in Attachment A of this document.

Strawberry Valley Project (SVP) water historically carried through the lateral would be
conveyed through the Mapleton - Springville Lateral Pipeline, as well as an annual
average of 11,037 ac-ft of ULS water to Hobble Creek to provide attraction flows for the
endangered June sucker and to be exchanged to Jordanelle Reservoir.

Eleven valved turnouts would be installed along the Mapleton - Springville Lateral
Pipeline to continue service to existing irrigation turnouts. Nine of these will be 7-cfs
turnouts and, two will be 14-cfs turnouts. Water delivered to the Fingerhut property at the
mouth of Spanish Fork Canyon would be by exchange with Spanish Fork City. In
addition, a 90 cfs turnout at Maple Creek, and a stubbed 36 cfs turnout to the Springville
Irrigation District would be installed. Table 4-7 summarizes the design capacity, pipe
sizes and turnout capacity for the Mapleton — Springville Lateral Pipeline.
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TABLE 4-7
Hydraulic Capacity and Pipe Size
Mapleton — Springville Lateral Pipeline
Pipe Pipeline | Dedicated | Installed Turnout
Turnout Diameter | Capacity | Capacity | Capacity | Diameter
(inches) (cfs) (cfs) (cfs) (inches)
Turnout #2A (1) n/a n/a 2 n/a n/a
Turnout #4 48 125 7 7 18
Turnout #5 48 125 7 7 18
Turnout #6 48 125 7 7 18
Turnout #7 48 125 7 7 18
Turnout #9 48 125 7 7 18
Turnout #10 48 125 7 7 18
Turnout #10A 48 125 7 7 18
Turnout #11 48 125 7 7 18
Maple Creek 48 125 90 125 48
Hopla Turnout 48 125 7 7 18
Mendenhall Tumout 48 125 14 14 24
Fulmer Turnout 48 125 14 14 24
Springville Irrigation
District 48 125 36 36 36
(1) Water to be delivered by exchange with Spanish Fork City Secondary Water
System.

SPANISH FORK-PROYO RESERVOIR CANAL PIPELINE

The Spanish Fork — Provo Reservoir Canal Pipeline would be constructed from the
Spanish Fork Canyon Pipeline along U.S. Highway 89 through Mapleton, 400 East in
Springville, then back to Highway 89 en route to Provo, and through residential streets in
Provo, discharging to the Provo River, the Provo Reservoir Canal at 800 North in Orem,
or the Jordan Aqueduct, a distance of 18 miles. The Provo Reservoir Canal would
convey ULS water to Salt Lake County water treatment plants. Past the Provo Reservoir
Canal turnout, the Spanish Fork — Provo Reservoir Canal Pipeline would continue to
parallel the Provo Reservoir Canal for about another 1.5 miles, connecting to the Jordan
Aqueduct near the Utah Valley Water Treatment Plant. This extended pipeline segment
would allow conveyance of ULS water to Salt Lake County water treatment plants
through the Jordan Aqueduct during the winter months (November — March), when the
Provo Reservoir Canal is non-operational.
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CHAPTER 4 THE ULS SYSTEM

The pipeline alignment was selected to minimize impacts to the environment as well as
traffic as it traverses through Mapleton, Springville and Provo, and generally follows
existing roadways through those towns. Six pipeline segments would be buried in non-
road, open or farmed areas as follows:

e 0.5 mile across State Hospital land near Seven Peaks Center in Provo;

e 0.5 mile across a semi-wooded area in Provo that is planned to be cleared for the
extension of Seven Peaks Boulevard;

e 0.3 mile across Rock Canyon Park in Provo;

e 0.9 mile from 4525 North at Canyon Road across a field and hillside to U.S. Highway
189 in Provo;

o 0.3 mile from Heritage Road in Provo to State Route 52 (800 North) in Orem; and

o 1.5 miles along the Provo Reservoir Canal to the Jordan Aqueduct in Orem,

The hydraulic profile and plan view of the Spanish Fork — Provo Reservoir Canal
Pipeline alignment are presented in Attachment A of this Designs and Estimates
Appendix.

The Spanish Fork — Provo Reservoir Canal Pipeline would be designed with a capacity of
90 to 120 cfs. The pipe size would range from a 60-inch diameter pipe at the connection
to the Spanish Fork Canyon Pipeline to a 48-inch diameter pipe at the Jordan Aqueduct.

The pipeline would be designed with three turnouts. The first turnout out would be for
discharging water to the lower Provo River to assist in the maintenance of instream
flows, and would be located at the crossing site near Heritage Park. An isolation valve
and a pressure-reducing valve would be installed in a concrete vault that would discharge
water to the river over a weir. A maximum turnout capacity of 75 cfs would be installed
at this location. The second turnout would be approximately one half mile past the Provo
River turnout at the Provo Reservoir Canal. Dissipation valves to relieve excess pressure
would be required at the discharge point into the Provo Reservoir Canal. Pressure
reducing valves would be installed in a concrete vault to dissipate the excess energy. Up
to 120 cfs would flow into a weir structure and discharge into the Provo Reservoir Canal.
The pipeline would continue past the Provo Reservoir Canal approximately another 1.5
miles to another overflow weir structure at the Jordan Aqueduct, near the Utah Valley
Water Treatment Plant. The turnout would be designed with a capacity of 90 cfs. Table
4-8 summarizes hydraulic capacity, pipe sizes and turnout capacity for the Spanish Fork -
Provo Reservoir Canal Pipeline.
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Definite Plan Report 4-11 Bonneville Unit




CHAPTER 4 THE ULS SYSTEM
TABLE 4-8
Hydraulic Capacity and Pipe Size
Spanish Fork-Provo Reservoir Canal Pipeline
Pipe Pipeline Installed Turnout
Turnout Diameter Capacity Turnout Diameter (In)
(In) (cfs) Capacity (cfs)
None 60 120 N/A N/A
Provo River 54 120 75 48
Provo Reservoir Canal 54 120 120 54
Jordan Aqueduct 48 90 90 48

HYDROELECTRIC POWER PLANTS

Two hydroelectric power plants .will be located in Diamond Fork Canyon. The site
selections for the Sixth Water and Upper Diamond Fork Hydroelectric Power Plants were
dictated by the location of the following flow control structures:

« Sixth Water Flow Control Structure
+ Upper Diamond Fork Flow Control Structure

Flow releases through the Diamond Fork System and the ULS System aqueducts and
pipelines would be dictated by CUP and SVP water needs and would be used for electric
energy generation generate project power at the hydroelectric power plants. Furthermore,
the supply of water to meet downstream demands would be maintained at all times even
when the hydroelectric power plants would be out of service due to scheduled and
unscheduled outages.

The hydroelectric power plants would be located adjacent to the flow control structures.
In addition, the turbine(s) at each hydroelectric power plant would be linked to the
associated flow control valve(s) of the pressure breakers in order to provide an
uninterrupted flow in the water conveyance system (pipeline or aqueduct), should the
plants be out of service,

See the Power Appendix for a more in-depth discussion on the hydropower plants.
Sixth Water Hydroelectric Power Plant

The hydroelectric power plant would be adjacent to the existing Sixth Water Flow
Control Structure and the centerline of the unit(s) would be at an elevation of
approximately 6,330 ft. Under normal operations, the Sixth Water Aqueduct draws water
from the Strawberry Reservoir and discharges it into the Tanner Ridge Tunnel, but
discharging to Sixth Water Creek is possible. The Sixth Water Aqueduct is
approximately 33,800 ft long and includes the Syar tunnel, and the Sixth Water pipeline,
shaft, and tunnel. The water level in the Strawberry Reservoir varies between elevations
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CHAPTER 4 THE ULS SYSTEM

7,604 ft and 7,560 ft, which are the normal maximum and minimum reservoir operating
water levels, respectively. Therefore, the gross head in the hydroelectric power plant
would vary between 1,289 ft and 1,245 ft.

Upper Diamond Fork Hydroelectric Power Plant

The Upper Diamond Fork hydroelectric power plant would be located in the upper reach
of the Diamond Fork Canyon in the mountains of Central Utah. The plant would be
located adjacent to the Upper Diamond Fork Flow Control Structure and the centerline of
the unit(s) would be at an elevation of approximately 5,765 ft.

Substations and Transmission Lines

Sixth Water. The Sixth Water hydroelectric power plant would be comprised of a
powerhouse in the vicinity of the existing Sixth Water Flow Control Structure, an
associated 25/138 KV substation and a 15.5 mile long, 138 kV transmission line
connecting the plant with the electrical grid at the existing UP&L 138 KV transmission
line that runs along Highway 6. The powerhouse would contain a single, vertical shaft,
generating unit. Power to operate the flow control valves is currently supplied by a 1.5
mile long, 7.2 kV line running from a trailer mounted 46/7.2 kV step-down transformer
located approximately 1/4 mile south of the outlet of the Syar Tunnel. However, the
plant output is expected to largely exceed the line capacity. A 45 MW installed capacity
was selected for the Sixth Water hydroelectric power plant. Transmission voltage of
138 kV would be required to maintain the voltage drop and transmission losses within
acceptable limits. In addition, a new 138 kV switchyard would likely be required by
UP&L to provide operational flexibility to their transmission system.

Upper Diamond Fork. The Upper Diamond Fork power plant would be comprised of a
surface powerhouse in the vicinity of the Upper Diamond Fork Flow Control Structure.
It would connect to the electrical grid via the substation associated with the Sixth Water
power plant. The power plant would have a rated installed capacity of 5 MW at the
generator terminals. A 1.5-mile long, 25 kV transmission line currently exists between
the Sixth Water and Upper Diamond Fork Flow Control Structure. The line consists of a
4/0 cable installed in the concrete lining of the Tanner Ridge Tunnel (1.05 miles) and in a
trench (0.45 miles), and would connect the generator with the step up transformer in the
Sixth Water substation. The operating voltage would be 13.8 kV, which would preclude
the need for a transformer at Upper Diamond Fork hydroelectric power plant.

Table 4-9 summarizes the interconnection point to the grid and transmission line length
and voltage selected for the various hydroelectric power plants.
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TABLE 4-9
Summary of Power Generation Plants and Transmission Lines
Interconnection to Transmission Line Length
Grid (miles)
Point of Transmission .

Power Plants Intersection Owner Voltage (kV) Overhead | Buried | Total
Sixth Water Eﬁ:sm‘ss“’“ UP&L 138 15.5 ; 15.5
Upper Diamond | g ooiion® | - 25 ; 152 | 15
Fork

(DThe Upper Diamond Fork hydroelectric power plant would interconnect to the substation of the Sixth
Water hydroelectric power plant.

@The line from Upper Diamond Fork hydroelectric power plant to Sixth Water substation is an existing
line and consists of a 4/0 cable installed in the concrete lining of the Tanner Tunnel (1.05 miles) and in a
trench (0.45 miles).

GENERAL ENGINEERING CONSIDERATIONS
Pipelines — Hydraulic Analyses

Hydraulic analyses were performed using WaterCAD Modeling Software version 1.0.
The WaterCad Software uses the Hazen-Williams equation, which is most frequently
used in the design and analysis of water distribution systems. The Hazen Williams
equation calculates hydraulic headloss using the following formula:

_ 4.73LQ"*

h/ - C185 D487

= Headloss due to friction in the pipe

= Flow rate (cfs)

= Length of pipe (ft)

= Hazen-Williams roughness coefficient*
= Internal pipe diameter (ft)

Tatos

*The value of the Hazen-Williams roughness coefficient C, is based upon the type
and condition of pipe material. A common approximate value of C = 140 is often
chosen for initial calculations for new water pipes. An approximate C value of
100 is more appropriate for water pipes that have been in service for several years.

Hydraulic parameters established for the pipeline design included maximum and
minimum velocity and pressure. In addition, the Hazen-Williams equation includes a
roughness factor, C, which is constant over a wide range of (turbulent) flows. For all of
the models in this study a C value of 130, which is appropriate for cement mortar lined
steel pipe, while providing some conservancy, was used. Velocity in all pipes was
targeted at approximately 8-10 fps. Maximum velocity of 12 fps was established to
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minimize adverse effects to and erosion of the cement mortar lining that can be expected
to occur at higher velocities.

Maximum working pressure was targeted at 300 psi, with an absolute upper range of 450
psi. Power generation plant would reduce excessive pressure developed as a result of the
steep descent through Diamond Fork Canyon.

The beginning hydraulic gradeline for the Spanish Fork Canyon Pipeline is controlled by
the existing Monks Hollow Flow Control Structure at the head of the Diamond Fork
Pipeline. Based on the hydraulic analysis performed for the Spanish Fork — Nephi
Irrigation System (see the D&E Appendix for the SFN), the hydraulic gradeline at this
point would be “set to an elevation of no more than 5,545 feet”. This elevation represents
the weir overflow elevation of 5,555 feet minus ten feet to account for minor losses.
Given this starting elevation, the minimum beginning hydraulic gradeline for the Spanish
Fork Canyon Pipeline would be 5,442 feet, and a static hydraulic gradeline of 5,555 feet.

The minimum hydraulic gradeline and turnout pressure for all other pipelines were based
on peak-projected flows for each pipeline obtained from the Water Supply Appendix
(October 2004). Maximum turnout pressures reflect the static pressure head in the
system. Table 4-10 summarizes the results of the hydraulic analysis for the ULS System
facilities and pipelines.

Designs and Estimates Appendix 1.B.02.029.B0.133
Definite Plan Report 4.15 Bonneville Unit




CHAPTER 4

THE ULS SYSTEM

TABLE 4-10

Summary of Hydraulic Analysis ULS System

Pipe

Length Dia.

()

Station Turnout

i Beging of

100+00 Pipeline

84

Min.

Capacity | Hydraulic
Grade Line
(L)~

5,442

Min.
Turnout
Pressure

Static
Pressure

218

Springville-
Mapleton Lateral
Pipeline

422+00 | 32,200 84

5,364

. 305

Flow Control
Structure

. Spa

468+08

4,608 84

5,359

305

_Mony
Beginning of

12+28 Pipeline

5,129

13+21 Egﬁ“g of

80+00 | 6,679| 60 | Spanish Fork 120 5348 | 383 297
312422 | 23222| 54 | Woodland Hills 120 5286 | 372 260
354+54 | 4232 54 | Salem 120 5274 | 372 255
393+25 | 3,871| 48 | ElkRidge 110 5250 | 370 246
523+59 | 13,034 | 48 | Payson 110 5210 | 344 199
790+80 26,721 48 West Payson 105 5,163 331 166
875+95 8,515 42 Genola 70 5,142 288 113
932+75 | 5680 | 36 | EastSantaquin 60 5,131 262 83
934+70 195| 36 | West Santaquin 50 5,131 268 89
938+26 156 | 36 | Mona Reservoir 50 5129 | 268 88

268 N/A

419+10 Mona Reservoir

Beginning of

5,364/5155

10+07 48 Pipeline PRV 125 317/139 N/A
72+87 6,287 48 Turnout #5 125 5,123 139 125
87+70 1,483 48 Turnout #6 125 5,115 141 127
115+83 2,813 48 Turnout #7 125 5,101 147 124
163+32 4,749 48 Turnout #9 125 5,077 147 113
179+22 1,590 48 Turnout #10 125 5,068 149 112
180+84 162 48 Turnout #10 125 5,068 149 112
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TABLE 4-10 (continued)
Summary of Hydraulic Analysis ULS System
Pipe Min. " Static Min.
. Length P Capacity | Hydraulic Turnout
Station Dia. Turnout . Pressure
(ft) (in) (cfs) Grade Line (psi) Pressure
(ft) P (psi)
199415 1,831 48 Turnout #10A 125 5,058 14 105
214+79 1,564 48 Tumout #11 125 5,050 149 104
259+80 4,501 48 Turnout (Hopla) 125 5,027 152 96
Canal Canal | Hobble Creek 125 N/A N/A N/A
284+16 | 2436 | 48 |Mendenall 125 5,015 156 95
Tumout
299+90 1,574 48 FulmerTurnout 125 5,007 156 92
305420 530 | 4g | Hobble Creek 125 5,004 156 89
Turnout
310+41 | 521 48 g"bb]c Creek 125 5,001 N/A N/A
R— - otucture | -
| Spanish Fork-Provo Reservoir Canal Pipeline Operation with Provo i L
53+38 go |Beginning of 120 5,359 342 257
Pipeline
320+00 26,662 60 None 120 5,316 422 319
850+00 53,000 54 None 120 5,174 190 26
Provo River &
987+90 13,190 48 Provo Reservoir 120 5,108/4861 331/31 31
Canal '
1011400 | 2310| 4 |ProvoReservoir 120 4,853 5 4
Cana] (
53438 go | Beginning of 90 5428 342 287
Pipeline
320+00 26,662 60 None 90 5,403 422 356
850+00 53,000 54 None 90 5,319 190 88
Provo River and
987+90 13,190 48 Provo Reservoir 90 5,281/5,200 331/173 173
Canal
1092+41 | 10,451 48 Jordan Aqueduct 90 5,184 7 5

As part of the Hydraulic analyses, the power plants were modeled as pressure reducing
valves, and analyses were performed to determine the effects of the two power plants on
the system as a whole. Table 4-11 summarizes the results of the hydraulic analysis.
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TABLE 4-11
Summary of Hydroelectric Power Plants Hydraulic Analysis
Location / Name Size | Hydraulic Grade Line (ft) Pressure (psi)
(MW) | Upstream | Downstream | Upstream | Downstream
Sixth Water 45 7,518 6,313 539 0
Upper Diamond Fork 5 6,313 5,755 241 0

In addition, detailed hydraulic analyses were performed on the power generation plants
separately. Information on the design and analysis of the hydroelectric power plants is
located in the Power Appendix to the 2004 Supplement to the 1988 Definite Plan Report.

POWER GENERATION CAPABILITIES

The energy generation estimated for the power plants is the net energy at the assumed
metering point (assumed point of interconnection to the grid) and consists of the gross
energy at the high voltage side of the transformer minus the following losses:

» Parasitic load (internal consumption);
» Scheduled maintenance and unscheduled outages; and
» Transmission losses.

GROSS ENERGY

An Excel spreadsheet energy simulation model was developed to estimate the power and
energy capabilities of the proposed power plants. The model uses the monthly average
water releases from the Strawberry Reservoir estimated for the period from 1950 to 1999
and assumes that the flows are constant and uniform throughout each day of the month.

For each month of the period of analysis (1950 to 1999), the model determines the
following parameters as a function of both the flow release for that month and the plant
rated flow:

Hydraulic headlosses;

Net head;

Turbine efficiency;

Overall plant efficiency (turbine, generator, and transformer); and
Monthly power and energy at the high voltage side of the transformers.

Input data to the model consisted of estimated monthly average water releases, plant
characteristics, and operating criteria. Hydraulic headlosses were estimated for each
power plant using the following formula (Darcy-Weisbach):
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LV ?
2Dg

h ; = f
where:

- hydraulic friction headloss (in pipeline, tunnel, etc);
= Darcy-Weisbach friction factor (see formula below);
= water velocity (in pipeline, tunnel, etc.);

= Internal diameter (pipeline, tunnel, etc.); and

= acceleration of gravity (assumed at 31.174 ft/sec?).

R g S

The Darcy-Weisbach friction factor (f) was calculated uSing the following formula:

1.325
f = 2

£
D 5.74
In +
3.7 (Re )’

where:

f = Darcy-Weisbach friction factor;

¢ = wall roughness (pipeline, tunnel, etc.);

D = internal diameter (pipeline, tunnel, etc.); and
Re: = Reynolds number (see formula below).

Re :=Kl—)——
v

where:

Re = Reynolds number;

V = water velocity (pipeline, tunnel, etc.);

D =internal diameter (pipeline, tunnel, etc.); and
v = water viscosity (at 50° F — 1.41 x 10~ fi*/sec)

The following criteria, parameters, and assumptions were used in estimating friction
headlosses:

o Wall roughness (¢) for use in the Darcy-Weisbach formula:

o Sixth Water concrete lined tunnel - 0.0787”

» Sixth Water steel liner and pipeline - 0.0039”

o Upper Diamond Fork concrete lined tunnel & shaft - 0.0787”

e Upper Diamond Fork steel pipeline - 0.0039” .
Designs and Estimates Appendix 1.B.02.029.B0.133
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» Internal Diameter
o Sixth Water Aqueduct - as constructed
. Upper Diamond Fork Aqueduct - as constructed

o Length of water conveyance
o Sixth Water (includes Syar tunnel) -33,821 ft
¢ Upper Diamond Fork - 11,183 ft

Other miscellaneous form losses resulting from water intakes, bends, transitions,
bifurcations, valves, etc., were also estimated and included in the analyses.

Hydraulic headlosses were estimated for both power plants for the range of flows
indicated in Table 4-12. A best-fit polynomial equation relating headloss with flow was
derived and input into the model. The Power Appendix includes the characteristics of the
water conveyance system considered for each power plant, the friction and form losses
for the range of flows indicated above, and the best-fit polynomial equation relating
headloss with flow.

TABLE 4-12
Turbinable Flows
Power Plant Flow Range
(cfs)
Sixth Water 0 to 600
Upper Diamond Fork 0to 130

Equipment efficiency curves were defined for the turbines and generators. A turbine
efficiency curve was defined for each installed capacity considered for the power plants.
Turbine efficiency curves provide the relationship between flow and turbine efficiency
and were defined using the computer program TURBNPRO, which is commercial
software for sizing hydraulic turbines. Each point in the turbine efficiency curve was
derived using the CrossPlot function of TURBNPRO by inputing the net head
corresponding to the flow within the operating range of the turbine and reading the
efficiency corresponding to the turbinable flow. The maximum flow through the turbine
was limited to the plant rated flow. The Power Appendix includes the turbine efficiency
curves for the selected optimum installed capacities for each power plant. The generator
efficiency curves defined for the power plants provide the relationship between turbine
output and generator efficiency and are presented in the Power Appendix.

PARASITIC LOAD

Generator excitation and other power plant service consumption losses such as pumping
for cooling of bearings, heating, cooling, ventilation, lighting, etc. are drawn from the
energy generated by the plant and are generally known as parasitic load. Table 4-13
summarizes the criteria used in estimating the parasitic load for the various plants:
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TABLE 4-13
Parasitic Load

Parasitic Load Minimum Parasitic Load (kW)
3 (1)
Installed Capacity | (% Inst?lled Plant in Operation Plant Out of Service
Capacity)
Up to 20 MW 0.7 30 10
Above 20 MW 0.5 90 20

The energy required for auxiliary systems and lighting when the plants are out of service
will be purchased from the electric grid.

NET ENERGY GENERATED

The net energy generated (gross energy minus transmission losses) is shown in Table 4-
14,

TABLE 4-14
Net Energy Generated
(Kilowatt-hours)
Sixth Water Upper Diamond Fork
(45 MW Plant) (5 MW Plant)

October See footnote' 887,668
November 6,764,660 2,897,593
December 3,740,125 1,841,050
January 5,630,533 2,272,205
February 5,865,647 2,289,426
March 4,940,069 2,169,365
April 4,972,873 2,143,837
May 8,807,533 2,882,354
June 14,800,265 3,375,009
July 23,678,890 3,435,885
August 27,897,696 3,396,971
September 27,186,007 3,282,314
TOTAL 134,269,417 30,873,677

! The Powerplant would not be operated for generation of electricity when flows through the Powerplant
reach a value that is less than 10% of the rated flow for the Powerplant. This condition is described as the
parasitic load and is discussed more thoroughly in Attachment A of the Power Appendix.
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CHAPTER 5 BONNEVILLE UNIT OPERATION AND
MAINTENANCE RESPONSIBILITIES

Pursuant to its repayment contract with the United States, the District will be responsible
for the operation and maintenance of the Bonneville Unit. Oversight would continue to
be provided by the Department of Interior (DOI).

Recreation, fish and wildlife facilities constructed, developed or included as part of the
Bonneville Unit would be administered by the District, federal and State agencies in
accordance with contracts and memoranda of understanding with the Mitigation
Commission or DOL

PROJECT HEADQUARTERS

Bonneville Unit facilities will be operated primarily from the District headquarters in
Orem, Utah. The administrative staff will be located there, along with the Operation and
Maintenance (O&M) Coordinator, and operators of the District’s Supervisory Control
and Data Acquisition System (SCADA system).

Facilities will be operated and maintained from three O&M centers, located in Orem,
Duchesne, and Heber. Bonneville Unit features and their corresponding O&M centers are
listed in Table 5-1.

Each O&M center will be staffed and equipped to carry out the majority of operations
and maintenance functions for its assigned facilities, although overall coordination will
come from Orem, and some personnel and pieces of heavy equipment will be shared
between O&M centers.

STAFF ORGANIZATION

The District was organized under the laws of the State of Utah in 1964. An 18-member
Board of Trustees’ sets policy for the Districts’ OM&R cost recovery. The board is
comprised of representatives from the counties served by the CUP. The Governor of the
State of Utah, following nomination by their respective county commissioners, appoints
the board members. A general manager is appointed by the Board of Trustees to manage
the daily operations of the District.

The operation of the Bonneville Unit facilities will be performed by the District, under
the direction of the O&M Manager. The O&M staff is comprised of approximately 25
members that will increase to about 30 staff members with the ULS System,

Examples of disciplines required to administer the daily O&M functions of the District
are:

¢  O&M Manager ¢ Dam Operators ¢ Maintenance Workers
¢ O&M Superintendent ¢ Powerplant Operators e Laborers
e Secretaries » Electricians ¢ Data Collectors/Monitors
o Reclamation Reform Act o Heavy Equipment
(RRA) Clerk Operators
Designs and Estimates Appendix 5-1 1.B.02.029.B0.133
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BONNEVILLE UNIT OPERATION AND

MAINTENANCE RiSPONSIBILITIES |

Bonneville Unit Facilities and Corresponding O&M Center Locations

TABLE 5-1

0O&M Center

Facility

Duchesne, Utah

Upper Stillwater Dam and Reservoir

Strawberry Aqueduct and Collection System

Currant Creek Dam and Reservoir

Soldier Creek Dam and enlarged Strawberry Reservoir
Starvation Collection System

PSR

Orem, Utah

Diamond Fork System

~19. Sixth Water Power Plant

Mumc:pal and Industrial System
1. Jordanelle Dam and Reservoir

2. Jordan and Alpine Aqueducts
3. Olmsted Flowline
4. Upper Provo River Reservoirs

5. Syar Tunnel and Inlet Portal

6. Sixth Water Aqueduct

7. Sixth Water Connection to Tanner Ridge Tunnel
8. Tanner Ridge Tunnel

9. Upper Diamond Fork Pipeline

10. Upper Diamond Fork Flow Control Structure
11. Diamond Fork Vortex shafts

12. Aeration Chamber and Connection to Upper Diamond Fork Tunnel
13. Upper Diamond Fork Tunnel

14, Monks Hollow Overflow Structure

15. Diamond Fork Creek Outlet

16. Diamond Fork Pipeline Extension

17. Diamond Fork Pipeline

Utah Lake Drainage Basin Water Delivery System
18. Spanish Fork River Flow Control Structure

20. Upper Diamond Fork Power Plant

21. Spanish Fork Canyon Pipeline

22, Spanish Fork — Santaquin Pipeline

23. Spanish Fork — Provo Reservoir Canal Pipeline
24. Mapleton-Springville Lateral Pipeline

25. Santaquin — Mona Reservoir Pipeline

26. North Utah County Section 207 Projects

Heber

Wasatch County Water Efficiency Project and Daniels Replacement
Pipeline

27. Lateral Piping

28. Pipeline to Daniel Irrigation Company

29. Wasatch Canal Rehabilitation

30. Timpanogos Canal Rehabilitation

31. Restoration of Strawberry Flows in Upper Strawberry Tributaries
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MAINTENANCE RESPONSIBILITIES

DUTIES OF O&M STAFF

Following is an example of the tasks that would be completed by the O&M staff. In
some cases, one staff member may work on two or more tasks.

« Coordination of operations between the District and other agencies;

» Record-keeping, correspondence, and office management. In dispatcher role, takes
daily orders for water from water users;

« Record-keeping and reporting requirements of the Reclamation Reform Act;

« O&M at dams including daily inspections, changes in gate settings, monitoring of
water levels, inflows and discharges;

o O&M at power plants;

« Maintenance and repair of electrical, control, and alarm systems at dams, pumping
plants, automatic valves and gates, and other project features;

+ Operate heavy equipment and drive trucks. Assist with maintenance and repair of
heavy equipment;

» Routine field work such as welding, surveying, carpentry, and other specialized tasks;

+ General laborers to assist maintenance workers and operators as needed - to be hired
on a temporary or seasonal basis; and

« Data collection and monitoring such as groundwater levels, irrigation return flows,
instream flows, water quality, and other information as required to verify proper
system operation and fulfillment of operating agreements.

PROJECT FACILITIES AUTOMATION AND MONITORING

To improve system efficiency, much of the Bonneville Unit of the CUP will be
automated through a Supervisory Control and Data Acquisition System (SCADA). The
SCADA system would consist of remote telemetry units (RTUs) linked to the operations
centers at Duchesne, Heber, and Orem. The three O&M centers are equipped with the
capability to monitor the operation of many Bonneville Unit features. Pumping plants,
gates, turnouts, and other features will all be operable from the respective O&M centers
and by local automation equipment installed at individual dams, pumping plants, and
valves. In addition, the Diamond Fork System and the ULS System will be automated.

SCHEDULED MAINTENANCE

Maintenance scheduling and implementation will be a critical element in the operation of
the Bonneville Unit since much of the project will require year-round operation with
short periods available for shutdown for repairs. Prevention maintenance on pumping
plants and transmission facilities will need to be scheduled so that it will not interfere
with project delivery requirements. An annual review of O&M will be conducted to be
sure that critical maintenance is not neglected. The District has established three reserve
accounts (discussed in Chapter 6) to which funds are being accumulated to provide for
the major replacements associated with pumping plants, automation systems, and other
project features with a short economic life.

Designs and Estimates Appendix 5-3 1.B.02.029.B0.133
Definite Plan Report Bonneville Unit



BONNEVILLE UNIT OPERATION AND
MAINTENANCE RESPONSIBILITIES

CHAPTER 5

Frequency of maintenance may be —

Annually; or

. Dally; .
Some other interval as required

« Every two weeks; .
« Twice annually;

Some typical schedule maintenance activities are listed in Table 5-2.

TABLE 5-2
Typical O&M Activities

Dams and Reservoirs

Diversion Dams

1. General inspection 1. General inspection
2. Weed control 2. Weed control
3. Rodent control 3. Rodent control
4, Repair of erosion damage 4. Repair of erosion damage
5. Inspection and repair of fencing 5. Inspection and repair of fencing
6. Embankment and access road grading 6. Embankment and access road
7. Inspection and repair of riprap grading
8. Metal surface repainting 7. Inspection and repair of riprap
9. Piezometer monitoring 8. Metal surface repainting
10. Drain monitoring 9. Inspection and repair of turnout
structures
10. Sediment removal

Pumping Plants

Pipelines

e

o

General inspection

2. Inspect, clean, and calibrate control 2. Exercise isolation valves
equipment 3. Inspect and clean air and vacuum
3. Lubricate bearings valves _
4. Inspect all incoming lines, insulators, 4, Inspect tank interiors and exteriors
and transformers for defects or damage | 5. Monitor cathodic protection
5. Vacuum and wipe clean interiors of 6. Weed control
motor control and other electrical panels | 7. Repair of erosion damage to right-
6. Inspect, clean, and calibrate flow of-way
measuring 8. Inspect and repair pipe lining

Inspect and clean air and vacuum valve
assemblies and surge protection
facilities

Repaint metal surfaces

Clear sediment and debris from sumps
and forebays

10. Winterize pumps

9. Monitor pipeline crossing

ik

Inspect turnouts and flowmeters

construction
10. Monitor right-of-way encroachment
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CHAPTER 5 BONNEVILLE UNIT OPERATION AND
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TABLE 5-2 (continued)
Typical O&M Activities
Turnouts Power Plants
1. General inspection 1. General inspection of all buildings
2. Weed control and structures
3. Rodent control 2. Monitor status of all mechanical
4. Repair of erosion damage and electrical systems for changes,
5. Inspection and repair of fencing noise or vibration.
6. Inspection and repair of inlet, outlet, and | 3. Seasonal housekeeping in and
spillway structures around structures
7. Embankment and access road grading 4. Routine cleaning and lubrication of
8. Inspection and repair of rip-rap all mechanical equipment per
9. Silt removal manufacturer recommendation
10. Metal surface repainting 5. Cleaning and inspecting electrical
controls, equipment and wiring
6. Routine testing of valves normally
open or normally closed for proper
functioning
7. Routine testing of mechanical
equipment, for proper functioning
especially during long periods of
non-use
8. Grounds keeping
9. Interior and exterior surface
repainting
10. Monitor head and tail water levels
for change
RECREATION FACILITIES

General Description

Recreational developments at the Bonneville Unit facilities accommodate the increasing
recreational demands resulting from the rapidly growing population of the area and the
increasing popularity of outdoor recreation. Recreational facilities include boat
launching ramps, vehicle and trailer parking areas, campgrounds, picnic areas, rest
rooms, and potable water supplies. Septic waste at the recreation sites is disposed of in
State-approved septic systems. Power lines have been installed and access roads
constructed to serve the recreation areas.

Most of the proposed recreational facilities are located in or near the Wasatch Front,
where the demand for outdoor recreational opportunities is greatest. Strawberry
Reservoir, Jordanelle Reservoir, and recreational facilities in Diamond Fork have the
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greatest potential for satisfying recreational needs. Upper Stillwater and Currant Creek
Reservoirs would satisfy recreational needs in the Uinta Basin area and for Wasatch
Front individuals wanting a high mountain recreational experience. Dispersed
recreational opportunities are provided at the 15 upper Provo River reservoirs, Twelve of
the lakes have been stabilized and three have been rebuilt with campgrounds installed at
the three rebuilt dams. Operational changes at Utah Lake would result in a net increase
in recreational opportunity and use; however, no new recreation facilities are planned for
this area.

Fishing is expected to constitute one of the most important uses of the reservoirs, along
with sightseeing, camping, water skiing, boating, and picnicking. In addition, significant
fisheries exist in the streams below the reservoirs.

Administering Agencies

Recreation, fish and wildlife facilities developed or acquired, as part of the Bonneville
Unit would be administered by federal and State agencies in accordance with contracts
and memoranda of understanding with U.S. Bureau of Reclamation. The Ashley
National Forest administers Upper Stillwater recreational facilities. The Uinta National
Forest administers Currant Creek Reservoir, Strawberry Reservoir, and Diamond Fork
recreational facilities. The Wasatch-Cache National Forest administers recreational
facilities at the 12 stabilized upper Provo River reservoirs.

The Utah Division of Parks and Recreation administer Jordanelle Reservoir and
associated access on the Provo River. The Utah Division of Wildlife Resources and the
Forest Service administer wildlife lands, reservoir fisheries, and stream fisheries.
Recreation at Utah Lake will continue to be managed by the Utah Division of Parks and
Recreation.

Upper Stillwater Reservoir Recreation

Recreational facilities have a limited land base at Upper Stillwater Reservoir and, as a
result, most of the recreational facilities are located along the river below the dam. These
facilities have vault toilets, potable water, paved roads, and parking.

Starvation Reservoir Recreation

Starvation Reservoir recreation has been managed by the Utah Division of Parks and
Recreation since 1970. The reservoir became a popular brown trout fishery during its
first few years. During the past few years, however, it has been more difficult to catch
these trout. Walleye were added to the reservoir to appeal to a broader range of
fishermen interests. The slowdown of the fishing has focused attention on other water-
oriented activities. Swimming and sunbathing along the large beach area at the State
park has become more popular, and water skiing is replacing much of the fishing.
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Currant Creek Reservoir Recreation

The Currant Creek recreational arca was completed in the fall of 1983 to accommodate
the increased recreational opportunity resulting from the new reservoir. The recreation
area is located adjacent to Currant Creek Reservoir on the west side. The recreation area
has paved roads and parking areas as well as flush toilets and potable water.

Strawberry Reservoir Recreation

The Strawberry Reservoir recreation plan provided for development of two major camps
at Soldier Creek and Strawberry Bay, several fisherman access points around the
reservoir, and a visitor center/administrative area. The major developments and the
visitor center/administrative area are equipped with flush toilets, paved roads and
parking, fish cleaning facilities, RV sewage dump stations, and potable water. The
remaining facilities have paved roads and parking, as well as vault rest rooms.

Jordanelle Reservoir Recreation

Facilities at Jordanelle Reservoir provide for increased recreational opportunity from the
new reservoir. Recreational facilities include Hailstone Campground on the western side
of the reservoir and at the Rock Cliff Campground on the east arm of the reservoir. Both

. recreation areas have camping and picnic units, fish cleaning stations, rest rooms, and
potable water. In addition to these facilities, Hailstone has boat launching ramps and
vehicle and trailer parking.

Stabilized Upper Provo River Reservoirs Recreation
Facilities at the stabilized upper Provo River reservoirs will provide for increased
recreation opportunity and enhanced recreation resulting from the stabilization.

Recreation facilities include campgrounds at Washington, Trial and Lost Lakes and a
trailhead at Crystal Lake.
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CHAPTER 6 BONNEVILLE UNIT OPERATION,
MAINTENANCE AND REPLACEMENT COSTS

This chapter presents the annual reimbursable and non-reimbursable operation,
maintenance, and replacement (OM&R) costs for the entire Bonneville Unit. The
OM&R costs apply to water supply, recreation, electrical generating plants, power for
project pumping, loss of power at existing generating plants, mitigation features, flood
control, and fish and wildlife facilities.

The presentation of OM&R costs is structured in a manner that is representative of how
the District routinely cares for the facilities of the Bonneville Unit and the recovery of
yearly expenses in the exercise of these duties.

The display of information is complicated by the fact that Bonneville Unit features were
completed under both the U.S. Bureau of Reclamation and CUCPA. In addition some
costs are reimbursable from irrigation and municipal and industrial (M&I) water users
while others or not reimbursable. Expenditures are divided into sub-categories, which
stem from Sections 5 and 8 of the Colorado River Storage Project (CRSPA) Act of 1956
(P.L. 485) under which construction of the Central Utah Project was authorized. Section
5 costs are multi-purpose costs. Section 8 costs are for specific recreation and fish and
wildlife facilities, and can be for either enhancement or mitigation. Section 5 and Section
8 are discussed more appropriately in the Financial and Economic Appendix.

OM&R FOR IRRIGATION AND M&I

The primary focus of this the sub-section is on the costs that are reimbursable from
irrigation and M&I water users. As described in the following subsections the OM&R
costs for irrigation and M&I uses includes:

=  OM&R for water supply facilities
* OM&R Reserve Funds

In estimating annual OM&R costs, the availability of data on OM&R from previous
reports was relied upon to the greatest extent possible. Where previous estimates did not
exist such as for the ULS System, the District’s OM&R expenses during year 2002 was
used as a basis in projecting the future OM&R. The District’s OM&R year runs from
November 1 through October 31 of each year.

Historical OM&R — Year 2002

The OM&R costs for water delivery facilities is determined on a yearly basis by the
District in a step-wise process presented below. (Note: This step-wise process is subject
to change as circumstances warrant). The historical OM&R using the most recent years
of operation of 2002 is used as a basis for estimating what the future OM&R is expected
to be with both current operation and the future operation of the Diamond Fork System
and the ULS System.
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= Step 1 - Yearly OM&R is recorded by the District’s OM&R staff for each water
delivery feature during the OM&R year of operation as expenses and labor
occur. '

= Step 2 - Determine yearly OM&R for delivery of non-Bonneville Unit water
(irrigation and municipal and industrial).

» Step 3 - Calculate the portion of OM&R allocated to fish/wildlife and flood control
and to the Instream Flow Agreement (Uinta Basin) of 44,400 acre-feet.

= Step 4 - Compute Bonneville Unit OM&R costs in dollars per acre-foot for irrigation
and M&I water deliveries.

» Step 5 - Bonneville Unit OM&R is allocated to each project water user for irrigation
and M&I water based on the unit OM&R costs computed in Step 4.

Step 6 - Invoicing for previous years OM&R expenses

The OM&R costs presented include expenditures for labor, materials, supplies and
services necessary to operate and maintain facilities of the Bonneville Unit and to provide
for replacement of facilities during the economic life of the project.

Step 1 — Year 2002 OM&R Expense for Each Water Delivery Feature

Operationally, the Bonneville Unit of the Central Utah Project (CUP) is comprised of five
systems: the Strawberry Aqueduct and Collection System (SACS), the Starvation
Collection System, the Municipal and Industrial System (Mé&I System), the Diamond
Fork System, and the ULS System. Although each system performs a unique function,
they are all interdependent. The Bonneville Unit system not related operationally is the
Ute Indian Tribal Development.

Features operational in year 2002 and other elements that are related to the delivery of
water are summarized in Table 6-1. Table 6-2 summarizes the District’s OM&R
expenses for Years 2002.

TABLE 6-1
Bonneville Unit Features Operational in 2002
Wasatch Element Uinta Element Other Elements

Alpine Aqueduct Currant Creek K)rdanelle Operating
greements

Olmsted Flowline & Intake | Soldier Creek iaglng Stations & District
ssessment

Syar Inlet & Tunnel Starvation Reclamation Reform Act

Sixth Water Aqueduct Upper Stillwater ErOJect Water — Wasatch
ounty

SCADA System (SACS) Project Water - Summit County

SCADA Uinta IC’rOJect Water — southern Utah

ounty
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TABLE 6-2
Bonneville Unit OM&R
(Year 2002 — Actual Costs Incurred by the District)

Element Total OM&R

Bonneville (Wasatch) Element $494,633
Uinta Element $922,238
Other Elements $340,487
Total OM&R forYear 2002 $ 1,757,358

Step 2 - Determine yearly OM&R for delivery of non-Bonneville Unit water (irrigation
and municipal and industrial.

Charges for OM&R on delivery of non-Bonneville Unit water is computed separately for
each water user group. During 2002 charges for OM&R associated with irrigation and
M&I water deliveries amounted to $93,243 dollars and $96,787 dollars respectively for a

total of $190,030.

Table 6-3 shows the entities to which non-Bonneville Unit water deliveries were made in
2002 and the OM&R costs allocated to these entities.

TABLE 6-3
Year 2002 — Non-Bonneville Unit OM&R
Irrigation and M&I Deliveries

Irrigation Entity | Yoo ors M&1 Entity h
SWUA $79,318 Orem $21,940
Provo Reservoir Canal $6,135 Provo $7,360
Wasatch Canal $2,129 JVWCD $17,510
Timpanogos Canal $3,188 MWDSLS $5,957
Extension Canal $595 Lindon $3,547
Provo $502 Highland $3.026
Provo (late) $156 Pleasant Grove $2,030
Washington Canal $1,220 USBR (non-project fish) $0

UP&L $31,640
Replacement Water $550
Duchesne $2,801
East Duchesne $427
Total $93,243 $96,787
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Step 3 - Calculate the portion of OM&R allocated to fish/wildlife and flood control and
to the 1980 Stream Flow Agreement (Uinta Basin) of 44,400 acre-feet.

Under a Interim Memorandum of Agreement (MOA) dated February 23, 1999 between
the U.S. Bureau of Reclamation and the District a method was agreed too for payment of
non-reimbursable OM&R expenses for the Stream Flow Agreement dated February 27,
1980 and amended September 13, 1990. (Note: This MOA is to continue until a final
cost allocation has been approved for the Bonneville Unit) In addition, the MOA
provided a method to calculate OM&R for fish/wildlife and flood control for the
Bonneville Unit.

Table 6-4 displays the results of calculations using the procedures in the MOA. Future
OM&R would likely be different depending on the final Bonneville Unit Cost Allocation
that is being made as part of the ULS System planning effort and is documented in the
Financial & Economic Appendix.

TABLE 6-4
Calculation of OM&R
For 44,4000 AF and Fish/Wildlife and Flood Control

Year 2002 OM&R $1,757,358

Minus 7% of year 2002 OM&R - $123,015'

Minus non-project irrigation water - $93,243

Minus non-project M&I water - $96,787
Adjusted OM&R $1,444,313
Multiply adjusted OM&R by ratio of 44,400 divided by 261,360 0.16988
(ratio = 0.16988) '
Annual OM&R for 44,400 AF $ 245,361
" This amount is the annual OM&R for fish and wildlife and flood control computed
using procedures set forth in the MOA.

Step 4 - Bonneville Unit OM&R in dollars per acre-foot is computed for irrigation and
M&I water deliveries.

The next step in the process is to determine the unit cost of the OM&R water deliveries.
The OM&R for fish/wildlife, non-project water, and for the Uinta Basin instream flow of
44,400 acre-feet was subtracted from the total year OM&R of $1,757,378 to arrive at the
OM&R of $1,198,952. This number is divided by the planned water deliveries of
219,960 acre-feet (the amount prior to ULS planning efforts) for both irrigation and M&I
to arrive at the unit rate for OM&R of $5.45. (Note: With the ULS System the planned
combined Bonneville Unit water deliveries for irrigation and M&I would be 196,213
acre-feet). Table 6-5 displays this arithmetic sequence. This $5.45 is used to determine
the charges to be applied to the major water users.
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TABLE 6-5
Determination of Bonneville Unit OM&R
For Project Water (Irrigation and M&I)

Year 2002 OM&R $ 1,757,358
Minus F&WL & Flood Control -$123,015
Minus 44,400 instream flow - $ 245,361
Minus Non-Project Irrigation water - $93,243
Minus Non-Project M&I water - $96,787

Adjusted OM&R $ 1,198,952

Planned Water Deliveries As of Year 2002 219,960 ac-ft

Unit Rate for Bormeville Unit OM&R for 2002 $ 5.45 per ac-ft'

" Does not include the reserve account funds.

Step 5 - Bonneville Unit OM&R is allocated to each project water user based on the

OM&R and the unit OM&R computed in Steps 2, 3 and 4 above.

Table 6-6 shows the amount of annual OM&R charges to the major uses of water.
During Year 2002 the major categories for billing purposes are: irrigation (allocated and
unallocated water and temporary irrigation), municipal and industrial (allocated and
unallocated water), non-Bonneville Unit irrigation and M&I water, flood control, fish and
wildlife, and 1980 Stream Flow Agreement of 44,400 acre-feet for the Uinta Mountain

streams.

TABLE 6-6
Project and Non-project Water
(Year 2002 — Costs for Each Service Area)

Bonneville Unit Water

Year 2002 - OM&R

Project Irrigation Water @ Unit Rate of $5.45 per ac-ft

(1) Allocated Project Water of 34,794 acre-feet $189,627
(2) Unallocated Project Irrigation Water Supply of 77,806 acre-feet $424,043
Subtotal Irrigation $ 613,670
Project M&I Water @ Unit Rate of $5.45 per acre-foot

(1) Allocated M&I Water Supply of 44,673 acre-feet $243,468
(2) Unallocated M&I Water Supply of 62,687 acre-feet $341,644
Subtotal M&I $585,112

Project Water for F& WL, Flood Control, & 44,400 acre-feet
(1) USBR - F&WL and Flood Control $ 123,015
(2) USBR — 44,400 acre-feet for Uintah Basin Instream Flow $ 245,361
Subtotal for F& WL, Flood Control & Instream Flow $ 368,376
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TABLE 6-6 (continued)
Project and Non-project Water

(Year 2002 — Costs for Each Service Area)
Non-Bonneville Unit Water Delivery OM&R charges
(1) Non-Project Irrigation Water $ 93,243
(2) Non-Project M&I Water $ 96,787
Total OM&R for Year 2002 $1,757,188
Rounding Error $170

Step 6 — Invoicing for OM&R expenses

In December of the year following the previous years’ OM&R expenses, the District
invoices each water user to recover the OM&R costs including an amount for the reserve
accounts. For example, in December 2003, the District invoiced the various water users
for the OM&R expenses incurred during OM&R year 2003 plus an amount for the
reserve accounts. There are three reserve accounts. Two are required by repayment
agreements with the DOI and one has been established by the District to meet expenses
beyond what the other two accounts would cover. During 2002 the amount for the
District’s reserve account was $0.60 per acre-foot and this would increase at a rate of
$0.10 per acre-foot each year until it reaches $1.20 per acre-foot.

Projected OM&R on New Features

District O&M staff, based upon their historical O&M experience of completed facilities
of the Bonneville Unit, estimated that the additional O&M expenses for the new
Diamond Fork facilities and the ULS features would be about $260,000 for the Diamond
Fork System and $180,000 for the ULS System for a combined total of $440,000. The
OM&R of $2,166,000 for power generation plants and transmission lines would be the
responsibility of Western Area Power Administration. This amount (see Table 6-7) was
then apportioned to the various features based upon anticipated OM&R for each facility.
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TABLE 6-7
CUCPA Features
Projected Bonneville Unit OM&R

System and Features Projected OM&R

Utah Lake Drainage Basin Water Delivery System

(1) ULS - Power Plants

Sixth Water Power Plant and Transmission Line $ 1,850,000

Upper Diamond Fork Power Plant and Transmission Line $ 316,000

Subtotal for Power $ 2,166,000

(2) ULS - Water Delivery Facilities

Spanish Fork Canyon Pipeline $ 20,000
Spanish Fork — Santaquin Pipeline $ 40,000
Santaquin — Mona Pipeline $ 10,000
Mapleton-Springville Lateral Pipeline $ 10,000
Spanish Fork — Provo Reservoir Canal Pipeline $ 70,000
Spanish Fork Flow Control Structure & Appurtenances $ 30,000
Subtotal for Pipelines $180,000
Diamond Fork System

Sixth Water Connection to Tanner Ridge Tunnel $ 20,000
Tanner Ridge Tunnel $ 20,000
Upper Diamond Fork Pipeline $ 50,000
Upper Diamond Fork Flow Control Structure $ 30,000
Diamond Fork Vortex Shafts $ 20,000
Aeration Chamber and Connection to Upper Diamond Fork 20.000

Tunnel § 20,
Upper Diamond Fork Tunnel $ 20,000
Monks Hollow Overflow Structure $ 30,000
Diamond Fork Creek Outlet $ 10,000
Diamond Fork Pipeline Extension $ 10,000
Diamond Fork Pipeline $ 30,000
Subtotal for Diamond Fork System $260,000

TOTAL CUPCA $ 2,608,000

! The OM&R for the power plants has been rounded to be consistent with estimated OM&R for the other facilities
presented in this table. In the Power Appendix the OM&R for Sixth Water Powerplant is presented as $1,850,087 and
for Upper Diamond Fork Powerplant the OM&R is $315,821. The OM&R was estimated based on a comparison to the
Crystal Powerplant and the Lower Molina Power Plant, Crystal Powerplant is a part of the Bureau of Reclamation’s
Colorado River Storage Project and Lower Molina Powerplant is a part of the Bureau of Reclamation’s Collbran
Project.

Designs and Estimates Appendix 1.B.02.029.B0.133
Definite Plan Report 6-7 Bonneville Unit




CHAPTER 6 BONNEVILLE UNIT OPERATION,
MAINTENANCE AND REPLACEMENT COSTS

Projected Bonneville Unit OM&R For Irrigation and M&I

The District and DOI need to plan for the future to be sure that adequate funds are
available for the District to properly operate and maintain the Bonneville Unit. With the
completion of both the Diamond Fork System and the ULS System, the OM&R costs will
increase but the planned water deliveries of 219,960 acre-feet for irrigation and M&I
would be reduced to 199,213 acre-feet. With the increase in cost and decrease in water
supply the unit OM&R in dollars per acre-foot that each water user would be responsible
for would increase from the historical OM&R.

As shown in Table 6-8, the unit OM&R would increase from the year 2002 unit rate of
$5.45 per acre-foot to possibly $8.05 under future operation. The apportionment by the
District of the OM&R among the irrigation water users and M&I water users will be
based upon reasonableness and ability to pay. (Note: It is likely that irrigators will pay
an amount less than $8.05 per acre-foot and M&I water users would pay an amount
higher than the $8.05 per acre-foot because of the ability of the latter to repay at a higher
rate). Interestingly, the OM&R computed by the U.S. Bureau of Reclamation and
presented in the 1988 Bonneville Unit Financial and Economic Appendix was $7.70 for
the Duchesne area and $7.80 for the Heber-Francis area.

TABLE 6-8
Estimation of Future OM&R
For Irrigation and M&I Water Users

Adjusted OM&R for year 2002 (from Table 6-4) $ 1,198,952
Projected Additional OM&R with ULS & Diamond Fork (from +$ 440.000
Table 6-6) (without powerplant OM&R) ’

Minus OM&R for June sucker in Hobble Creek( from Table 6-
10) - $ 8,480
Minus OM&R for deliveries to lower Provo River (from Table
6-10) - $27,450

Adjusted Estimate of future OM&R for irrigation and M&I $ 1,603,022

Irrigation and M&I Water Supply with Diamond Fork and ULS 199,213 ac-ft

Projected Future Unit OM&R $ 8.05 per ac-ft’

' To this would be added an amount to be paid into the OM&R reserve fund. It should
be noted that the OM&R computed in Financial and Economic Appendix of $7.21 per
acre-foot is a refinement of the $8.05 number and the $7.41 is considered to be more
accurate and is the number contained in repayment contracts with local water petitioners.

OM&R Reserve Fund

As provided for in the repayment contract between the United States Government and the
District signed December 28, 1965, (Contract No. 14-06-400-4286) as described in
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Articles 15(c) and 16 (c), a replacement reserve fund and a emergency reserve fund for
operation and maintenance shall be maintained by the District. These reserve funds are
to cover the unexpected and extraordinary costs for repair or reconstruction resulting
from special stresses to the system, such as will be caused by flood or severe storm
damage. These accounts have been established in accordance with paragraphs 15 and 16
of the District’s repayment contract with the United States as well as in accordance with a
letter from the U.S. Bureau of Reclamation to the District dated March 29,1985, (see
Attachment B for a copy of the letters)

The District drew on these funds in 2002 in order to replace a portion of Alpine Aqueduct
Reach 1, which experienced premature failure due to ground movement after fifteen
years of service. This drew the reserve accounts down to zero.

To fund the reserve accounts as required by the DOI, the District is re-establishing the
OM&R replacement reserves at the rate of $200,000 per account per year until an amount
equal to $1,000,000 has been deposited in each of the accounts. The combined amount of
$2,000,000 that will be realized in 5 years is approximately equal to one year’s estimated
OM&R costs for the District. The funds will be required from both the water users that
are currently taking delivery of project and non-project water as well as from the
District’s ad valorem taxes. In addition the District has an additional reserve account that
is being paid into at the rate of $0.60 per acre-foot that increases by ($0.10) each year
until the District accumulates sufficient funds to be able to replace facilities that will need
replacement.

ELECTRICAL POWER ENERGY

Electrical power is needed for project pumping and to replace reductions in power
-generation at existing hydropower plants caused by operation of the Bonneville Unit.
The power will be obtained from the Colorado River Storage Project (CRSP) and
wheeled by Utah Power and Light. The CRSP power or reimbursement for power
interference is needed for the following components of the Bonneville Unit:

Starvation Collection System

M&I System (CRSP power replacement)

WCWEP and DRP (CRSP power for pumping)
Conjunctive Use, Water Recycling and Reverse Osmosis
Minimum Flows in Provo River Below Deer Creeck

A more detailed description of the needs for CRSP pumping energy is contained in the
Power Appendix to the 2004 Supplement to the 1988 Definite Plan Report for the
Bonneville Unit (October 2004). Table 6-9 presents the power requirements and their
estimated costs at a combined unit cost of $ 20.72 mills per kilowatt-hour (kWh), The
current cost (year 2004) of SLCA/IP power.
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TABLE 6-9
Power Required from Colorado Storage Project

And Power Interference Costs

(Source of Information: Power Appendix to the 2004 Supplement to the
1988 Definite Plan Report for the Bonneville Unit.)

Energy Required from CRSP
Capacity Energy Annual
Needed Needed Energy
(kilowatts) (kilowatt- Cost
_ hours) ($ dollars)
Starvation Collection System
Delivery of Pr_OJ_e.ct Water to 240 900,000 $18,648
Duchesne Facilities
M&I System
Deer Creek Power Plant 1,800 2,100,000 $ 43,512
Replacement Power
WCWEP and DRP
-Pumping Plants (irrigation) 3,000 3,000,000 $62,160
Water Conservation, Water
Recycling and Conjunctive Use
Conjunctive Use (northern Utah 7,000 5,138,000 $106,459
County)
Water Recycling/Reverse Osmosis 2,500 5,000,000 $103,600
Minimum Flows In Provo River
Below Deer Creek Dam
Pumping to Salt Lake Aqueduct 672 1,048,000 $21,715
CRSP Power Requirements | 15,212 17,186,000 $356,094

CUPCA OM&R COSTS

The CUPCA added several additional components to the Bonneville Unit to improve
water use efficiency and deliver water. The following components comprise the CUPCA
Section 5 features.

= Wasatch County Water Efficiency Project and Daniels Replacement Pipeline
= Section 203 (a) Uinta Basin Replacement Project

Table 6-10 contains the projected OM&R associated with new CUPCA Section 5
features.
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CHAPTER 6 BONNEVILLE UNIT OPERATION,
MAINTENANCE AND REPLACEMENT COSTS

Wasatch County Water Efficiency Project and Daniels Replacement Pipeline

The WCWEP and DRP is being operated by local entities in the Heber Valley, rather than
the District. The OM&R activities and costs for the WCWEP and DRP are presented in
the Wasatch County Water Efficiency Project Feasibility Study (CUWCD, 1997).

Section 203(a) Uintah Basin Replacement Project (UBRP)
The UBRP facilities would be operated by local water companies in the Uinta Basin. The

OM&R activities and costs for the UBRP are presented in the Section 203 (a) Uinta
Basin Replacement Project Feasibility Study (CUWCD, October 2001).

TABLE 6-10
CUPCA
Projected Bonneville Unit OM&R
Features Projected OM&R
Section 203 (a) Unita Basin Replacement Project (UBRP)
Big Sand Wash Reservoir $ 20,000
Big Sand Wash Feeder Pipeline $ 10,000
Big Sand Wash — Roosevelt Pipeline $ 10,000
Big Sand Wash Feeder Pipeline Diversion Structure $ 7,000
Projected Subtotal for UBRP $ 47,000
Wasatch County Water Efficiency Project/Daniels Pipeline $ 359,000

OTHER CUCPA OM&R COSTS

The projected OM&R was estimated by the “use of facilities” method described in the
Financial and Economic Appendix. This method distributes or allocates costs in
proportion to the amount that each purpose makes of the facility. A portion of the fish
and wildlife Bonneville Unit OM&R will be apportioned to the June sucker and the lower
Provo River when the District computes its yearly OM&R expenses under ULS
operation. Table 6-10 shows what would be a representative value of the yearly OM&R.
It should be noted that the actual OM&R varies from year-to-year.

June Sucker Flows in Hobble Creek

The June sucker deliveries of 12,037 acre-feet requires 11.9% of the space in the Spanish
Fork Canyon Pipeline and 61 % of space in the Mapleton-Springville Lateral pipeline.
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MAINTENANCE AND REPLACEMENT COSTS

Flows in Lower Provo River

Same procedure as used in estimating OM&R for the June sucker will be used for flows
in lower Provo River. The delivery of flows to the lower Provo requires 15.8% of the
space in the Spanish Fork Canyon Pipeline and 34.7% of the space in the Spanish Fork-
Provo Reservoir Canal Pipeline. This would result in an OM&R of approximately
$27,450.

Daniels Replacement Pipeline (CUPCA Section 303)

An OM&R of $104,000 was estimated in the 1998 SFN System Designs and Estimates
Appendix and that value is used here.

TABLE 6-11
OM&R
. . Spanish Fork — Provo
Spanish F or!c Mapleton-Spnngvﬂle Reservoir Canal Total
Canyon Pipeline Lateral Pipeline Pipeline OM&R
(OM&R $20,000) (OM&R $10,000) OM o $70,000)
% of | Apportioned | % of | Apportioned | % of | Apportioned
volume OM&R volume OM&R volume OM&R
June 1i10% | 8238 | 61% | $6,100 0 0 $ 8,480
sucker
Ifj"wer 15.8% |  $3,160 0 0 347% | $24290 | $27,450
rovo
Daniels Replacement Pipeline Mitigation $104.000
($94,000 used in 1998 SFN D&E Appendix) i
TOTAL | $139,930

RECREATION OM&R COST ESTIMATES

Annual OM&R costs for recreation facilities were estimated in the Bonneville Unit Draft
Supplement to the 1964 DPR (USBR 1988). The development of these costs is explained
below. In 1998, these costs were revised to reflect inflation between 1987 and 1997 by
applying the change in the Consumer Price Index over that period. For this update to
year 2004, the construction cost index was used with the justification described in
subsequent paragraphs. The rationale for using the construction cost index was that it
was thought to be a better indicator of the increase in cost versus the consumer price
index. In terms of overall effect, however, it turns out to have little impact whether the
consumer price index or the construction cost index was used. The indexing factor from
1988 to 2003 was 1.6 for the consumer price index and 1.5 for the construction price
index.

1.B.02.029.B0.133
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BONNEVILLE UNIT OPERATION,
MAINTENANCE AND REPLACEMENT COSTS

CHAPTER 6

In 1998 the operation costs for recreation were updated based on $0.14 ($0.10 in 1987)
per recreation day for projected recreational use estimates. Annual maintenance
estimates were based on 3 percent of the total cost of the facility less the cost of the land.
Replacement of recreational facilities is averaged at 25 years and based on the sinking
fund factor for this time period at 3.125 percent interest less the cost of the land. The
annual cost breakdown for OM&R was based on 50 percent for full-time and part-time
labor costs; 10 percent for supplies; 10 percent for equipment and vehicle expenses; 10
percent for contract work; and 20 percent for overhead expenses. To repeat this
analytical process would be a time consuming exercise and the accuracy gained would
not be appreciably different then that of indexing the data in the tables from the 1998
SFN System Designs and Estimates Appendix. The accuracy would be within that
required for this analysis of recreation OM&R.

A summary is presented in Table 6-12 of the OM&R estimated costs for Bonneville Unit
recreational facilities as computed in 1997 and adjusted to July 2004 costs by multiplying
by a factor of 1.216. This factor was determined from the construction cost index factor
of 265 in July 2004 divided by the construction cost index factor of 218 in October 1997,
which yields the 1.216 value.

TABLE 6-12
Estimated Annual OM&R Costs
Bonneville Unit Recreational Facilities

Feature 1997 Costs Costs Adjusted to 2004
Upper Stillwater Reservoir Recreation $ 171,000 $ 208,000
Starvation Reservoir Recreation $ 196,000 $ 238,000
Currant Creek Reservoir Recreation $ 280,000 $ 341,000
Strawberry Reservoir Recreation $ 2,453,000 $ 2,983,000
Jordanelle Reservoir Recreation $ 1,416,000 $1,722,000
Ii{);;eﬁilz);g\;z )ijer Reservoir Recreation $ 85,000 $103,000
Diamond Fork Recreation $ 230,000 $ 280,000
Total $4,831,000 $5,875,000

WILDLIFE MITIGATION FACILITIES

This section presents the costs of operating and maintaining the physical features that are
included in the Bonneville Unit Systems to mitigate the impacts of construction on
wildlife,
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CHAPTER 6 BONNEVILLE UNIT OPERATION,
MAINTENANCE AND REPLACEMENT COSTS

The OM&R costs for the wildlife mitigation features of the Bonneville Unit were
previously estimated by the Utah Division of Wildlife Resources for reports completed in
1998 on the SFN System. Those costs have been increased for inflation and presented
below in Table 6-13 and 6-14. Table 6-13 lists the typical activities involved in operating
and maintaining the land that has been dedicated to wildlife mitigation, and their per-acre
cost. Table 6-14 presents the complete cost estimate adjusted to year 2004 prices using a
factor of 1.216 computed as described in the section under recreation facilities. The
“lump sum” items were increased in a similar manner,

TABLE 6-13
Estimated Per Acre Cost
of Wildlife Mitigation Land OM&R

1988 Estimated | 1997 Estimated | Costs per Acre

Item Annual Cost Per | Annual Cost per Adjusted

Acre Acre To 2004
Payment in lieu of taxes $0.50 $0.72 $0.88
Fence repair $0.10 $0.14 $0.17
Road repair $0.25 $0.36 $0.47
Law enforcement $0.10 $0.14 $0.17
Range and game surveys $0.20 $0.29 $0.35
Weed control $0.50 $0.72 $0.88
Water management $0.10 $0.14 $0.17
Range improvement and $0.50 $0.72 $0.88

management

Administration ' $0.20 $0.29 $0.35
Total $2.45 $3.52 $4.32

*Costs were increased by 44.4 percent from 1987 (the date of estimates in the 1988 DPR

Supplement) to 1997. The Consumer Price Index was used to update the cost.
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BONNEVILLE UNIT OPERATION,
MAINTENANCE AND REPLACEMENT COSTS

TABLE 6-14
Estimated Annual OM&R Costs Mitigation Features
Costs Adjusted To 2004
1997 Costs (Factor of 1.216)

Bottle Hollow Dam and Reservoir $57,760 $70,240
Starvation Collection System $5,843 $7,100
Starvation Reservoir game land $3,133 $3,810

Myton Property $8,976 $10,920
Diamond Fork System $19,075 $23,200
Strawberry Collection System $224,823 $273,390
M&I System $21,430 $26,060
Duchesne River Area Canals $704 $860
Ute waterfow] development $23,232 $70,000"
Total $364,976 $485,580
Total Rounded $ 486,000

1. The index factor of 1.216 was not used. The Ute waterfowl development plan has changed
significantly since 1997 with a much higher acreage resulting in a higher OM&R costs. The
$70,000 is the estimate provided by the DOI via personal communication based on the plan
presented in the Lower Duchesne River Wetland Mitigation Project, Draft Environmental Impact
Statement, dated November 2003,by the Utah Reclamation Mitigation and Conservation

Commission,

SUMMARY OF BONNEVILLE UNIT OM&R COSTS

In summary, the allocation of OM&R costs is an ongoing operation and will be done
annually to reflect each years expense in operating and maintaining its OM&R
responsibilities to the project. The District will maintain records of OM&R as they
pertain to multi-purpose and distribution facilities and will send to each user group, both
project and non-project, an accounting of their financial responsibility toward
maintaining and operating these facilities annually.

A representative estimate of what the OM&R could be is presented in Table 6-15.
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TABLE 6-15
Estimated Annual Bonneville Unit (BU) OM&R Costs

Projected Annual Responsible for

. OM&R Costs .
Section (Year 2004 Dollars) Reimbursement
Reimbursable Irrigation and M&I
USBR Facilities $1,198,952 District & water users
CUPCA Facilities $440,000 District & water users
CUPCA Title 11
Uinta Basin Replacement Project I
(UBRP) $47,000 Local water districts
Was_;atch County Water Efficiency $359,000 District & water users
Project
F&WL, Flood Control, & Instream
Flow Agreement
USBR - F&WL and Flood Control $123,015 USBR

USBR — 44,400 acre-feet for Uinta

Basin Instream Flow $245,361 USBR

CRSP Pumping Energy Requirements $356,094 WAPA
Reserve Accounts
Districts Reserve Accounts $200,000
Reserve Accounts (required by DOI) $400,000 District & water users
CUPCA
Daniels Replacement Project $104,000 District
June sucker (Hobble Creek) * $ 8,480 JSRIP Program
Flows in Lower Provo River ! $27,450 USBR
USBR
Recreation Facilities $5,875,000 State and Federal

agencies operating the

Fish and Wildlife Mitigation Facilities $486,000 facilities

ULS System Power
Plants/Transmission Lines $2,166,000 Western Area Power

Non-Project Deliveries $190,003

TOTAL $12,217,931

" These two numbers are not included in the total because they are part of the $440,000
above.
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CHAPTER 7 COST ESTIMATES FOR ULS SYSTEM
PROPOSED PLAN

This chapter presents a summary of the estimated costs for the ULS system components
consisting of pipelines, and power generatiorn/transmission facilities. The estimated costs
for the entire Bonneville Unit are part of the financial and economic (F&E) analyses and
therefore are included in the F&E Appendix.

Additional details on cost estimates for the pipelines are contained in Volume 2 of this
Designs and Estimates Appendix.

As discussed in Chapter 4, under the ULS System Proposed Plan the DOI would acquire
the District’s Utah Lake secondary water rights. In addition, in northern Utah County
there are features that could potentially be partially funded and constructed utilizing
CUPCA Section 207 funding.

LEVEL OF DETAIL FOR COST ESTIMATE

The estimating effort completed for the Proposed Action is classified as a concept
screening level estimate, or Class 5 estimate as defined by the Association for the
Advancement of Cost Engineering International (AACEI). This class of estimate is
typically prepared based on engineering design from 0% to 10% complete, and often with
only the proposed type of system, location, and capacity known. The expected accuracy
range is +/- 25% for this type of estimate. However, for the ULS Proposed Action the
District and the U.S. Department of Interior assembled a blue-ribbon team to review the
cost estimate. From this review, revisions were made to the cost estimate that would
provide an estimate with an accuracy significantly better than the +/- 25%.

SUMMARY OF ULS CONSTRUCTION COSTS

Table 7-1 summarizes the estimated construction cost for the entire ULS System. Tables
7-4 through 7-10 summarize the estimated cost for each pipeline and power plant facility
independently. The estimated costs presented herein are for the purposes of budgeting
and planning and should be considered accurate only at the feasibility level. The
estimated costs assume a traditional project consisting of design-bid-build delivery
system,
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COST ESTIMATES FOR ULS SYSTEM
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TABLE 7-1

Opinion of Probable Construction Cost
Utah Lake Drainage Basin Water Delivery System

Features (Pipelines & Power Plants) Sub-Costs Overall Costs
Spanish Fork Flow Control Structure $6,250,000
Spanish Fork Canyon Pipeline $72,620,338
Engineering (7.5% of Construction Cost) $4,736,109
Construction Field Costs $62,685,820
Land Acquisition $462,300
Construction Management (7.5% of Construction Cost) $4,736,109
Spanish Fork-Provo Reservoir Canal Pipeline $139,905,179
Engineering (7.5% of Construction Cost) $9,124,251
Construction Field Costs $121,081,613
Land Acquisition $575,064
Construction Management (7.5% of Construction Cost) $9,124,251
Spanish Fork-Santaquin Pipeline $99,380,507
Engineering (7.5% of Construction Cost) $6,481,337
Construction Field Costs $84,673,865
Land Acquisition $1,743,968
Construction Management (7.5% of Construction Cost) $6,481,337
Mapleton-Springyville Lateral Pipeline $28,179,804
Engineering (7.5% of Construction Cost) $1,837,813
Construction Field Costs $24,188,314
Land Acquisition $315,864
Construction Management (7.5% of Construction Cost) $1,837,813
Santaquin- Mona Reservoir Pipeline $18,077,632
Engineering (7.5% of Construction Cost) $1,178,976
Construction Field Costs $15,157,164
Land Acquisition $562,516
Construction Management (7.5% of Construction Cost) $1,178,976
North Utah County 207 Projects $60,000,000
Pipeline Totals $424,413.460
Sixth Water Power Plant & Transmission Line $33,830,454
Engineering (7.5% of Construction Cost) $2,206,334
Construction Field Costs $29,417,786
Land Acquisition $0
Construction Management (7.5% of Construction Cost) $2,206,334
Upper Diamond Fork Power Plant $6,793,073
Engineering (7.5% of Construction Cost) $443,026
Construction Field Costs $5,907,020
Land Acquisition $0
Construction Management (7.5% of Construction Cost) $443,027
Power Facilities Total $40,623527
ULS System Total Costs $465,036,987
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CHAPTER 7 COST ESTIMATES FOR ULS SYSTEM
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SOURCES OF COST DATA, GENERAL AND FACILITY-SPECIFIC
ASSUMPTIONS USED TO DEVELOP COST BASIS

Wage rates for estimating construction labor costs were based on Utah Occupational
Wages obtained from the Utah Department of Labor website. Takeoff quantities and pipe
sizes, and pricing were developed using the data listed below.

e Preliminary plan and profile drawings placed on topographical maps;
Spreadsheets and preliminary hydraulic analysis identifying pipe sizes and length;
and

e Budget quotes from pipe manufacturers.

GENERAL ASSUMPTIONS

Based on the level of detail provided by these instruments, additional assumptions were
required to form the cost basis for each pipeline. General assumptions applied to all five
pipelines are summarized below:

All pipelines would be constructed of mortar coated and lined carbon steel;

Four feet of cover would be required above all pipelines;

‘Pipe bedding material would be obtained from nearby sources; and

General conditions would be based on installation of 100 linear feet of pipe per day,
running one shift per day, six days per week.

FACILITY-SPECIFIC ASSUMPTIONS
Spanish Fork Canyon Pipeline

All pipe was assumed to be either pressure class 250 psi or 350 psi. For purposes of
estimating pipe trench excavation costs, 50% of the alignment was assumed to occur in
silt-clay-loam type soil and the other 50% was assumed to occur in rock, which would
require drilling and blasting. Erosion control was estimated to be required along the full
length of the alignment, and dewatering the pipe trench was assumed to be required along
50% of the alignment length. Landscaping restoration would be required over an area
22-feet wide along the entire length of the alignment; and replacement of road base and
asphalt was also estimated to be required along the entire alignment.

Spanish Fork — Santaquin Pipeline

All pipe in this pipeline was assumed to be either pressure class 250 psi or 350 psi. For
purposes of estimating pipe trench excavation costs, 90% of the alignment was assumed
to occur in silt-clay-loam type soil and the other 10% was assumed to occur in rock,
which would require drilling and blasting. Erosion control was estimated to be required
along 50% of the alignment, and dewatering the pipe trench was assumed to be required
along 70% of the alignment length. Only intermittent landscaping restoration would be
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required, and replacement of road base and asphalt was also estimated to be required
along 50% of the alignment.

Santaquin — Mona Reservoir Pipeline

All pipe in this pipeline was assumed to be pressure class 250 psi. For purposes of
estimating pipe trench excavation costs, 90% of the alignment was assumed to occur in
silt-clay-loam type soil and the other 10% was assumed to occur in rock, which would
require drilling and blasting. Erosion control was estimated to be required along 80% of
the alignment, and dewatering the pipe trench was assumed to be required along 50% of
the alignment length. An area 22-feet wide would require landscaping restoration over
the entire alignment length; and replacement of road base and asphalt was also estimated
to be required along 30% of the alignment. Traffic control would be required for
approximately the first 30% of the alignment.

Spanish Fork — Provo Reservoir Canal Pipeline

All pipe in this pipeline was assumed to be pressure class 250 psi, 350 psi or 450 psi. For
purposes of estimating pipe trench excavation costs, 90% of the alignment was assumed
to occur in silt-clay-loam type soil and the other 10% was assumed to occur in rock,
which would require drilling and blasting. Erosion control was estimated to be required
along 50% of the alignment, and dewatering the pipe trench was assumed to be required
along 50% of the alignment length. Intermittent landscaping restoration would be
required. Replacement of curbs, gutters and driveways, and video inspection would be
required through the cities of Springville and Provo. A minimum of 10-feet of cover
would be required on all pipes in the cities of Springville and Provo as well. Traffic
control, asphalt replacement and road base replacement would be required along the
entire alignment.

Mapleton — Springville Lateral Pipeline

All pipe in this pipeline was assumed to be pressure class 350 psi. For purposes of
estimating pipe trench excavation costs, 90% of the alignment was assumed to occur in
silt-clay-loam type soil and the other 10% was assumed to occur in rock, which would
require drilling and blasting. Erosion control was estimated to be required along 40% of
the alignment, and dewatering the pipe trench was assumed to be required along 20% of
the alignment length. An area 22-feet wide would require landscaping restoration over
the entire alignment length. Asphalt and road base replacement would be required at
eight road crossings and along approximately 10% of the alignment length. Traffic
control would be required for approximately 30% of the alignment.

North Utah County 207 Projects

Section 207 Water Conservation Projects in north Utah County could include the Provo
Reservoir Canal Enclosure or other yet to be determined projects.
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Power Generation Plants and Transmission Lines

Refer to the Power Appendix for procedures used in cost estimating for power plants and

transmission lines.

PRICE AND UNIT COST

The primary cost components for the construction of the pipelines included:

General Conditions - project supervisory and administrative staff, field office trailer,
office equipment, furniture and utilities, temporary toilet facilities, survey and traffic
control crews, miscellancous field testing and inspection, mobilization and
demobilization

Sitework - all costs related to excavation of the pipe trench (including rock blasting
and boring), trench dewatering, removal of excess excavated material, restoration of
wetlands, asphalt, road base and landscaping; erosion control, backfill and
compaction.

Materials - purchase price, fabrication and installation of mortar-coated and lined
carbon steel pipe (quoted by Northwest Pipe Company) and appurtenances (quoted by
Singer and DeZurik). Labor wage rates were obtained from the Utah Department of
Labor website.

Cathodic Protection — cost of subcontract to complete cathodic protection where

required.

Additional “non-construction” costs were added to the construction costs to complete the
cost estimate for the ULS System, and are summarized in Table 7-2 below.

Non-Construction Cost Components and Percentages

TABLE 7-2

General Conditions labor burden

32% of General Conditions labor cost

Construction labor burden

28% of Construction labor cost

Sales Tax

7.5% of Material cost

Sub-Contractor bond

2% of Sub-contract cost

Rental equipment markup

24% of rental equipment cost for O&M and markup

Overhead

2.43% of Construction direct cost

Profit 5% of Construction direct cost
Insurance .811% of Construction direct cost, profit & overhead
Bonds Based on most current Lockton Bond Rate Schedule
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RIGHT-OF-WAY COSTS

General right of way cost data were compiled from county tax records, various licensed
Realtors and the Spanish Fork Canyon-Nephi Irrigation System (SFN) Design and
Estimates Appendix (CUWCD, March 1998). Land acquisition costs for permanent
easements were calculated at full market value and temporary construction easements
were calculated at 25% of the full market value.

Costs for property appraisals and negotiation between the District and the property
owners were calculated at $2,500 per individual property owner. Table 7-3 summarizes
easement acquisition costs for the ULS System.

TABLE 7-3
Easement Acquisition Costs
(without markups)
Property Costs | Property Costs | Appraisals
Feature Name Temporary Permanent and Total
Easements Easements Negotiation
IS,Pam.Sh Fork Canyon $223,500 $81,000 $7,500 | $312,000
ipeline
Spanish Fork-Santaquin $151,050 $ 663,900 $342,500 | $1,157,450
Pipeline
Santaquin-Mona $39,200 $266,100 $62,500 | $367,800
Reservoir Pipeline
Mapleton-Springville
Lateral Pipeline $99,050 $33,850 $75,000 |  $207,900
Spanish Fork-Provo
Reservoir Canal Pipeline $27,550 $282,150 $75,000 $384,700
(T:‘;?t‘: Project Easement $540,350 $1,327,000 $562,500 | $2,429,850

FIELD CONSTRUCTION COSTS

Cost for Pipelines

Tables 7-4 through 7-10 summarize field construction costs for each individual pipeline
and power plant. To arrive at the costs shown previously in Table 7-1, one would need to
add an appropriate amount for engineering, construction management and land
acquisition. Engineering and construction management would each equal about 7.5% of
field construction costs and right-of-way acquisition costs were estimated and presented
in Table 7-3.
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CHAPTER 7 COST ESTIMATES FOR ULS SYSTEM
PROPOSED PLAN

SIZING METHODOLOGY AND COST ESIMATES FOR POWER PLANTS

Refer to the Power Appendix for an in-depth presentation of the sizing methodology and
cost estimating procedures for the power plants.

Power benefits would be generated from two power plants located in the Diamond Fork
drainage of the project and will be documented in the updated Financial and Economic
(F&E) Appendix for the 2004 Supplement to the 1988 Definite Plan Report for the
Bonneville Unit. The Sixth Water power plant would have an installed capacity of 45
megawatts and would be located between the Sixth water Aqueduct and the Tanner Ridge
Tunnel. The Diamond Fork Power Plant would have an installed capacity of 5
megawatts and will be located between the upper Diamond Fork Pipeline and the Upper
Diamond Fork Tunnel. Long term average annual net energy for the two power plants is
estimated at 165,343,094 KWH.

Power benefits have been developed for project power plants by the economics group of
the US Bureau of Reclamation located in Denver, Colorado. Power values are detailed in
a memorandum dated November 7, 2003 from the U.S. Bureau of Reclamation and is
included as an attachment to the F&E Appendix and the Power Appendix.
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CHAPTER 8 ULS SYSTEM
CONSTRUCTION ASPECTS

This chapter presents information on the ULS System construction aspects relating to:

Construction schedule

Right-of-Way

Crossings

Geo-technical conditions

Pipeline construction considerations

Power generation construction considerations

4 & & & & &

CONSTRUCTION SCHEDULE

Construction would start after the federal fiscal year of 2007. The length of time for
construction of the features is highly dependent on appropriations from congress and the
amount of federal funding that becomes available with year federal fiscal year.

RIGHTS-OF-WAY AND EASEMENTS

The land required for construction and operation of conveyance facilities under the
various alternatives would include a mix of lands under federal, state and local
jurisdiction, and would include private land. Permanent rights-of-way would be required
for facilities, and temporary rights-of-way would be required during construction to
provide space for equipment operation and staging areas.

Rights-of-Way

Most of the areas that would be encumbered by the pipeline alignments would be located
within federal, state, county or city roadways. These roadways lie within permanent
rights-of-way and are also used for the location of utilities such as potable and non-
potable water, sewer, and storm drain pipelines, natural gas, telephone, fiber optic, and
cable television conduit, street signals and lights, and both underground and overhead
powerlines. The right-of-way width for individual roadways are usually determined by
the amount of traffic the roadway carries or is expected to carry in the future. Roadway
widths are determined by the appropriate federal, state, county or city agencies and
usually conform to the following guidelines:

Interstate Highways - 200 feet

State highways and arterials - 100 feet
Major collectors - 80 feet

Minor collectors - 60 feet

Rural roads - 30 to 50 feet

Designs and Estimates Appendix 1.B.02.029.B0.133
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Easements

General. Typicélly, pipeline easements provide guidelines to maintain access along the
easement and for maintenance or replacement of the pipeline. The legal instrument for
acquisition of the easement will contain language defining the rights of utility agency.

The easement document would also specify what types of vegetation may or may not be
allowed within the right of way and how the vegetation may be removed. Some agencies
only allow shallow rooted plants to be planted directly above the pipeline. Lists of
permitted plants are generally defined. Maintenance and removal standards can be
incorporated to minimize erosion or to minimize negative environmental factors. For
example certain types of herbicides or pesticides may be limited to reduce impact to
sensitive areas.

Installation of other utilitiecs may be restricted from being installed parallel to the
pipeline. Man-made structures, equipment or storage of materials is typically restricted
from placement within the limits of the easement,

Permanent Easements. The minimum required permanent easement depends largely on
pipe diameter and is generally described as 50 to 60 feet for the operation and
maintenance of the pipeline. A minimum easement width of 50 feet is required for pipe
diameters less than or equal to 60 inches. A minimum easement width of 60 feet is
required for pipe diameters greater than 60 inches.

Permanent easements will be required at entrance and receiving pits for jack and bore
operations and turnout locations. The permanent easement area will depend on the
required depth of bury and pipe diameter under the existing structure or feature for the
pits and the size of the turnout structure at turnout locations.

Temporary Easements. Temporary construction easements supplement the permanent
easement to facilitate construction of the pipeline features, and are normally abandoned
upon completion of the work. The minimum width of temporary easements shall be 40
feet in locations where it is necessary to keep at least one lane of traffic open during
construction, or where structures or features do not allow a larger width.

Temporary easements would be required at entrance and receiving pits for jack and bore
operations and turnout locations to allow for storage of materials or equipment. The size
of temporary easement will depend on the required depth of bury and pipe diameter under
the existing structure or feature for the pits and the size of the turnout structure at turnout
locations.

Designs and Estimates Appendix 1.B.02.029.B0.133
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FACILITY SPECIFIC RIGHTS-OF-WAY AND EASEMENTS
Spanish Fork Canyon Pipeline

The majority of the Spanish Fork Canyon Pipeline would be constructed within the
existing right-of-way for Highway 6. At the time this document was drafted, the Utah
Department of Transportation was in the process of evaluating options to modify the
Highway 6 road alignment at Moark Junction and to replace the existing bridge crossing
of the Union Pacific Railroad. With the final road configuration unavailable, the decision
was made to continue the Spanish Fork Canyon pipeline alignment along the east
shoulder of Highway 89 at Moark Junction to 7600 South to avoid conflicts. Such a
modification will have minimal effect upon the pipeline since the off ramp will likely to
follow the existing right-of-way of Highway 89.

Except for two short segments, the existing road right-of-way would be sufficient to
accommodate construction of the pipeline. These segments allow for the crossing of a
spur track at the Ensign Bickford property. Additional temporary and permanent
easements required in those two segments are summarized in Table 8-1.

TABLE 8-1
Spanish Fork Canyon Pipeline
Rights—of-Way

. Length Width
Station (Fo) Type of Easement (Ft)
397+13 to 399+00 187 Temporary 40
398+30 to 399+00 70 Permanent 60
399+00 to 406+00 700 Temporary 40
Permanent 60

Spanish Fork- Santaquin and Santaquin-Mona Reservoir Pipelines

The Spanish Fork — Santaquin Pipeline would begin approximately 4000 feet north of the
Highway 6 and Highway 89 intersection at Moark Junction, which should be sufficiently
north of the proposed Highway 6 alignment modification to avoid any potential conflicts.
The majority of the pipeline would be constructed within the existing roadways of city,
county, and state jurisdictions, as the alignment traverses through the cities of Spanish
Fork, Salem, Payson and Santaquin. In locations where existing permanent easements
would be required in locations where the total existing right-of-way is less than 50 feet
wide. In locations where the total existing right-of-way and permanent easement width is
less than 80 feet, temporary easements would also be required. Table 8-2 below
summarizes sections of the alignment where acquisition of additional permanent or
temporary easements would be required.

Designs and Estimates Appendix 1.B.02.029.B0.133
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CHAPTER 8 ULS SYSTEM

CONSTRUCTION ASPECTS
TABLE 8-2
Spanish Fork — Santaquin Pipeline
Rights—of-Way
i Length Width

Station (Ft) Type of Easement (Ft)
13421 to 30+93 1772 Temporary 30
Permanent 50

30+93 to 40+00 907 Temporary 30
Permanent 50

52408 to 80+00 2792 Temporary 20
80+00 to 103+81 2381 Temporary 30
Permanent 50

103+81 t0154+08 5027 Temporary 20
154+08 to 192+11 3803 Temporary 20
192+11 to 240+90 4879 Temporary 30
Permanent 28

240+90 to 245+35 445 Temporary 30
Permanent 50

245+35 to 273+64 2,829 Permanent 17
273+64 to 284+00 1,036 Permanent 20
284+00 to 313+14 2,914 Temporary 20
Permanent 17

483+54 to 518+00 3 446 Temporary 40
Permanent 60

710+15 to 736+00 2,585 Temporary 30
Permanent 17

736+00 to 742+00 600 Temporary 30
Permanent 17

743+00 to 838+00 9,500 Temporary 30
Permanent 50

838+00 to 839-+00 100 Temporary 30
Permanent 40

839+00 to 876+00 3,700 Temporary 30
Permanent 50

876+50 to 877+00 50 Temporary 60
Permanent 40

Temporary 20

877+00 to 877+50 50 " 20
877+50 to 877+90 40 Temporary 20
Permanent 80

Designs and Estimates Appendix 1.B.02.029.B0.133
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TABLE 8-2 (continued)
Spanish Fork - Santaquin Pipeline
Rights—of-Way
. Length Width
Station (FO) Type of Easement (Ft)
877+90 to 878+90 100 Temporary 20
Permanent 40
Temporary 20
878490 to 879+40 50 Permanent 120
87940 to 879+70 30 Temporary 920
Permanent 50
879+70 to 938+26 5,856 Temporary 30
Permanent 50
Santaquin — Mona Reservoir Pipeline
. Length Width
Station (Fo) Type of Easement (Ft)
12428 to 165+23 15,295 Temporary 30
Permanent 50
165+23 to 179+44 1,421 Temporary 30
. Permanent 115
179+44 to 322+50 14,306 Temporary 30
Permanent 50
322+50 to 368+50 4,600 Temporary 20
368+50 to 418+50 5,000 Temporary 30
Permanent 50
418+50t0 419+10 60 Permanent 60

Mapleton — Springville Lateral Pipeline

Permanent easements would be required along the Mapleton — Springville Lateral
pipeline in locations where the total existing right-of-way is less than 50 feet wide. Two
such locations occur along the pipeline. In locations where the total existing right-of-way
and permanent easement width is less than 80 feet, temporary easements will be required.
The temporary easement width shall be set equal to the difference between 80 feet and
the sum of the existing right-of-way and permanent easement. Table 8-3 below
summarizes the locations where acquisition of permanent and temporary easements
would be required along the Mapleton — Springville Lateral Pipeline alignment.

1.B.02.029.B0.133
Bonneville Unit
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TABLE 8-3
Mapleton — Springville Lateral Pipeline
Rights—of-Way

. Length Width

Station (Ff) Type of Easement (Fo)
29+45 to 72+55 4,310 Temporary 30
162+11 to180+00 1,789 Permanent 10*
197+50 to 210+00 1,250 Temporary 30
244+50 to 293+00 4,850 Temporary 30
300+37 to 305+71 534 Temporary 60
Permanent 20

305+71 to 310+38 467 Temporary 60
Permanent 20

*Development encroachment makes it impractical to acquire additional temporary
easements along this stretch.

Additional permanent and temporary casements may be needed between approximate
pipeline station 305+00 (where the alignment leaves the canal bed and runs parallel to the
existing canal), and the end of the alignment. Current Utah County plat maps show a
right-of-way for the existing Mapleton Lateral only and do not show right-of-way for the
existing piping system that begins at the end of the Mapleton Lateral that delivers water
to Hobble Creek and East Bench Canal.

Spanish Fork — Provo Reservoir Canal Pipeline

The majority of the Spanish Fork - Provo Reservoir Canal Pipeline alignment would be
within existing state and local road rights-of-way. Sections of the pipeline in these
rights-of-way would not require acquisition of additional temporary or permanent
easements, except where the existing right-of-way is inadequate for construction or
maintenance access. Portions of the alignment not within public rights-of-way or within
inadequate rights-of-way requiring acquisition of additional permanent or temporary
easements are summarized in Table 8-4.
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TABLE 8-4
Spanish Fork — Provo Reservoir Canal Pipeline
Rights—of-Way
. Length Width
Station (Ft) Type of Easement (Fp)
675+00 to 704+36 2,936 Permanent* 60
764436 to 779+36 1,500 Temporary 20
Permanent 60
817436 to 820+86 350 Permanent* 30
820+86 to 821+86 100 Permanent* 60
899+36 to 910+56 1,120 Permanent* 20
981+36 to 987+36 600 Temporary 20
987+36 to 988+86 150 Permanent 60
988+86 to 993+36 450 Permanent - 60
1007+36 to 1013+36 600 Temporary 20
Permanent 50
1072436 to 1091+91 1,955 Temporary 20
Permanent 60
1091491 to 1092+91 100 Temporary 20
Permanent 100

*Provo City expected to extend roadway along this portion of the alignment
GEOTECHNICAL CONDITIONS

The facilities that would comprise the ULS System would be located in the Wasatch
Front geomorphologic setting. The base of the mountains is located in alluvial fan
deposits overlying lacustrine sediments of the paleo Lake Bonneville. The principal
geologic hazards to the facilities are expected to be surface rupture and liquefaction
resulting from a nearby earthquake, stability of natural slopes as well as excavation cuts,
potentially expansive or compressible soils, and soil chemistry with regard to potential
corrosivity to pipe materials.

SEISMIC CONSIDERATIONS

The project would be situated near the center of the Intermountain Seismic Belt (ISB), a
zone of concentrated earthquake activity extending from Arizona to northern Montana,
and historically one of the most seismically active areas in the continental United States.

In Utah, the ISB is characterized by a broad band of northerly trending normal faults,
typically down faulted to the west called the Wasatch fault zone. Geologic and
geomorphic evidence shows that repeated, normal-slip surface faulting has occurred in
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the Salt Lake Valley through late Pleistocene to Holocene time. The fault zone extends a
distance of about 240 miles. Studies of the fault zone suggest that it is composed of 10
discrete segments, each of which may rupture independently during a major earthquake.
Earthquakes between magnitudes of about M 6.5 and M 7.5 are expected in the region
and are generally associated with identifiable faults, such as the Salt Lake or Provo
segment of the Wasatch fault zone that show evidence of recent seismic activity. The
Salt Lake, Provo and Nephi segments are the closest portions of the Wasatch fault zone to
the project area.

The Wasatch fault zone is characterized by long periods of inactivity and periodic major
earthquakes, Since Lake Bonneville drained about 12,000 years ago, earthquakes and
offsets along the Wasatch fault zone have disrupted the Bonneville deposits a number of
times. The most recent earthquake dated in trenches excavated across the Provo segment
is about 600 years old.

Sixth Water Hydroelectric Power Plant

The Sixth Water Hydroelectric Power Plant would be located at the downstream end of
the Sixth Water Aqueduct. Civil construction will require additional excavation east of
the connection shaft and may require rock excavation.

Upper Diamond Fork Hydroelectric Power Plant

Excavation for the Upper Diamond Fork Hydroelectric Power Plant located at the
downstream end of the Upper Diamond Fork Pipeline and upstream of the vortex
structure. It is expected that the excavation would be in conglomerate, sandstone, and
siltstone of the North Horn Formation.

Spanish Fork Canyon Pipeline

At the mouth of Diamond Fork Canyon, open trench excavation for the Spanish Fork
Canyon Pipeline is expected to be in Triassic Thynes Limestone and Woodside Shale as
exposed in nearby canyon walls and in road cuts. Residual soil resulting from weathering
of these rocks is typically silt to silty clay, but coarse, angular fragments of sound rock
occur in talus slopes that feed from these formations.

The pipeline alignment would pass through a complex series of normal faults. As a result
of these faults, older rocks are exposed to the west at the lower end of the canyon at
lower elevations than younger rocks higher in the canyon.

Down the Spanish Fork Canyon, west of the Triassic rocks are a series of older Permian
limestones, siltstones, and sandstones of the Park City, Diamond Creek, and Kirkman
Formations. The Kirkman limestone includes a conglomeratic member near the base of
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the formation that is exposed in the canyon and weathers to cobbles in a silty sand or
sandy silt matrix in the canyon floor.

Further downstream, Oquirrh Formation is exposed from east of the Cold Springs area to
the mouth of the Spanish Fork Canyon.

In general, the pipeline would be located on the north side of the existing U.S. Highway
6. However there are several tight spots along the canyon where rock outcrops and talus
slopes pinch the roadway against the river, resulting in little or no space to the north of
the highway in which to place the pipeline. In these locations it would be necessary to
either cut into the slope, extend the road shoulder or place the pipeline in the road.

A thin mantle of alluvial deposits covers most of the canyon floor from Diamond Creek
to the mouth of Spanish Fork Canyon. The pipeline would be buried primarily in this
alluvium consisting of silt, sand and gravelly silt and sand; however excavation in
residual soil derived from weathering of the parent bedrock is anticipated. Rock
excavation by blasting may be necessary in some locations.

The pipeline alignment would cross several normal faults from Diamond Fork to the
mouth of Spanish Fork Canyon. The most important faults are the Little Diamond Creek
Fault, just west of Diamond Fork, and the main group of faults associated with the
Wasatch fault zone, which extends north and south along the west margin of Utah Valley.
The Little Diamond Creek Fault and the Wasatch Fault Zone are believed to be
potentially active. The estimated slip rate along the Little Diamond Creek Fault is less
than 1 mm/yr.

Spanish Fork Canyon - Santaquin Pipeline

The Spanish Fork-Santaquin pipeline alignment crosses through Pleistocene and
Holocene terrace gravels south of the mouth of Spanish Fork Canyon, then passes
through several miles of silt, silty sand, sand, gravel, and cobbles associated with Lake
Bonneville shoreline deposits. Along the pipeline alignment further from the mountains,
the soils in the valley become typically silts, silty clays, or clays of low plasticity.

Rocky Ridge is a faulted complex of Pennsylvanian/Permian limestone and/or quartzite
of the Oquirrh Formation that protrudes westward into the Utah Valley near Payson.
Lake Bonneville terrace deposits of sand and gravel flank the ridge. Soil may be
relatively thinner at this location because of its close proximity to the ridge.

The Wasatch Fault zone extends southward along the eastern side of Utah Valley to
Rocky Ridge, and continues south into northern Juab County. The Spanish Fork-
Santaquin pipeline alignment would cross this fault at Rocky Ridge and then continue
southward, roughly parallel to but west of the fault zone. The estimated fault slip rate of
the Wasatch Fault zone at Rocky Ridge and south into Juab County is less than 1 mm/yr.
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Santaquin - Mona Reservoir Pipeline

The Santaquin — Mona Reservoir Pipeline alignment continues south from the end of the
Spanish Fork Canyon — Santaquin Pipeline parallel to the Union Pacific Railroad to the
existing Mona Reservoir, through several miles of Pleistocene and Holocene through
several miles of silt, silty sand, sand, gravel, and cobbles associated with Lake Bonneville
shoreline deposits.

Spanish Fork Canyon — Provo Reservoir Canal Pipeline

The Spanish Fork Canyon — Provo Reservoir Canal Pipeline alignment skirts the base of
the Wasatch Mountains, and crosses the Provo River before connecting to the Provo
Reservoir Canal. Soils are predominantly alluvial fan deposits of coarse sand and gravel
originating from adjacent canyons in the Wasatch Mountains, which overlie lacustrine
deposits, consisting of primarily of silt, sand and gravel associated with Lake Bonneville.
Relatively deep sequences of alluvial fan material have accumulated at the mouth of
Spanish Fork River and the Provo River canyons. The pipeline alignment does not cross
any of the known active faults located north of the mouth of Spanish Fork Canyon. The
potential for liquefaction of sediments in Utah Valley in the event of a major earthquake
has been assessed to be low to moderate.

Mapleton — Springville Lateral Pipeline

Geotechnical conditions along the Mapleton — Springville Lateral Pipeline which would
be within the existing Mapleton Lateral Canal, would be similar to the Spanish Fork
Canyon — Provo Lake Canal Pipeline as previously described. Soils encountered and used
in the construction of the Mapleton Lateral Canal were predominantly silt.

PIPELINE CONSTRUCTION CONSIDERATIONS

The following subsections describe the pipeline construction procedures that would be
used to construct each pipeline.

The following sequence would be used to construct pipelines:

Clear and grade pipeline alignments

Excavate trench for pipe installation

Haul pipe to construction sites

Place pipe along trenches

Place pipe in trenches and connect pipe

Backfill trenches and grade surface

Clean up and restore areas disturbed by construction
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Clearing and Grading

Clearing would be performed in accordance with the permits and conditions contained in
easement agreements with public land managers and private landowners. Vegetation and
obstacles would be cleared as necessary to allow safe and efficient use of construction
equipment. Large woody vegetation would be chipped and/or shredded and placed in
topsoil areas. Debris from right-of-way preparation would be disposed in accordance with
any applicable regulations, permits or agreements. Right-of-way grading would be
limited to that necessary to provide safe and efficient machinery movement and
operation. Topsoil would be stripped where possible and stockpiled for use in site
revegetation. Temporary bridges or culverts across creeks on the right-of-way may need
to be constructed to provide vehicle safety and to reduce harmful environmental effects.
Rights-of-way would be graded to minimize effects on drainage and slope stability. Steep
terrain, where the right-of-way must be terraced to provide a level temporary work area,
would be restored after construction to approximate original contours. Signs and markers
along roads would be temporarily removed during construction and replaced following
construction. Cross street and driveway pavements would be cut and temporarily covered
during pipeline construction to maintain access.

Pipe Trench Excavation

The open trench method would be used for most of the pipeline construction. Trenches
would accommodate steel pressure pipelines ranging from 24- to 84-inches in diameter
with cover ranging from 3- to 7-feet. The pipeline trenches would be excavated with
crawler-tracked excavators and sloped or shored to meet U.S. Department of Labor,
Occupational Safety and Health Administration (OSHA) standards to protect workers
from cave-ins. Trench-boxes would be used in areas where trenches could not be sloped
or where soils may be unstable for standard excavation techniques. The excavated
material would be used for pipe backfill where suitable. Any unsuitable or excess
material would be hauled away for disposal in local gravel pits and other existing
material disposal sites. Much of the pipeline trench excavation would occur in road and
highway shoulders, except in cities where the pipeline trench would be excavated in
paved streets and in farmland where the pipeline trench would be excavated in soil.
Trenches would be excavated deeper in cities where the pipelines would cross under
existing utilities to minimize service disruptions. The maximum length of open pipeline
trench would be 500 feet. Open trenches would be covered with steel plates during
periods when no active construction is occurring,.

Rippers, jackhammers, blasting or other specialized equipment may be required to
excavate rock. Mechanical rippers would be used to excavate rock where appropriate,
supplemented by jackhammers. Blasting would be used only in areas away from homes,
schools, and businesses. If blasting were required, all blasting operations, including
transportation, storage and handling of explosives and blasting materials, would comply
with county, state and federal regulations. Blasting permits and authorizations would be
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obtained from regulatory agencies including the U.S. Bureau of Alcohol, Tobacco and
Firearms and OSHA.

Groundwater encountered in excavated pipeline trenches would be collected and pumped
into temporary land application systems or routed to appropriate storm drains. No turbid
water would be discharged into streams or storm drains connected to streams without
removing the turbidity to achieve water quality standards. Any water required to be
discharged to natural streams would be performed under a Utah Pollution Discharge
Elimination System (UPDES) permit.

Pipe Installation

The steel, concrete-coated and mortar-lined pipe would be shipped from the manufacturer
by truck in lengths up to 40 feet and unloaded by crane along the construction work area
and within the temporary construction easements, or in the nearest designated
construction staging area for temporary storage. Pipe would transported from the staging
area to the work site by flatbed truck and unloaded by crane.

Pipe would be installed in lengths up to 40 feet. Pipe bedding and special backfill
material would be imported from existing commercial sources. Suitable topsoil and
native earth stockpiled from the trench excavation would be retained on site for surface
restoration.

Pipe would be placed in the excavated trench by crane and connected to previously laid
sections by pushing it into place on temporary supports for alignment and welding the
pipes together. Protective coating would be applied to each weld after it is inspected.
Cathodic protection consisting of test stations, anode beds, rectifiers, or impressed current
facilities would be installed to further protect the pipeline from corrosive soil conditions.
After the pipe sections are connected, a soil cement slurry would be carefully placed
around the pipe and allowed to cure to form a secure bed for the pipe. Imported pipe
backfill material would be placed around the remainder of the pipeline to a depth of 1
foot over the top of the pipe. The remainder of the trench will be backfilled with native
soils obtained in required trench excavation. All backfill materials would be compacted
to 90 percent in undeveloped areas and 95 percent in developed areas subject to traffic
and other human uses. The pipe backfill would be mechanically compacted with a
vibratory compactor. Mechanical compaction would be used near the ground surface
along roadways.

Following pipeline installation, the contractor would remove all debris. Excess backfill
material would be removed and disposed of in an approved site. Stockpiled topsoil would
be spread evenly over the work area and revegetated if the work area was previously
vegetated.
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CROSSINGS

The ULS System pipeline alignments would cross numerous special features including
roads, interstate highways, natural waterways, canals, power lines, and railroads. This
section provides a summary of the existing features to be crossed and construction.
procedures that would be used to make the crossings. Some of the crossings could be
accomplished through an open trench, while others would require special trenchless
construction techniques. Both open trench and trenchless construction methods are
described in the following subsections.

Open Trench Crossings

The Open Trench excavation technique would be used for all crossings where open
trench crossing is an appropriate construction method.

Micro-tunneling and Jack/Bore Crossings

Micro-tunneling and jack/bore construction techniques involve excavating underground
from a jacking pit to a receiving pit to avoid disturbing surface features between the two
pits. Micro-tunneling would be performed for distances up to 750 feet; jack/bore
operations would be performed up to 300 feet. Both techniques would require shored and
braced pits on each side of the area to be excavated underground. Pit shoring systems
would consist of sheet piles with internal bracing or circular steel ribs with liner plates
and internal bracing. Each jacking pit would be about 15-feet wide and 50-feet long;
receiving pits would be about 10-feet wide and 20-feet long.

Micro-tunneling would be performed using a slurry process involving a micro-tunneling
boring machine, pipe-jacking frame set on a thrust block, slurry tanks and pumps, water
cooling/jetting tanks and pumps, bentonite lubrication system, and operator station. The
laser-guided tunneling system would be operated from the ground surface and require
adequate space for the operator station, slurry tanks, water tanks, bentonite lubrication
units, a crane, generators and pipe storage. As the micro-tunneling progresses, 40-foot-
long carrier pipes would be lowered into the jacking pit and jacked into the tunneled area
following the machine. Water pipes would be installed inside of the carrier pipes.

Jack/bore operations would be performed using a jacking shield, steel casing, jacking
station, hydraulic jacks pushing against steel pressure plates set in a concrete thrust wall.
The ground would be excavated at the jacking shield face using power-tunneling
equipment; excavated muck would be transported to the jacking pit and removed for off-

site disposal. This tunneling technique would require adequate surface space for
~ generators and equipment to operate the hydraulic jacks, a crane, and access for trucks to
haul excavated muck and pipe storage. As the tunneling progresses, 40-foot-long carrier
pipes would be lowered into the jacking pit and hydraulically jacked into place following
the jacking equipment.
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Groundwater may be encountered using micro-tunneling and jack/bore techniques.
Dewatering would be an important design consideration and could involve portable
pumps to extract groundwater, cut-offs to isolate groundwater from the construction
arcas, ground freezing to temporarily immobilize the water, or other groundwater
management measures. All groundwater would be disposed in compliance with
regulatory requirements. Any groundwater discharges to natural streams would be
performed under a UPDES permit.

Road, Highway and Interstate Crossings

The open trench excavation technique would be used at all local road crossings
encountered along the pipeline alignment during construction. Pipe backfill would be
heavily compacted all the way to the ground surface or pavement invert at road crossings
to prevent the road surface from subsiding under repeated traffic loads during and after
construction. Pavement at each road crossing would be restored to a condition better than
or equal to existing conditions.

Pipeline crossings of state and federal roads and highways may require jack/bore
construction techniques. Each pipeline crossing would be scheduled and coordinated with
UDOT. Pipeline casings under the highways and interstate would be extended as
appropriate to meet UDOT requirements outlined in the construction permit and
easement conditions. Table 8-5 presents the highway and interstate crossings.

TABLE 8-5
Highway and Interstate Pipeline Crossings
Approximate . .
Feature Name Pipeline Highway or Cross.l ng
Stati Interstate Technrique
tation
Spanish Fork — Santaquin Pipeline 13+21 US Highway 89 Jack/bore
Spanish Fork — Santaquin Pipeline 38+00 U.S. Highway 6 Jack/bore
. o e U.S. Highway

Spanish Fork — Santaquin Pipeline 710+00 6/State Route 198 Jack/bore
Spanish Fork — Santaquin Pipeline 742+00 Interstate 15 Jack/bore
Spanish Fork — Santaquin Pipeline 882+00 U.S. Highway 6 Jack/bore
Spanish Fork - Provo Reservoir .
Canal Pipeline 944+00 U.S. Highway 189 Jack/bore
Spanish Fork —Provo Reservoir | 413,09 | State Route 52 Jack/bore
Canal Pipeline
Designs and Estimates Appendix 1.B.02.029.B0.133
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Railroad Crossings

Pipeline crossings of railroad tracks would be achieved by jack/bore construction
techniques. Each pipeline crossing would be scheduled and coordinated with Union
Pacific Railroad. Pipeline casings under railroad tracks would be extended as appropriate
to meet easement conditions and regulatory agency requirements in the construction
permit. Table 8-6 below summarizes the required railroad crossings.

TABLE 8-6
Railroad Crossings
Approximate
Pipeline Pipeline Crossing Technique
Station
Spanish Fork — Santaquin Pipeline 14+00 Jack/bore
Spanish Fork — Santaquin Pipeline 38+00 Jack/bore
Spanish Fork — Santaquin Pipeline 938+00 Jack/bore
Spanish Fork Canyon Pipeline 397+00 Jack/bore

Stream, River and Canal Crossings

Pipeline crossings of streams and rivers would be achieved by micro-tunneling and
jack/bore construction technique. Each pipeline crossing would be scheduled and
coordinated with appropriate regulatory agencies. Pipeline casings under streams and
rivers would be extended as appropriate to meet easement conditions and regulatory
agency requirements in the construction permit. Table 8-7 summarizes the stream and
river crossings.

TABLE 8-7
Stream, River and Canal Pipeline Crossings
Approximate Crossin
Pipeline Name Pipeline Water Feature T ng
. echnique

Station
Spanish Fork Canyon Pipeline 130+00 Creek Jack/bore
Spanish Fork Canyon Pipeline 139+10 Creek Jack/bore
Spanish Fork Canyon Pipeline 164+40 Creek Jack/bore
Spanish Fork Canyon Pipeline 188-+50 Creek Jack/bore
Spanish Fork Canyon Pipeline 202+00 Creek Jack/bore
Designs and Estimates Appendix 1.B.02.029.B0.133
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TABLE 8-7 (continued)
Stream, River and Canal Pipeline Crossings

Approximate Crossin
Pipeline Name Pipeline Water Feature g
. Technique
Station
Spanish Fork Canyon Pipeline 223+00 Creek Jack/bore
Spanish Fork Canyon Pipeline 265+00 Creek Jack/bore
Spanish Fork Canyon Pipeline 283+75 Creek Jack/bore
Spanish Fork Canyon Pipeline 306+70 Creek Jack/bore
Spanish Fork Canyon Pipeline 325+50 Creek Jack/bore
Spanish Fork Canyon Pipeline 368+00 Creek Jack/bore
Spanish Fork Canyon Pipeline 383+97 Creek Jack/bore
Spanish Fork Canyon Pipeline 422+00 Mapleton Lateral
Canal

. e 1 . Jack/bore or
Spanish Fork - Santaquin Pipeline 98+00 Mill Race Canal Micro-tunnel

. e 1 . . Jack/bore or
Spanish Fork — Santaquin Pipeline 100+00 Spanish Fork River Micro-tunnel
Spanish Fork — Santaquin Pipeline 103+00 South Field Canal Jack/bore
Spanish Fork ~ Santaquin Pipeline 143+00 Salem Canal Jack/bore
Spanish Fork — Santaquin Pipeline 242+00 Salem Canal Jack/bore
Spanish Fork — Santaquin Pipeline so1+00 | STEWPETy FUghline | jacibore
Spanish Fork — Santaquin Pipeline 516+00 Strawbcz:rg_l;hghhne Jack/bore
Spanish Fork — Santaquin Pipeline 578+00 Irrigation Canal open cut
Spanish Fork — Santaquin Pipeline 592+00 Irrigation Canal open cut
Spanish Fork — Santaquin Pipeline 627+00 Irrigation Canal open cut
Spanish Fork — Santaquin Pipeline 630+00 Irrigation Canal open cut
Spanish Fork — Santaquin Pipeline 686+00 Irrigation Canal open cut
Spanish Fork - Santaquin Pipeline 691+00 Spring Creek Jack/bore
Spanish Fork — Santaquin Pipeline 800+00 StraWb%erglghlme Jack/bore
Spanish Fork — Santaquin Pipeline 880-+00 drainage channel open cut
Sgntagum — Mona Reservoir 344400 Inlet to Mgna Jack/bore
Pipeline Reservoir
Spanlsh.For‘k — Provo Reservoir 313+00 Hobble Creek Jack/bore
Canal/Pipeline
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TABLE 8-7 (continued)
Stream, River and Canal Pipeline Crossings

Approximate Crossin
Pipeline Name Pipeline Water Feature Techni Ee
Station 1

Spanish Fork — Provo Reservoir 357400 Spring Creek Tack/bore
Canal/Pipeline
Spanish Fork — Provo Reservoir .
Canal/Pipeline 678+00 Upper Union Canal Open cut
Spanish Fork - Provo Reservoir
Canal/Pipeline 768+00 Rock Canyon Open cut
Spanish Fork —Provo Reservoir 941+00 Timpanogos Canal Jack/bore
Canal/Pipeline
Spanish Fork — Provo Reservoir 988+00 Provo River Micro-tunnel
Canal/Pipeline
Spanish Fork — Provo Reservoir 992400 Union Canal Jack/bore
Canal/Pipeline A
Spanish Fork — Provo Reservoir 1010+00 Bench Canal Jack/bore
Canal/Pipeline
Spanish Fork — Provo Reservoir Provo Reservoir
Canal/Pipeline 1013+00 Canal Jack/bore
Utility Crossings

The Central Utah Project water pipelines will cross several utilities potable water lines,
sewer lines, storm water lines, irrigation water lines, buried and overhead electric power
lines, buried and overhead telephone lines, buried and overhead cable television lines,
fiber optic communication lines, and gas lines. In general, the project pipelines would be
located beneath existing utilities, unless the existing utilities are extremely deep (greater
than 10 feet), such as a deep gravity sewer pipe. The crossing of gravity or pressure
wastewater pipelines will conform to the State of Utah Health Services Department
requirements for separation of the potable water system. At the time of this study,
horizontal separation of ten feet and a vertical separation of at least one and one-half feet
were required. The pipeline design will also allow a minimum vertical clearance of one
foot from existing utilities at open-cut crossings. Special details for utility crossings will
be provided in the design to show the requirements for backfilling existing utilities and
for supporting them so that they are not deflected when the supporting soils are removed
for the CUP pipeline installation. Ideally, existing utility lines will remain intact and in
service while the CUP pipeline is being installed. Complete descriptions of all utility
crossings are located in Technical Memorandum III-D of the ULS Alternatives
Feasibility Study of May 2004.
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HYDROELECTRIC POWER PLANT CONSTRUCTION PROCEDURES

The following subsection describes a typical construction sequence that would be
followed to construct the hydroelectric power plants in Diamond Fork Canyon. Detailed
construction procedures, drawings, specifications and renderings are located in the ULS
Alternatives Feasibility Study Technical Memorandums of May 2004,

Clear and grade the power plant site and access road

Excavate foot print of powerhouse down to foundation level
Excavate the trench for the steel pipe connecting the municipal and industrial pipeline
to the powerhouse;

Excavate foot print of tailrace chamber down to the foundation level
Construct powerhouse building and tailrace chamber;

Install steel pipe in trench

Install electrical and mechanical equipment in powerhouse

Make electrical connections

Backfill, grade and pave

Clean up and restore areas disturbed by construction

ELECTRIC TRANSMISSION LINE CONSTRUCTION PROCEDURES

The following subsections describe a typical construction sequence that would be
followed to install the buried and overhead transmission lines proposed in this alternative.
Detailed construction procedures and alignments for transmission lines are located in the
ULS System Alternatives Feasibility Study (Technical Memorandum V-C) of May 2004.

Buried Transmission Lines

The construction sequence for installation of the buried portions of the transmission cable
would be:

e Locating the cable route

Digging the trench

Installing the cables

Backfilling the trench

Restoring the Site

Overhead Transmission Lines

The construction sequence for installation of the overhead portions of the transmission
line would be:

e Locating and Stacking the Line

o (Clearing Right of Way and Road Access

o Installing Pole Footings
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Erecting Transmission Poles

Stringing and Sagging Line Conductors
Clipping In the Conductors

Restoration of the Site

GENERAL SCHEMATICS RELATED TO ULS CONSTRUCTION

During the preparation of the Environmental Impact Statement for the ULS System, a
number of schematics were provided to the EIS team members for their impact
evaluation. Some of those drawings are provided here in Table 8-8 and shown
schematically on the following pages for information purposes and for future reference.

TABLE 8-8
Schematics Related to ULS Construction

Figure No. Subject of Schematic

Figure 8-1 | Upgraded power poles for the Sixth Water transmission line

Typical cross section of air release and vacuum relief vault.
Figure 8-2 | (Along US-6 and roadways, air vents may need to be moved into the hillside in
spots to minimize safety issues.)

. Figure 8-3 | Typical cross section of blowoff drain valve

Figure 8-4 | Typical cross section of pipeline turnout with meter

Figure 8-5 | Schematic drawing of typical pipeline construction procedures

Figure 8-6 | Schematic drawing of typical pipe trench cross section

Figure 8-7 | Schematic of pipeline construction in highway shoulder

Figure 8-8 | Typical slurry micro-tunneling procedures

Figure 8-9 | Typical bore and jack procedures

Figure 8-10 | Cross section of Interstate 15 bore and jack crossing.

Figure 8-11 | Cross section of micro-tunneling under the Provo River

Figure 8-12 | Typical pipeline construction work area

Figure 8-13 | Restricted pipeline construction work area
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Upgraded Power Poles for the Sixth Water Transmission Line
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Schematic Drawing of Typical Pipeline Construction Procedures
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Figure 8-6
Schematic Drawing of Typical Pipe Trench Cross Section
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Figure 8-9
Typical Bore and Jack Procedures
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Central Utah Water Canservag;@llaf

355 WEST UNIVERSITY PARKWAY OREM, UTAH 84058
TELEPHONE (801) 226-7100

Don A. Christiansen, Genaral Manager
Secratary/Treasurer

QFFICERS
Claude R. Hicken, Prasident
Robert F. Weyhar, Jr. Vice President

BOARD OF DIRECTORS

Afton G. Blood
Lao L. Brady
Brent Brotherson
Evans Tim Doxay
R. Roscoe Garrett
Harley M. Gillman
Claude R. Hicken
Roger W. Hicken
Rondal McXae
Patricia A, 0'Rorke
Gary D. Palmar
David R. Rasmussen
W. Howard Rifey
Jamaes J. Smeadley
Stanlay R. Smith
John L. West

Rabert F, Weyher, Jr.

Boyd Woarkman

March 5, 1999

Mr. Bruce C. Barrett, Area Manager

"Attn: PRO-440

U.S. Bureau of Reclamation
Provo Area Office

302 East 1860 South
Provo, UT 84606-7317

Subject: Extension of Interim for Payment of Non-Reimbursable Operation and
Maintenance Expenses - Contract No. 94-07-40-R1670 - Central Utah Water
Conservancy District - Bonneville Unit - Central Utah Project, Utah

Dear Bruce:

Enclosed is Reclamation’s duplicate original of the fully executed “Memorandum
of Agreement Between the Bureau of Reclamation and the Central Utah Water
Conservancy District for Payment of Non-Reimbursable Operation and Maintenance
Expenses.” The District has indicated its concurrence with the two pen and ink changes
identified on page 4, paragraph 3 of the contract by initialing the changes.

We appreciate Wayne Pullan’s help on this contract as well as that of Kib
Jacobson from the Regional Office.

If you have any questions, please call me.
Sincerely yours,

Richard L. Tullis, P.E.
O&M Manager

RLT:dv

Enclosure



Fxtension No. 1 to
Contract No. 94-07-40-R1670

MEMORANDUM OF AGREEMENT
BETWEEN
THE BUREAU OF RECLAMATION
AND
THE CENTRAL UTAH WATER CONSERVANCY DISTRICT
FOR \

PAYMENT OF NON-REIMBURSABLE OPERATION AND MAINTENANCE
EXPENSES |

BONNEVILLE UNIT
CENTRAL UTAH PROJECT

This Interim Contract is entered into the M_ day of ;9‘ LZ/MM;] ,
199,%: between the Central Utah Water Conservancy District (District) and the Bureau of
Reclamation (Reclamation).
Purpose

The purpose of this Interim Contract is to define the method for payment of operation,

maintenance, and replacement (OM&R) costs associated with non-reimbursable cost provisions
of the District’s repayment contract with the United States until a cost allocation is completed for
the project that will determine OM&R payment responsibilities of the parities. Non-
reimbursable costs include expenses associated with the Instream Flow Agreement dated
February 27, 1980 (Agreement), as amended September 13, 1990 (Amended Agreement).
Background

Article 7 of the Agreement calls for a new project cost allocation to be completed, if

necessary, in accordance with Federal Reclamation Law. A cost allocation for the Bonneville

Unit has not been performed since the 1988 Definite Plan Report (DPR), and it is anticipated that

a new one will not be completed in the next few years. The 1988 DPR was in accordance with

the Agreement. It outlined the intent of the Agreement regarding payment of OM&R expenses




. associated with instream flows. That intent was expressed in a footnote on page 154 of the

Supplement to the Definite Plan Report, May 1988, Designs and Estimate Volume 1 Appendix:

"Under the terms of the instream flow Agreement the District will provide 15,800
acre-feet (of the 44,400 acre-feet total) either from the project and/or from
conservation and purchase. The portion of the OM&R costs associated with the
15,800 acre-feet will be the responsibility of the District. The remaining O&M
will be paid by an appropriate managing agency."

Also, on page S-8 of the same Volume I Appendix, footnote 2 of the summary states:

"Of the $3,640,000 for stream fisheries mitigation, $3,355,000.00 is for the
instream flow Agreement. Under the terms of the Agreement, the Central Utah
Water Conservancy District (CUWCD) will provide 15,800 acre-feet of the
44,400 acre-feet total from the project and/or from conservation and purchases.
The portion of the OM&R costs associated with 15,800 acre-feet will be the
responsibility of the CUWCD."

It was clear how the Agreement anticipated payment for the water and who was

. responsible for what portion of the OM&R costs if the District furnished only the 15,800 acre-

feet and the 6,500 acre-feet of water for stream maintenance. Although the Amended Agreement

does not allocate OM&R costs for minimum stream flows, the Agreement does state in Article 7

that:

"...If the District discharges its obligation to provide water for minimum stream
flows, in whole or in part, with project water from the original 313,000 acre-feet,
the project facilities will necessarily be used to provide the water, and the costs
allocated to the water will be reallocated by the United States in accordance with

Federal Reclamation Law. In this regard. it is recognized that project water
developed for minimum stream flows and fisheries is nonreimbursable and the

District shall not be required to reimburse the United States for moneys expended
therefore.” (Emphasis added).

The parties acknowledge that the full 44,400 acre-feet of minimum stream flow water is being

provided by the District from Project Water and through the use of Project Facilities.

Since there is no suballocation of OM&R costs to water for instream flows identified in

. the DPR. OM&R costs cannot be allocated to instream flows as non-reimbursable costs under

9



Section 5 of the Colorado River Storage Project Act pursuant to the Repayment Contract No. 14- .
06-400-4286 and Supplemental Repayment Contract between the District and Reclamation.
Until a new project cost allocation is completed which will determine the OM&R responsibilities
for instream flows, Reclamation agrees to reimburse the District for all OM&R costs incurred by
| District for delivery of the 44;400 acre-feet of Project water for instream flow purposes.
OM&R costs reimbursed to the District from Reclamation for expenses incurred during
years 1992 through 1997 have been done so in accordance with Contract No. 94-07-40-R1670,
an interim contract that has now expired. The parties agree that the amounts reimbursed to the
District under Contract No. 94-07-40-R1670 have been appropriate. Contract No. 94-07-40-

R1670 states that, “If a cost allocation is not completed by 1997, this Interim Contract may be

extended or amended as the parties deem appropriate.” This agreement extends the Interim :

Contract on the terms described herein.
Term

This Interim Contract will allow for reimbursement of OM&R costs by Reclamation to
District from and including water year 1998 through the water year 2002 or until a cost allocation
has been approved for the Bonneville Unit, whichever is first to occur. If a cost allocation has
not been completed by 2002, this Interim Contract may be extended or amended as the parties
deem appropriate.

Reimbursement

Article 12(b) of Repayment Contract No. 14-06-400-4286, states: "These costs will be
determined by the Contracting Officer after consultation with the District." The District will
provide to Reclamation by December 1 of each year, the total amount of OM&R costs to be

considered by the Contracting Officer to be reimbursed to the District for non-reimbursable

LS ]




OM&R costs including costs associated with the delivery of 44,400 acre-feet of Project water for

instream flow purposes in the Uinta Basin. Reclamation will reimburse the District the amount

the Contracting Officer determines to be reimbursable.

The District will compute the amount to be considered by the Contracting Officer for

reimbursement to the District in the following manner during the term of this Interim Contract:

1.

Total OM&R costs will be identified for each individual feature and totaled.
These costs will include all OM&R costs including indirect and administrative
OM&R costs that will be distributed into the costs associated with each feature.
The costs obtained from step (1) will be multiplied by seven percent. The amount
computed from this step will comprise that portion of the OM&R costs to be
reimbursed to the District for costs associated with fish, wildlife, and flood
control. The seven percent percentage value was obtained by analysis of past years
reimbursements using a combination of separable and joint costs.

The amount obtained from step (1) will then be reduced by the OM&R
reimbursements the District receives from non-project users and further reduced
by the amount calculated from step (2). The resulting value is then multiplied by
the ratio of 44,400 acre-feet to 261,360 acre-feet. The value obtained from this
step will comprise that portion of the OM&R costs to be reimbursed to the

District for costs associated with delivery of 44,400 acre-feet of water under the
K6/ 36O~

Agreement and Amended Agreement. The -I-H%ge—feet is ehat—pem%

total current planned water supply for the Bonneville Unit of the Central Utah

Project.



4. Additional amounts to be reimbursed to the District under separate agreements . !
such as the Deer Creek Reservoir / Jordanelle Reservoir Operating Agreement
will be reimbursed to the District in accordance with those agreements.
After review, Reclamation will reimburse the District for the costs as calculated in steps
(2), (3), and (4) as provided for in Article 12 (b) of Repayment Contract No. 14-06-400-4286.
Review of Payments
The parties agree that payments made under the Interim Contract were appropriate, given
the information that was available regarding cost allocation during the years 1992 through 1997.
When a cost allocation is completed, or additional information is available, the parties reserve the

right to review and/or adjust payments made under this Memorandum of Agreement for their

appropriateness.
IN WITNESS WHEREOF, the parties have signed this Interim Contract the date first .

above written.

UNITED STATES BUREAU OF
RECLAMATION | |
APPROVED |
//M’ 7’;:/’/ N Eﬁl rb By
Field Solicitor's Office Regional Director
Attest: CENTRAL UTAH WATER ;
CONSERVANCY DISTRICT
By: d @:’M\J By:
Secrefary President

N
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Brent Brotherson Harley M. Gillman Michael H. Jensen Gary D. Palmer James J. Smedley Boyd Workman

Central Utah Water Conservancy District

355 WEST UNIVERSITY PARKWAY, OREM, UTAH 84058-7303 OFFICERS '
TELEPHONE (801) 226-7100, FAX (801) 226-7107 E' Tim Doxey, President
TOLL FREE 1-800-281-7103 . Roscoe Garrett, Vice President
WEBSITE www.cuwed.com Don A. Christiansen, General Man
‘ June 7, 2002 Secretary/Treasurer =
Mr. Ronald Johnston, Program Director . ‘g @
U.S. Department of the Interior _
CUP Completion Act Office _

302 East 1860 South
Provo, UT 84606-7317

Subject: Use of Repayment Contract OM&R Reserves

Dear Ron:

The purpose of this letter is to inform you that the District will need to expend the funds
currently available in its repayment contract OM&R replacement and emergency reserve
accounts. These accounts have been established in accordance with paragraphs 15 and 16 of the
District’s repayment contract with the United States as well and in accordance with the attached
letter from Reclamation to the District dated March 29, 1985. The accounts currently contain

$870,801 each for a total of $1,741,602.

The funds are required in order to replace of a portion of Alpine Aqueduct Reach 1. As
you are aware, Alpine Aqueduct Reach 1 has experienced premature failure due to ground
movement after fifteen years of service. There is a significant risk of aqueduct breaching while
the system is in operation unless the pipe is replaced. Replacement is underway at this time. The
total estimated cost for replacement of the failed portion is $1.8 million dollars.

The repayment contracts requires the District to obtain approval of the Contracting
Officer prior to expending the $870,801 available from replacement reserve account. The
repayment contract requires the District to advise the contracting officer of the amount and
purpose of funds that will be expended from the emergency reserve account.

As use of the funds will draw the two accounts down to zero dollars, we propose to
re-establish the OM&R replacement reserves at the rate of $200,000 each per year until an
amount equal to $1,000,000 has been deposited in each of the accounts. The combined amount
of $2,000,000 is approximately equal to one year’s estimated OM&R costs of the Bonneville
Unit that will be realized in five years. The funds will be acquired from both the water users that
are currently taking delivery of project water as well as from the District’s ad valorem taxes.

BOARD OF TRUSTEES



Mr. Ronald Johnston
Page 2
June 7, 2002

We request your prompt consideration in this matter. The District will need to move the
funds from the reserve accounts into the appropriate operating accounts prior to June 30, 2002.
If you have any questions, please contact Rich Tullis.

Sincerely yours,
7 3 v
//“/ 7 ;é- /2—/

, Don A. Christiansen
( A General Manager

Py

DAC/RLT:dv




United States Department of the Interior

BUREAU OF RECLAMATION
UPPER COLORADO REGIONAL OFFICE

P.O. BOX 11568 :

SALT LAKE CITY. UTaH 84147

IN REPLY

REFER TO: || -440
832. | MAR 2 9 1985

Central Utah Water
Conservancy District

P.0. Box 427

385 West 1300 South

Orem, Utah 84057

Gentlemen:

As provided for in the repayment contract between the United States
Government and the Central Utah Water Conservancy District signed

December 28, 1965, (Contract No. 14-06-400-4286) as described in Articles
15(c) and 16(c), the Replacement Reserve Fund and the Emergency Reserve
Fund for Operation and Maintenance may be reconsidered and changed by
mutual written agreement of both parties. As presently outlined, each fund
would accumulate at the rate of not less than $0.10 per acre-foot of water
apportioned under each development block.

It is hereby proposed that the amount to be accumulated for both the
Replacement Reserve Fund and the Emergency Reserve Fund for Operation and
Maintenance be an amount equal to one year's project operation, main-
tenance, and replacement expense estimated to be $500,000 by 1992. The
combined reserve fund shall be accumulated by the Contractor with annual
deposits of 360,000, starting in 1986, and accumulate until it totals
$500,000, including interest earned. Thereafter, the annual deposit may be
discontinued. The interest earnings shall continue to accumulate and be
retained as part of an expanding reserve fund.

A1l other provisions will remain the same as agreed to in the 1965
Repayment Contract as amended and supplemented.

If you accept this proposed change, pTease sign one copy of this letter and
return to me, Attention 441 ,

Sincerely yours,

o " W J H!.P‘C—f"hu'
™ Clifford 1. Barrett
Regional Director
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CONSTRUCTION COST TRENDS COMPUTATIONS
Bureau of Reclamation - Technical Services Center

=

The Bureau of Reclamation’'s Construction Cost Trends [CCT] were developed to track
construction relevant to the primary types of projects being constructed by the organization. All
the various cost indexes consist of two elements, contractor labor and equipment costs, and
contractor supplied materials and equipment.

When the indexes were originally developed, the substantial amount of construction work being
performed by the Bureau provided a large data reference for the 35 construction categories.
Actual field cost data were used to develop the costs baselines and their respective incremental
increases over time.

Since the early to mid 1980's, the number and magnitude of construction projects being
performed by the Bureau has declined. There are fewer construction projects in general and no
new large dam or hydroelectric projects. The number of data references from our own
construction has therefore declined as well.

Despite this reduction in the construction program, the Construction Cost Trends is still
considered a valuable asset used by many within Reclamation as well as numerous clients in
other government entities and the private sector. In order to perpetuate the CCT inas a
meaningful and professional manner as possible, cost models consisting of appropriate labor, ..
equipment, and materials types are now used as the principal costs reference in lieu of actual -
field data. Data for the models are primarily extracted from

Producer Price Indexes [PPI], US Department of Labor, Bureau of Labor
Statistics

Price Trends for Federal-Aid Highway Construction, US Department of
Transportation

Engineering News-Record, weekly publication of McGraw-Hill

Actual field data, when available, is used to confirm the reasonableness of the models.
Engineering judgment may also be used to adjust the results.

_f




Bureau of Reclamation Construction Cost Trends
(Base: 1977 =100 For Indexing Field Costs Only)

1984 1985 1986 1987
Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct

Construction Indexes

Earth dams 139 138 139 138 139 139 139 140 140 140 140 141 141 141 142 142
Dam structure 131 131 130 129 129 129 128 128 128 128 128 128 127 128 129 130
Spillway 144 144 145 145 145 146 147 148 150 149 150 151 151 150 151 151
Outlet works 153 153 155 155 155 155 157 1568 159 159 160 161 161 161 162 162

Concrete dams 154 154 155 156 155 156 157 158 159 159 160 160 160 160 161 161

Diversion dams 1563 153 1565 1556 156 156 157 157 158 158 158 159 159 159 160 161

Pumping plants 154 154 156 157 157 157 158 159 160 160 160 161 161 161 162 163
Structures and improvements 148 149 150 151 152 152 153 154 154 154 154 154 154 154 155 156
Equipment 160 161 163 163 164 164 166 166 166 167 168 170 169 169 170 171

Pumps and prime movers 161 162 163 163 164 164 166 166 167 168 169 170 169 169 169 170
Accessory elect + misc. equip. 161 161 164 164 165 165 166 166 166 167 168 170 170 171 172 174

Powerplants 157 158 159 160 160 161 162 162 163 164 164 166 166 167 168 170
Structures and improvements 149 149 150 151 152 152 153 154 154 154 154 155 155 154 155 156
Equipment 161 162 164 164 164 164 166 166 168 169 169 171 172 173 175 176

Turbines and generators 163 163 165 165 166 166 167 168 169 170 171 173 174 175 178 179
Accessory elect + misc. equip. 156 156 158 158 159 159 160 160 160 161 161 163 163 163 164 166

Steel pipelines 161 161 163 162 163 162 163 162 163 163 164 1656 165 165 166 167

Concrete pipelines 157 157 158 159 159 160 161 161 162 162 163 164 164 164 165 166

Canals 144 145 146 146 147 148 149 149 150 150 150 150 150 150 151 152
Canal earthwork 143 144 144 145 146 146 147 147 148 148 149 149 149 150 151 152
Canal structures 149 149 150 151 151 152 1563 153 154 153 154 154 154 154 155 156

Tunnels 161 161 162 163 164 165 166 167 167 168 168 169 170 170 171 173

Laterals and drains 143 143 144 145 146 146 147 148 148 148 148 148 148 149 149 150
Lateral earthwork 141 142 143 143 144 145 145 146 147 147 148 148 148 149 149 150
Lateral structures 145 145 146 147 147 148 149°:150 150 150 149 150 149 150 150 151

Distribution plpelines 155 155 156 157 157 158 158 159 160 160 160 162 162 162 163 164

Switchyards and substations 154 154 156 156 156 156 157 157 158 158 158 159 160 160 161 163

Wood pole transmission lines 146 146 148 149 148 147 148 150 148 146 145 146 147 145 146 148
Poles and fixtures 136 136 137 137 136 134 136 138 136 134 132 134 136 134. 134 135

. Overhead conductors and devices 159 161 164 164 164 163 164 165 163 162 161 163 162 161 162 164

Steel tower transmission lines 163 164 166 166 168 168 169 170 = 170 170 170 170 170 170 171 173

Primary roads 155 154 156 156 157 157 159 160 161 161 162 163 163 163 164 166

Secondary roads 160 160 161 161 162 164 165 168 171 174 175 178 181 182 186 189

Bridges 154 155 156 157 158 158 159 160 161 162 162 164 164 165 166 168

General property 156 155 158 158 158 159 159 159 159 159 160 161 162 161 162 164

Land Indexes

Arizona 132 132 136 136 140 141 142 143 144 145 146 147 148 149 150 151

California 225 225 223 223 223 223 218 212 206 205 203 201 201 201 201 203

Colorado 160 160 166 166 166 166 140 138 136 136 136 136 136 137 138 139

Idaho 139 139 140 140 140 140 136 132 130 129 128 127 126 125 124 123

Kansas 125 125 122 122 122 122 115 110 105 100 96 96 96 96 98 100

Montana 145 145 149 149 147 145 143 141 139 137 135 133 131 129 127 127

Nebraska 128 128 114 114 113 112 111 107 103 99 96 95 95 95 97 100

Nevada 132 132 136 136 136 136 136 136 138 138 140 142 144 146 148 150

New Mexico 132 132 136 136 136 136 132 130 127 124 124 124 131 138 145 152

North Dakota 141 141 142 142 142 132 125 120 118 116 114 112 111 111 111 112

Oklahoma 155 1565 156 156 156 152 146 135 133 131 129 127 125 122 121 121

Oregon 137 137 137 137 133 129 125 125 125 125 125 125 125 125 125 125

South Dakota 139 139 136 136 135 133 130 126 124 122 121 121 121 122 124 126

Texas 192 192 208 208 212 220 229 229 226 221 216 211 200 188 183 182

Utah 130 130 133 133 133 133 133 133 132 132 130 129 130 131 132 133

Washington 152 152 157 157 157 157 156 155 153 151 149 147 145 143 141 139

Wyoming 132 132 136 136 136 135 134 133 132 131 131 131 130 130 129 129

Other indicators

Composite trend 153 153 155 155 156 156 157 158 158 158 159 160 160 160 161 162

Machinery and equipment (BLS) 166 168 168 168 169 169 170 170 171 172 172 172 174 175 176 176

Federal salary 147 147 147 147 152 152 152 152 152 152 182 152 157 157 157 157

Inquiries to: D-8170 Fax: (303) 445-6475 or rbaumgarten(@do.usbr.gov or lpedde@do.usbr.gov

NOTE: The land indexes have been reinstated as part of the Construction Cost Trends. Because of a newly located source of land values from the U.S.
Department of Agriculture, it was apparent that our previously published land index values lagged actual values significantly. Because of this it was
necessary to recompute our values from 1985 forward.




Bureau of Reclamation Construction Cost Trends
(Base: 1977 =100 For Indexing Field Costs Only)

Construction Indexes

Earth dams
Dam structure
Spillway
Qutlet works
Concrete dams
Diversion dams
Pumping plants
Structures and improvements
Equipment
Pumps and prime movers
Accessory elect + misc. equip.
Powerplants
Structures and improvements
Equipment
Turbines and generators
Accessory elect + misc. equip.
Steel pipelines
Concrete pipelines
Canals
Canal earthwork
Canal structures
Tunnels
Laterals and drains
Lateral earthwork
Lateral structures
Distribution pipelines
Switchyards and substations
Wood pole transmission lines
Poles and fixtures
Overhead conductors and devices
Steel tower transmission lines
Primary roads
Secondary roads
Bridges
General property

Land Indexes

Arizona
California
Colorado
Idaho
Kansas
Montana
Nebraska
Nevada

New Mexico
North Dakota
Oklahoma
Oregon
South Dakota
Texas

Utah
Washington
Wyoming

Other Indicators

Composite trend
Machinery and equipment (BLS)
Federal salary

1992
Jan Apr Jul Oct

162 160 161 162
147 145 146 148
175 171 171 172
189 185 186 188
186 184 184 186
183 182 183 185
185 185 187 188
172 171 173 174
201 201 203 204
204 205 206 208
195 196 197 199
197 198 1989 201
173 172 173 175
212 213 215 217
216 217 218 220
191 191 192 194
195 195 196 198
178 178 179 181
167 166 167 169
167 166 168 170
172 171 172 174
196 195 196 198
167 165 166 169
167 166 167 170
168 166 168 170
178 178 179 181
189 188 188 190
172 171 173 175
157 158 163 166
191 188 187 186
197 196 195 196
188 185 185 186
216 211 209 210
189 188 188 190
185 185 187 189

182 185 188 191
271 275 279 283
162 164 166 168
145 146 147 148
113 114 115 116
139 139 139 142
123 123 123 123
210 214 218 222
205 205 204 203
118 118 119 120
123 124 125 126
151 155 159 163
148 146 144 144
165 164 163 163
160 163 165 169
166 166 166 166
140 142 143 145

186 185 186 188
204 206 207 209
187 187 187 187

1993
Jan Apr Jul Oct

164 165 165 166
150 151 152 152
174 175 175 176
189 190 191 192
188 189 189 190
186 187 188 189
189 190 191 192
175 176 177 178
205 206 207 208
209 210 211 211
199 200 201 203
202 203 204 205
176 176 178 179
218 219 220 221
221 222 223 224
195 195 197 198
199 200 201 202
181 182 183 184
170 171 172 172
172 172 173 173
174 175 176 178
200 200 202 203
170 171 175 176
171 172 173 173
171 172 178 179

181 182 183 184.

190 191 192 194
177 180 185 198
171 176 186 208
185 185 184 186
196 196 197 198
188 188 191 196
212 209 214 215
191 191 194 194
190 191 194 198

194 197 200 203
287 289 291 291
168 168 171 174
149 150 151 155
118 120 122 124
145 148 151 154
123 123 124 126
226 230 234 238
200 199 198 202
121 122 123 124
127 128 129 130
168 173 178 183
143 143 144 145
163 163 164 167
173 176 180 185
167 168 169 176
147 149 151 153

189 190 190 194
211 214 213 213
194 194 194 194

Inquiries to: D-8170 Fax: (303) 445-6475 or rbaumgarten@do.usbr.gov or Ipedde@do.usbr.gov

NOTE: The land indexes have been reinstated as part of the Construction Cost Trends. Because of a newly located source of land values from the U.S.
Department of Agriculture, it was apparent that our previously published land index values lagged actual values significantly. Because of this it was
necessary to recompute our values from 1985 forward,

1994
Jan Apr Jul Oct

168 163 167 168
154 145 155 156
178 176 173 175
194 194 191 193
193 192 188 190
191 191 191 193
193 195 195 197
181 183 182 184
208 209 211 213
210 213 214 215
204 204 206 208
207 207 208 209
182 183 183 185
222 222 223 224
226 225 225 227
199 200 202 204
203 204 204 206
184 185 185 186
174. 176 176 178
174 175 176 177
180 183 182 183
205 205 206 208
178 180 180 182
174 175 176 177

© 181 184 184 186

184 185 185 187
194 196 195 197
195 201 208 210
208 220 229 230
180 179 182 185
196 196 198 201
196 200 197 199
217 211 216 217
196 196 198 199
201 203 205 208

206 209 212 215
291 291 291 291
178 182 186 190
159 163 167 171
126 128 130 132
157 160 163 166
128 130 134 136
242 247 252 257
206 210 214 218
125 126 127 129
131 132 133 134
188 193 200 207
146 148 150 152
169 171 173 176
190 195 200 207
183 190 197 198
155 160 164 168

195 196 197 199
214 215 215 216
200 200 200 200

1995
Jan Apr Jul Oct

173 175 178 178
162 163 165 163
180 182 187 188
196 198 202 204
193 196 199 201
195 198 201 202
200 202 204 206
188 191 194 197
213 215 217 218
217 219 220 221
209 210 211 213
212 213 215 216
189 191 194 197
226 227 228 228
228 229 230 231
205 206 207 208
209 211 212 213
188 189 191 191
182 184 187 189
181 182 185 181
188 191 194 198
210 212 216 220
188 190 192 190
181 181 185 182
192 196 197 196
188 190 192 193
198 202 203 204

209 217 214 214

221 218 209 208
195 218 222 222 -
205 215 218 219
201 204 206 208
224 229 230 231
204 207 208 212
208 209 209 210

221 227 233 239
291 291 292 295
194 198 202 206
175 179 183 187
134 136 137 138
169 172 175 178
138 140 142 144
262 267 272 277
222 226 232 238
131 133 135 137
135 136 137 138
214 221 228 235
153 154 1685 156
178 181 183 185
212 219 226 233
199 200 201 202
171 173 175 178

201 204 206 207
216 218 219 220
202 202 202 202



Bureau of Reclamation Construction Cost Trends

Item

Construction Indexes
Earth dams
Dam structure
Spillway
Outlet works
Concrete dams
Diversion dams
Pumping plants
Structures and improvements
Equipment
Pumps and prime movers

Accessory elect. & misc. equip.

Powerplants
Structures and improvements
Equipment
Turbines and accessories

Accessory elect. & misc. equip.

Steel pipelines
Concrete pipelines
Canals
Canal earthwork
Canal structures
Tunnels
Laterals and drains
Lateral earthwork
Lateral structures
Distribution pipelines
Switchyards and substations
Wood pole transmission lines
' Poles and fixtures
Overhead conductors and devices
Steel tower transmission lines
Primary roads
Secondary roads
Bridges
General property
Composite trend

Land Indexes [No changes]

Arizona
California
Colorado
Idaho

Kansas
Montana
Nebraska
Nevada

New Mexico
North Dakota
Oklahoma
Oregon
South Dakota
Texas

Utah
Washington
Wyoming

Other Indicators [No changes]

Machinery and equipment (BLS)
Federal salary

(Base: 1977 = 100 for Indexing Field Costs Only)
[Contains jndex numbers previously published (Apr 97 - Apr 99) that have been revised] *

1996
Jan Apr Jul Oct

175
160
186
203
200
202
207
195
221
225
213
215
196
226
228
210
214
191
186
178
197
221
186
177
193
193
204
216
217
215
218
208
227
211
211
207

245
301
210
190
139
181
146
282
244
139
139
242
157
187
240
204
181

221
207

180
167
189
205
202
205
211
202
222
227
214
216
202
226
229
207
217
194
196
189
203
224
195
184
203
195
186
213
217
209
216
209
230
218
210
208

251
307
214
193
140
184
148
287
250
141
140
249
158
190
247
206
183

221
207

174
157
187
205
202
205
213
205
222
227
214
217
205
227
230
207
219
193
194
177
208
223
197
174
209
195
188
220
231
207
216
214
230
221
212
209

257
313
218
196
141
187
150
292
256
143
141
256
160
193
255
209
185

225
207

176
159
186
206
203
207
215
209
223
228
216
219
209
228
231
209
222
196
199
181
213
226
202
178
215
198
190
234
255
207
217
219
237
226
217
212

263
319
222
199
142
190
153
297
262
145
142
263
162
195
260
212
188

225
207

Jan

177
162
187
206
200
204
214
205
224
230
216
217
205
226
228
209
229
197
198
185
209
226
214
182
231
198
189
234
262
200
214
217
240
224
219
213

270
325
225
202
143
193
156
302
267
147
143
270
164
199
266
217
192

226
212

1999 .

1997 1998

Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul
* * * ] * » * n L 3

179 181 180 180 181 183 183 184 185 188
164 165 164 164 163 163 163 162 162 168
188 191 191 190 192 198 198 200 203 204
207 211 211 211 212 218 219 221 224 224
205 208 208 209 210 216 217 219 222 223
209 211 212 212 214 216 217 218 219 221
216 217 219 219 220 221 222 222 223 225
208 210 21] 211 212 213 213 214 215 218
226 227 228 229 230 232 233 233 234 235
231 232 233 234 235 237 237 237 239 240
217 220 221 221 222 225 226 226 227 228
220 223 224 225 225 226 227 227 229 231
208 210 211 211 212 213 214 214 215 218
229 231 233 233 233 235 236 236 238 239
230 233 235 235 236 238 238 239 241 241
215 216 218 218 219 221 222 222 223 225
229 231 232 233 233 236 237 238 239 241
200 202 203 205 206 209 211 212 213 215
200 201 201 201 201 202 202 203 203 207
187 188 187 186 186 185 185 184 184 190
211 213 215 215 216 218 219 219 221 223
231 233 234 235 236 239 240 241 242 243
216 218 219 219 219 220 220 220 220 224
183 ]85 184 183 183 183 182 182 182 188
234 7 238 238 239 241 240 240 240 243
201 203 204 206 207 210 211 212 213 215
211 - 212 213 213 215 216 218 218 220 223
233 230 226 218 211 198 205 191 196 208
254 245 238 224 212 192 209 186 198 216
208 212 212 212 210 205 200 199 196 199
219 221 222 222 223 224 222 222 222 223
222 224 224 223 219 221 225 224 226 229
247 256 258 257 237 243 247 254 253 252
227 231 232 233 229 232 233 236 237 239
220 221 222 220 219 219 222 219 221 225
217 219 219 219 219 220 221 220 222 225
277 284 291 298 303 310 315 322 329 334
331 335 339 343 346 350 355 359 359 359
228 231 234 236 237 242 245 247 248 250
205 208 211 214 216 220 224 227 230 233
144 145 146 147 148 150 150 151 150 149
195 197 199 201 202 204 205 202 198 194
159 162 165 167 168 172 174 167 167 165
307 312 317 322 325 330 335 340 346 350
272 277 282 287 290 292 295 296 298 296
149 151 153 - 155 156 156 156 154 152 150
144 145 146 147 148 150 152 153 152 154
277 284 291 298 301 304 307 306 303 300
166 168 170 171 171 174 178 183 183 184
202 204 206 207 208 213 217 213 208 204
272 278 280 282 283 285 288 290 290 292
223 229 235 241 244 250 255 250 246 242
195 198 200 203 205 207 208 206 204 203
227 229 230 231 232 234 234 235 237 239
212 212 212 217 217 217 217 225 225 225

Oct

191
172
206
226
225
222
226
218
236
241
229
231
219
240
242
226
243
216
210
195
224
245
226
192

24
@
226
210
217
204
225
231
262
242
226
227

338
359
252
236
149
192
163
354
294
148
154
297

185

202

294

238
@
23

225




Bureau of Reclamation Construction Cost Trends
(Base: 1977 = 100 for Indexing Field Costs Only)

2000 2001 2002 2003
Item Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct
Construction Indexes
Earth dams 191 197 198 201 203 200 200 201 198 198 203 207 209 214 213 214
Dam structure 174 179 180 183 185 183 184 184 180 180 185 188 190 198 194 195
Spillway 202 211 211 214 215 212 211 212 209 210 215 220 221 226 225 228
Outlet works 223 229 230 232 233 232 232 233 232 233 238 242 242 246 247 250
Concrete dams 222 227 228 230 231 229 229 229 228 228 232 236 237 240 241 243
Diversion dams 223 225 226 228 229 229 229 231 231 231 234 236 237 241 242 243
Pumping plants 227 229 230 231 232 233 234 235 236 237 239 241 242 244 246 247
Structures and improvements 220 222 223 224 225 225 226 228 228 229 231 233 235 238 239 240
Equipment 237 238 240 242 243 244 245 247 249 250 253 253 254 256 257 258
Pumps and prime movers 242 243 245 247 248 249 250 252 254 255 257 257 258 259 261 261
Accessory elect. & misc. equip. 230 231 233 235 236 236 238 240 242 242 246 247 248 250 253 254
Powerplants 232 234 234 236 237 237 239 240 241 242 245 246 247 249 250 252
Structures and improvements 220 222 223 224 225 225 226 228 228 229 231 233 235 238 239 240
Equipment 240 243 242 244 245 245 247 249 250 251 254 255 255 257 258 260
Turbines and accessories 242 245 245 247 248 248 250 252 253 254 257 258 258 260 261 263
Accessory elect. & misc. equip. 227 229 230 232 233 233 235 236 238 239 242 243 243 245 247 248
Steel pipelines 245 246 248 250 252 253 255 257 258 259 262 264 266 268 270 271
Concrete pipelines 217 220 221 223 226 227 230 231 232 233 236 237 238 242 243 244
Canals 212 216 217 220 222 221 222 224 222 223 226 229 232 237 236 238
Canal earthwork 197 204 205 208 211 209 209 209 205 205 210 213 216 225 220 222
Canal structures 226 227 228 230 231 232 233 235 236 236 239 241 243 246 247 249
Tunnels 246 249 250 251 252 253 254 256 256" 257 260 261 262 265 266 268
Laterals and drains 229 234 236 238 241 240 241 243 242 243 246 251 255 261 260 262
Lateral earthwork 194 200 201 204 207 205 205 206 203 203 207 211 213 221 217 219
Lateral structures 249 253 256 258 260 260 261 263 264 265 268 274 278 284 285 287
Jstribution pipelines 217 220 221 224 226 227 230 232 232 234 237 238 239 242 244 245
witchyards and substations 228 230 229 232 232 231 233 235 235 236 239 240 241 241 243 244
Wood pole transmission lines 214 213 204 203 200 200 203 203 201 205 205 205 205 204 206 210
Poles and fixtures 218 211 197 194 189 190 196 197 194 201 200 201 199 197 201 206
Overhead conductors and devices 211 216 214 217 216 214 214 213 212 212 213 212 214 215 216 217
Steel tower transmission lines 230 233 233 234 233 233 233 233 233 233 234 234 234 235 236 236
Primary roads 231 231 228 230 229 228 232 233 231 230 233 235 237 240 241 241
Secondary roads 262 263 254 258 258 260 273 273 264 255 262 264 269 279 280 278
Bridges 244 247 246 248 250 251 255 257 257 255 259 261 264 269 270 271
General property 227 228 227 228 228 228 230 231 233 234 237 238 238 240 243 246
Composite trend 228 231 231 233 234 234 235 236 236 237 240 242 244 247 248 250
Land Indexes
Arizona 342 346 350 354 358 362 366 372 378 384 390 406 422 438 454 470
California 360 366 370 374 378 384 388 390 392 394 396 400 404 408 412 415
Colorado 254 235 256 257 258 261 262 265 268 271 274 276 278 280 282 284
Idaho 239 245 251 257 261 264 270 271 272 273 274 275 276 277 278 280
Kansas 148 149 150 151 152 153 154 155 155 156 157 157 157 157 157 157
Montana 190 191 192 193 194 195 196 201 206 211 216 221 226 231 236 241
Nebraska 162 163 166 168 170 171 172 173 174 175 176 177 178 179 180 183
Nevada 358 362 366 370 374 376 378 380 382 384 386 388 390 392 394 400
New Mexico 292 290 288 286 285 285 283 286 289 292 295 294 293 292 291 295
North Dakota 146 148 150 152 154 156 157 158 158 158 159 160 161 162 163 165
Oklahoma 155 157 159 161 163 164 165 166 166 166 166 169 172 175 178 181
Oregon 294 300 306 312 316 318 320 322 322 322 322 323 324 325 326 330
South Dakota 186 190 196 201 202 202 204 206 208 210 212 216 220 224 228 232
Texas 201 205 209 213 216 217 218 218 218 218 218 222 226 230 234 238
Utah 296 299 302 305 308 310 312 316 320 324 328 336 344 352 360 368
Washington 234 231 222 216 216 216 215 217 219 221 223 223 223 223 223 227
Wyoming 201 205 209 213 215 217 219 222 225 228 231 238 245 252 259 263
Other Indicators
’chinew and equipment (BLS) 239 240 240 240 240 240 240 240 240 240 242 243 243 245 247 247
ederal salary 236 236 236 236 245 245 245 245 257 257 257 257 268 268 268 268

Inquiries to:

D-8170, Fax: (303)445-6475



Bureau of Reclamation Construction Cost Trends
(Base: 1977 = 100 for Indexing Field Costs Only)

2005 2006 2007 .

2004
Item Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct
Construction Indexes
Earth dams 217 222 226
Dam structure 196 200 204
Spillway 231 238 242
Qutlet works 253 259 264
Concrete dams 245 248 251
Diversion dams 244 250 254
Pumping plants 248 253 257
Structures and improvements 241 249 254
Equipment 260 262 264
Pumps and prime movers 262 265 267
Accessory elect. & misc. equip. 256 259 261
Powerplants 253 257 260
Structures and improvements 242 249 254
Equipment 261 263 265
Turbines and accessories 264 266 267
Accessory elect. & misc. equin. 250 254 257
Steel pipelines 273 275 277
Concrete pipelines 244 248 251
Canals 239 246 251
Canal earthwork 223 228 233
Canal structures 250 257 261
Tunnels 269 275 280
Laterals and drains 263 277 288
Lateral earthwork 220 225 229
Lateral structures 289 307 323
Distribution pipelines 246 250 253
Switchyards and substations 246 251 256
Wood pole transmission lines 211 222 231
Poles and fixtures 207 219 232
Overhead conductors and devices 220 227 232
Steel tower transmission lines 238 247 254
Primary roads 242 248 252
Secondary roads 280 282 284
Bridges 273 278 281
General property 247 256 261
Compoosite trend 252 259 265
Land Indexes
Arizona 486 502 518
California 418 421 424
Colorado 286 288 290
Idaho 282 284 286
Kansas 157 157 157
Montana 246 251 256
Nebraska 186 189 192
Nevada 406 412 418
New Mexico 299 303 307
North Dakota 167 169 171
Oklahoma 184 187 190
Oregon 334 338 342
South Dakota 236 240 244
Texas 242 246 250
Utah 376 384 392
Washington 231 235 239
Wvyoming 267 271 275
Other Indicators

Machinerv and eauioment (BLS) 247 250 252
Federal salarv 280 280 280

Inquiries to: D-8170, Fax: (303) 445-6475
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USBR COST UPDATE
ON FORM PF-2B
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