Diamond Fork System

Final Supplement to the
Final Environmental Impact Statement

Bonneville Unit
Central Utah Project

Central Utah Water Conservancy District (Lead Agency)
Utah Reclamation Mitigation and Conservation Commission (Joint-Lead Agency)
U.S. Department of the Interior (Joint-Lead Agency)

July 1999




July 1, 1999
Dear Reader:

This Diamond Fork System Final Supplement to the Final Environmental Impact Statement on the features
proposed to complete the Diamond Fork System was filed with U.S. Environmental Protection Agency on July 1,
1999. The features were previously covered in the Spanish Fork Canyon-Nephi Irrigation System (SFN) Draft
Environmental Impact Statement (DEIS). The SFN DEIS (DES 98-13) was filed with the U.S. Environmental
Protection Agency (EPA) on March 31, 1998, and announced in the Federal Register on April 3, 1998 (Volume
63, Number 64, Page 16568).

Based on previous NEPA documents (1973,1979, 1986) and planning documents, the Central Utah Water
Conservancy District has contractual commitments to make municipal and industrial water deliveries in Salt Lake
County, Utah County and Wasatch County. To continue a timely construction program to meet these
commitments, the joint-lead agencies decided to complete the environmental documentation on the Diamond Fork
portion of the SFN Draft EIS. This FS-FEIS contains four chapters: Chapter 1-Description of the Proposed
Action and No Action Alternative; Chapter 2-Comparative Analysis of Impacts of the Proposed Action and No
Action Alternative; Chapter 3-Affected Environment and Environmental Consequences; and Chapter 4-
Consultaton and Coordination (this chapter contains responses to the comments made on the Diamond Fork
System portion of the SFN DEIS).

A copy of this FS-FEIS has been sent to everyone who received a copy of the SFN DEIS. Additional copies may
be requested from the following address:

Nancy Hardman
Central Utah Water Conservancy District
355 West University Parkway
Orem, Utah 84058
Telephone: (801) 226-7187
Fax: (801) 226-7150
Email: nancy@cuwcd.com
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Abstract

This FS-FEIS covers the features required to complete construction of the Diamond Fork System. The Proposed
Action was formulated to complete the system and fulfill the same need, with the least long-term environmental
impact, as the Recommended Plan described in the 1984 Diamond Fork Power System FEIS as modified by the
1990 Diamond Fork System FS-FEIS and the DOI 1995 ROD. The Diamond Fork System would be completed
by constructing a series of tunnels and pipelines to convey water through the mountainous terrain of Diamond
Fork Canyon and various Diamond Fork drainage tributary canyons in the Uinta National Forest. The following
features are proposed for construction: 1) Sixth Water Connection to Tanner Ridge Tunnel, 2) Tanner Ridge
Tunnel, 3) Diamond Fork Siphon, 4) Red Mountain Tunnel, 5) Red Hollow Pipeline and connection to Diamond
Fork Pipeline, 6) Diamond Fork Creek Outlet, 7) Spanish Fork River Outlet from Diamond Fork Pipeline, and 8)
if necessary, modifications to Spanish Fork River diversion dams. These features would be sized to convey the
following: 1) Strawberry Valley Project (SVP) water from Strawberry Reservoir for agricultural use in the
Spanish Fork area of southern Utah County, 2) Bonneville Unit water to Utah Lake, and 3) flows to meet the
minimum streamflow requirements mandated by CUPCA.

The Spanish Fork River would be used to convey Bonneville Unit water to Utah Lake and SVP water to diversion
dams on Spanish Fork River. The CUWCD would construct, operate and maintain the Diamond Fork System to
provide minimum flows in Sixth Water and Diamond Fork creeks. Minimum flows in Sixth Water Creek (from
the Strawberry Tunnel outlet to Diamond Fork Creek) would be not less than 32 cfs from May through October
and not less than 25 cfs from November through April. Minimum flows in Diamond Fork Creek (from Diamond
Fork Creek Outlet near Red Hollow to Spanish Fork River Outlet) would not be less than 80 cfs from May
through September and not less than 60 cfs from October through April.

Other Requirements Served

This FS-FEIS is intended to serve other environmental review and consultation requirements pursuant to 40 CFR
1502.25 (a).

Date DEIS Made Available to EPA and the Public: INT DES 98-13, March 31, 1998
Date FS-FEIS Made Available to EPA and the Public: INT FS-FSEIS 99- ,July 1, 1999



Preface

This Diamond Fork System Final Supplement to the Final Environmental Impact Statement (FS-FEIS) addresses
potential impacts related to construction and operation of the features proposed for completing the Diamond Fork
System. As joint-lead agencies for this document, the Central Utah Water Conservancy District (CUWCD), the
U.S. Department of the Interior (DOI) and the Utah Reclamation Mitigation and Conservation Commission
(Mitigation Commission) will use this FS-FEIS and other relevant materials to plan actions and make decisions.
It is intended to satisfy disclosure requirements of the National Environmental Policy Act (NEPA) and will serve
as the NEPA compliance document for contracts, agreements and permits that would be required for construction
and operation of the Diamond Fork System.

The features proposed to complete the Diamond Fork System were previously covered in the Spanish Fork
Canyon-Nephi Irrigation System (SFN) Draft Environmental Impact Statement (DEIS). The SFN DEIS (DES 98-
13) was filed with the U.S. Environmental Protection Agency (EPA) on March 31, 1998, and announced in the
Federal Register on April 3, 1998 (Volume 63, Number 64, Page 16568). Substantial and significant comments
were received on the SFN Draft EIS from the EPA, Utah Department of Environmental Quality, Division of
Water Quality and Strawberry Water Users Association (SWUA).

The joint-lead agencies determined that a considerable amount of time and effort would be required to resolve the
issues raised by the commentors. Significant issues and concerns dealt with purpose and need and operation of
the irrigation portion of the SFN Project, not the features required to complete the Diamond Fork System. Based
on previous NEPA documents and decisions, CUWCD had developed contractual commitments to deliver
municipal and industrial (M&I) water in Salt Lake County, Utah County and Wasatch County. To continue a
timely construction program to meet these commitments, the joint-lead agencies decided to complete the
environmental documentation on the Diamond Fork portion of the SFN Draft EIS. They proposed a final
supplement be prepared without issuing a draft supplement in order to complete the required environmental
documentation in a timely manner. The Draft SFN EIS would serve as the draft document for the features
required to complete the Diamond Fork System. The Department of the Interior and the Council on
Environmental Quality approved this approach.

This FS-FEIS contains four chapters: Chapter 1-Description of the Proposed Action and No Action Alternative;
Chapter 2-Comparative Analysis of Impacts of the Proposed Action and No Action Alternative; Chapter 3-
Affected Environment and Environmental Consequences; and Chapter 4-Consultaton and Coordination (this
chapter contains the responses to the comments made on the Diamond Fork System portion of the SFN DEIS).
Five technical memoranda that provide detailed information on Water Resources, Water Quality, Aquatic
Resources, Wetland Resources and Recreation support the impact analysis.

Copies of this FS-FEIS are available for public review at the DOI office at 302 East 1860 South, Provo, Utah;
Mitigation Commission office at 102 West 500 South, Suite 315, Salt Lake City, Utah; and CUWCD office at 355
West University Parkway, Orem, Utah. Copies may be requested from the following address:

Nancy Hardman
Central Utah Water Conservancy District
355 West University Parkway
Orem, Utah 84058
Telephone: (801) 226-7187
Fax: (801) 226-7150
Email: nancy@ cuwcd.com
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Introduction

Summary

S.1 Introduction

As joint-lead agencies, the Central Utah Water Conservancy District (CUWCD), U.S. Department of the Interior
(DOI), and Utah Reclamation Mitigation and Conservation Commission (Mitigation Commission) prepared this
Diamond Fork System Final Supplement to the Final Environmental Impact Statement (FS-FEIS). This FS-FEIS
addresses potential impacts related to construction and operation of the features proposed for completing the
Diamond Fork System.

This summary provides an overview of:

The purpose and need for the project
Proposed Action and No Action Alternative
Major areas of concern

Major significant impact conclusions

Issues to be resolved

Agency-preferred alternative

S.2 Purpose and Need
The Proposed Action would respond to the following needs:

1. To maintain the statutorily mandated minimum flows in Diamond Fork Creek and Sixth Water Creek
(Sections 303(c)(1)(A) & (B) of Public Law 102-575).

2. To implement the DOI environmental commitments on the Diamond Fork Pipeline from the 1995 ROD,
which includes but is not limited to removing the high flows brought over from Strawberry Reservoir (both
Strawberry Valley Project and Central Utah Project water) into the Sixth Water and Diamond Fork creek
drainages.

3. To meet the CUWCD’s municipal and industrial (M&I) water contractual commitments to Salt Lake, Utah
and Wasatch Counties by conveying Bonneville Unit water to Utah Lake (via new features) for exchange to
Jordanelle Reservoir and historical Strawberry Valley Project (SVP) irrigation water.

4, To provide the Mitigation Commission the opportunity and flexibility for future restoration of aquatic and
riparian habitat in Sixth Water and Diamond Fork creeks to protect water quality and threatened species in
Diamond Fork Creek.

Following are the purposes of the Proposed Action:

1. To provide conveyance of SVP historical diversions into their existing system

2. To minimize adverse impacts on aquatic, riparian and other environmental resources in the Sixth Water and
Diamond Fork creek drainages

To minimize adverse impacts on threatened and endangered species, wetlands and floodplains
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Proposed Action and No Action Alternative Description

4.  To minimize the cost of project features
5.  To achieve full repayment by maximizing M&I water deliveries to fulfill outstanding commitments
6.  Touse existing Diamond Fork System facilities to their full hydraulic capacity

7. To evaluate an alternative to Monks Hollow Dam and Reservoir

S.3 Proposed Action and No Action Alternative Description

S.3.1 Proposed Action

The Proposed Action was formulated to complete the Diamond Fork System and basically fulfill the same need,
with the least long-term environmental impact, as the Recommended Plan described in the 1984 Diamond Fork
Power System FEIS and as modified by the 1990 Diamond Fork System FS-FEIS. The Proposed Action does not
preclude future opportunities to develop hydropower at certain features of the Diamond Fork System under a
lease-of-power privilege. However, development of hydropower is not a part of this Proposed Action.

Map S-1 shows an overview of the location of the project area. The Diamond Fork System would be completed
by constructing a series of tunnels and pipelines to convey water through the mountainous terrain of Diamond
Fork Canyon and various Diamond Fork drainage tributary canyons in the Uinta National Forest. As described in
Section 303(f) of the Central Utah Project Completion Act (CUPCA), the old Strawberry Tunnel only would be
used to convey water for minimum streamflows except when “...the District, in consultation with the
Commission, has determined that the Syar Tunne] or the Sixth Water Aqueduct is rendered unusable or
emergency circumstances require the use of the Strawberry Valley Tunnel for the delivery of contracted Central
Utah Project water and Strawberry Valley Reclamation Project water.”

The following features are proposed for construction (see Map A-1 in map pocket): 1) Sixth Water Connection to
Tanner Ridge Tunnel, 2) Tanner Ridge Tunnel, 3) Diamond Fork Siphon, 4) Red Mountain Tunnel, 5) Red
Hollow Pipeline and connection to Diamond Fork Pipeline, 6) Diamond Fork Creek Outlet, 7) Spanish Fork River
Outlet from Diamond Fork Pipeline, and 8) modifications to Spanish Fork River diversion dams (see Map A-2).
These features would be sized to convey the following: 1) SVP water from Strawberry Reservoir for agricultural
use in the Spanish Fork area of south Utah County, 2) Bonneville Unit water to Utah Lake, and 3) flows to meet
the minimum streamflow requirements mandated by CUPCA.

The Spanish Fork River would be used to convey Bonneville Unit water to Utah Lake and SVP water to Spanish
Fork Diversion Dam. The CUWCD would construct, operate and maintain the Diamond Fork System, to provide
minimum flows in Sixth Water and Diamond Fork creeks. Minimum flows in Sixth Water Creek (from the
Strawberry Tunnel outlet to Diamond Fork Creek) would be not less than 32 cfs from May through October and
not less than 25 cfs from November through April. Minimum flows in Diamond Fork Creek (from Red Hollow to
Spanish Fork River) would not be less than 80 cfs from May through September and not less than 60 cfs from
October through April.

Table S-1 shows the feature name, length, diameter and capacity of the Proposed Action features. Map A-1
shows the location of these features and detailed insets of some features.
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Proposed Action and No Action Alternative Description

Table S-1
Diamond Fork System Proposed Action Features
Length Diameter Capacity

Feature Name/Map A-1 Location (miles) (inches) (cfs)
Sixth Water Connection to Tanner Ridge Tunnel (Inset 2) 0.02 108 660
Tanner Ridge Tunnel (upper right) 0.99 114 660
Diamond Fork Siphon (Inset 3) 1.20 96 660
Red Mountain Tunnel (upper middle) 1.84 114 660
Red Hollow Pipeline and connection to Diamond Fork 2.24 96 660
Pipeline (Inset 4)
Diamond Fork Creek Outlet (Inset 4) 0.00 96 660
Spanish Fork River Outlet from Diamond Fork Pipeline 0.45 96 560
(Inset 5)

Total Length 6.74

Six existing dams and diversions along Spanish Fork River from Diamond Fork Creek to Utah Lake would be
involved in passing the flows generated under the Proposed Action (see Map A-2). If the increased flows required
under the Proposed Action cannot be passed by the existing structures it may become necessary to modify them.
If it becomes necessary, five of the diversions would require modifications to bypass flows and to provide fish
passage. The impacts of modifications are included in this FS-FEIS to cover that possibility.

S.3.2 No Action Alternative

The No Action Alternative was called Alternative C in the Final Supplement to the Final Environmental Impact
Statement Diamond Fork System, Bonneville Unit, Central Utah Project (1990 FS-FEIS). As stated in the 1990
FS-FEIS, “alternative C corresponds with the I&D (Irrigation and Drainage) System No Action Alternative and
would be viable only if the I&D System were not built” (USBR 1990). Implementation of the No Action
Alternative under this FS-FEIS would complete the Diamond Fork System if a decision were made not to proceed
with the Utah Lake Drainage Basin Water Delivery System.

The features of the No Action Alternative have changed from those described in the 1990 FS-FEIS. The Last
Chance and Diamond Fork powerplants were eliminated and minimum instream flow requirements were added
for Sixth Water and Diamond Fork creeks.

The No Action Alternative would consist of the following features: 1) Three Forks Dam and Reservoir, 2)
Diamond Fork Pipeline Extension (pipeline from the completed Diamond Fork Pipeline upstream to Three Forks
Dam), and 3) Spanish Fork River Qutlet (outlet at the end of the completed Diamond Fork Pipeline for release of
flows to Spanish Fork River).

Water would be released from Strawberry Tunnel to maintain minimum streamflows in Sixth Water Creek above
Sixth Water Aqueduct. The flows needed for SVP irrigation demand, supplemental irrigation and M&I
exchanges would flow through Diamond Fork Pipeline until it is operating at maximum capacity of 560 cfs. Up
to 388 cfs would be released to the creek from Three Forks Dam under normal operations, including minimum
streamflows required below Monks Hollow and additional water in excess of the Diamond Fork Pipeline when it
would convey capacity flows. This released water would flow through Diamond Fork Creek to Spanish Fork
River.
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Major Areas of Concern

Three Forks Dam would be 60 feet high and constructed at Three Forks about 10 miles upstream from the
confluence of Diamond Fork Creek and Spanish Fork River. The dam would include a 560-cfs outlet to the
intake of Diamond Fork Pipeline and a 250-cfs outlet to Diamond Fork Creek.

Three Forks Reservoir would have a total capacity of 430 acre-feet at normal water surface elevation (5,582 feet),
and a surface area of 14 acres (8 acres at minimum pool). The reservoir would fluctuate a maximum of 27 feet
daily to regulate irrigation and streamflow releases from Sixth Water Aqueduct.

The existing Diamond Fork Pipeline would be extended from its current upstream terminus about 2.7 miles to the
outlet of the proposed Three Forks Dam. The extension (560-cfs capacity) would be routed along Diamond Fork
Road on the north side of the creek

The Spanish Fork River Outlet would be the same as for the Proposed Action.

S.4 Major Areas of Concern

Several areas of concern and issues were raised. The impact analysis contained in Chapter 3 of this FS-FEIS
deals with the following issues:

Flows in creeks and rivers

Changes in sediment loads in Diamond Fork System water

Water quality of releases from Strawberry Reservoir

Wetlands and riparian habitat

Wildlife habitat

Aquatic life from changes in streamflows

Threatened, endangered and other species of special concern
Recreation use (fishing, hunting, hiking, horseback riding, sightseeing)
Changes in roadless area classifications and characteristics

Visual quality of the area

S.S Major Impact Conclusions
S.5.1 Proposed Action

S.5.1.1 Water Resources

Monthly average flows in Sixth Water and Diamond Fork creeks above Red Hollow would be extremely constant
under the Proposed Action. Except for peak natural runoff conditions, flows would be near minimum levels (25 cfs
winter and 32 cfs summer on Sixth Water Creek; and 60 cfs winter and 80 cfs summer on Diamond Fork Creek).
Compared to baseline flows, winter and early spring Proposed Action flows in Sixth Water Creek above Sixth Water
Aqueduct would be increased by a maximum of 333 percent, or 21 cfs. Below Sixth Water Aqueduct, late spring
and summer flows in Sixth Water Creek under the Proposed Action would be decreased by a maximum of 88
percent or 250 cfs compared to baseline.

The Proposed Action would increase winter flows and decrease summer flows in Diamond Fork Creek. Monthly
average flows under the Proposed Action in Diamond Fork Creek below Diamond Fork Creek Outlet would be a
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maximum of 400 percent, or 48 cfs, higher during the winter, and a maximum of 72 percent, or 212 cfs, lower
during the summer compared to baseline.

Monthly average flows in Spanish Fork River would be higher in all months under the Proposed Action. Flow
increases would be most significant during the winter. Average flow increases also would be significant below the
Spanish Fork, East Bench, Mill Race and Lake Shore diversion dams, where Bonneville Unit water being conveyed
to Utah Lake would bypass the diversion dams and remain in the river. Under baseline conditions, essentially all of
the water in Spanish Fork River is diverted out during the summer irrigation season.

S.5.1.2 Water Quality

Construction and interim operation are not expected to cause any significant impacts on groundwater quality.
Interim operation of the project would reduce total dissolved solids (TDS) levels in Sixth Water and Diamond Fork
creeks, and Spanish Fork River. It would also reduce phosphorus levels and average temperatures. Changes in
dissolved oxygen levels would vary with stream segments, but standards would not be exceeded. Sediment load
would be significantly reduced in all reaches except for Spanish Fork River where the sediment load would be
increased over baseline. The Proposed Action does not include any Bonneville Unit water being delivered for
irrigation. Delivery of Bonneville Unit water to Utah Lake for exchange to Jordanelle Reservoir would result in
TDS levels in Utah Lake less than or equal to baseline conditions (Water Quality Technical Memorandum for the
1999 Diamond Fork System FS-FEIS, CUWCD 19991, Attachment H).

S.5.1.3 Wetland Resources

Construction of the Proposed Action would result in a temporary disturbance of 2.01 acres of wetlands. These
wetlands would be reclaimed and restored after construction is completed. A total of 0.04 acre would be
permanently lost (a significant impact) because of facility construction. However, mitigation land already
acquired for the Diamond Fork System would compensate for this 1oss. The reduction of flows in Sixth Water
and Diamond Fork creeks would result in the improvement of wetlands and riparian vegetation along these
creeks.

S.5.1.4 Wildlife Resources

A total of 53.3 acres of critical winter range for mule deer, moose and elk would be temporary disturbed by
project construction. About 3.8 acres would be permanently removed by project facilities. However, wildlife
mitigation land already acquired for the Diamond Fork System would compensate for this loss.

S.5.1.5 Aquatic Resources

The Proposed Action would increase trout populations in Sixth Water Creek, Diamond Fork Creek and Spanish
Fork River as a result of a more stabilized flow regime, less erosion and turbidity, and suitable water
temperatures. These conditions, combined with the optimal nutrient levels associated with the Strawberry
Reservoir releases, would result in a net biomass increase of 15,949 pounds (218 percent) in wild trout standing
crop throughout the impact area of influence. The temperature of water released from Strawberry Reservoir
during the summer months would result in optimal conditions for trout growth throughout each reach.

S.5.1.6 Special Status Species

Interim operation of the Proposed Action would have a high potential for effect on 9.69 acres of occupied Ute
ladies’-tresses (threatened) habitat along Diamond Fork Creek and 2,087 individual plants along Diamond Fork
Creek and Spanish Fork River. However, the majority of the colonies, which have a potential to be significantly
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affected by the change in flows, are growing in sub-optimal habitat as indicated by the relationship between
colony density and the potential to affect them.

Section 7 consultation with the Fish and Wildlife Service (FWS) for completion of the Diamond Fork System
have not resulted in FWS recommending any provisions for June sucker in the Spanish Fork River. In the FWS
Draft Biological Opinion, the FWS has agreed with the Biological Assessment conclusion with regard to direct
effects of interim operation of the Diamond Fork System on the June sucker but has determined that there would
be an indirect effect on the June sucker because interim operation of the Diamond Fork System would enable the
exchange for water in the Provo River as part of the M&I System. The FWS provided the joint-lead agencies
with a list of recommendations which if agreed to and implemented would result in a non-jeopardy Biological
Opinion on the June sucker. The joint-lead agencies have agreed to the FWS recommendations which are
presented in Section 3.20.6.1.2 and Appendix B.

Construction of the Red Mountain Tunnel outlet portal, Red Hollow Pipeline, and Diamond Fork Siphon could
potentially indirectly affect the golden eagle by causing temporary nest abandonment, 10ss of eggs and young, and a
short-term decline in recruitment of a localized population.

Interim operation would create a 24 to 25 percent improvement over baseline in Leatherside chub habitat in
Diamond Fork Creek, which would be a positive significant effect. However, the decrease in flows in Diamond
Fork Creek could decrease the number of cutoff pool and backwater habitats that the Leatherside chub uses, which
would be a significant effect. The increase in trout standing crop could cause an increase in predation on the
Leatherside chub.

S.5.1.7 Recreation Resources and Special Status Areas

Road closures would cause the major impact on recreation resources and use during construction. A 5.3-mile
portion of Diamond Fork Road would be closed during the 35-year construction period (35 percent of the total
road length from State Highway 6 to Springville Crossing). The road closure would impact driving for pleasure
and sightseeing, hiking, dispersed camping, fishing and hunting. The road closure associated with construction of
the Proposed Action would temporarily eliminate the use of about 76 dispersed camping sites within the impact
area of influence (61 percent). The number of users (hunters, picnickers and anglers) that this would impact is
unknown.

Interim operation of the Proposed Action would result in a predicted overall increase of 29,321 angler days of use
per year (Sixth Water and Diamond Fork creeks), a 330 percent increase over baseline. This could cause a
significant increase in camping use in the impact area of influence.

The designated Red Mountain and Diamond Fork Roadless areas would be impacted during the 3'5-year
construction period. Man-made facilities would be added to each roadless area. The area permanently disturbed,
4.1 acres for Red Mountain and 1.3 acres for Diamond Fork, may be removed from the roadless area
classification.

S.5.1.8 Visual Resources

Significant short-term impacts on the quality of visual resources would occur in the Spanish Fork River Outlet
area and the Diamond Fork Creek Outlet area during construction. Significant long-term impacts on the quality
of visual resources would result from construction of project features in the areas of the Red Mountain Tunnel
Outlet and permanent access road, and the Red Hollow Pipeline and Diamond Fork Siphon areas.
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S.5.2 No Action Alternative

S.5.2.1 Water Resources

Monthly average flows in Sixth Water Creek above Sixth Water Aqueduct, and in Diamond Fork Creek below Red
Hollow would vary little under the No Action Alternative. Except for variations caused by natural runoff, flows
would be maintained at minimum flow levels (25 cfs winter and 32 cfs summer on Sixth Water Creek and 60 cfs
winter and 80 cfs summer on Diamond Fork Creek). Compared to baseline flows, winter and early spring flows in
Sixth Water Creek above Sixth Water Aqueduct under the No Action Alternative would be increased by a maximum
of 333 percent, or 21 cfs. Below Sixth Water Aqueduct, monthly average flows in Sixth Water Creek under the No
Action Alternative would be increased in all months, ranging from 40 cfs in October to 191 cfs in May compared to
baseline.

The No Action Alternative would increase winter flows and decrease summer flows in Diamond Fork Creek.
Monthly average flows under the No Action Alternative in Diamond Fork Creek below Three Forks Dam would
be a maximum of 400 percent, or 48 cfs, higher during the winter, and a maximum of 73 percent, or 215 cfs,
lower during the summer compared to baseline.

Flows in Spanish Fork River would be higher in virtually all months under the No Action Alternative. Flow
increases would change most significantly during the winter. Average flow increases also would be significant
below the Spanish Fork, East Bench, Mill Race and Lake Shore diversion dams, where Bonneville Unit water being
conveyed to Utah would bypass the diversion dams and remain in the river.

S.5.2.2 Water Quality

Construction would not be expected to cause any significant surface or groundwater quality impacts. Some
decreases in salinity levels would be expected from operation of the No Action Alternative. Water temperatures and
phosphorus levels would decrease. Operation of the No Action Alternative would result in increased sediment 1oads
in almost all stream and river stretches, except Sixth Water Creek above the Sixth Water Aqueduct, and Diamond
Fork Creek below Three Forks. The No Action Alternative would not have any significant impacts on water
quality in Utah Lake. It is estimated that each acre-foot of irrigation water return flow adds 0.34 ton of salt to
Utah Lake (CUWCD 1998f). Delivery of 14,700 acre-feet of supplemental irrigation water under the No Action
Alternative would result in about 4,200 acre-feet of return flow, which would add 1,428 tons of salt a year over
baseline to Utah Lake. This would be a 0.3 percent increase over a baseline of 443,400 tons of salt annually
(CUWCD 1998f).

S.5.2.3 Wetland Resources

Construction of the No Action Alternative would result in a temporary disturbance of 9 acres of wetlands, which
would be reclaimed and restored after construction is completed. A total of 0.5 acre would be permanently lost (a
significant impact) because of facility construction. Operation of the No Action alternative would cause a
permanent loss of 9.1 acres (a significant impact) of wetlands, but mitigation land already acquired for the
Diamond Fork System would compensate for these losses. Reduced flows in Sixth Water Creek above the
aqueduct and Diamond Fork Creek would result in the improvement of wetlands and riparian vegetation along
these creeks.
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S.5.2.4 Wildlife Resources

A total of 63.3 acres of critical winter range for mule deer and elk would be temporary disturbed by construction
activities. About 30.1 acres would be permanently removed by project facilities, but wildlife mitigation land
already acquired for the Diamond Fork System would compensate for this 1oss.

S.5.2.5 Aquatic Resources

The No Action Alternative would increase trout populations in Sixth Water Creek above the aqueduct, Diamond
Fork Creek, and Spanish Fork River as a result of a more stabilized flow regime, less erosion and turbidity, and
suitable water temperatures. These conditions, combined with the optimal nutrient levels associated with the
Strawberry Reservoir releases, would result in a net biomass increase of 13,084 pounds (179 percent) in wild trout
standing crop throughout the impact area of influence. The temperature of water released from below the
thermocline in Strawberry Reservoir during the summer months would provide optimal conditions for trout
growth throughout each reach.

S.5.2.6 Special Status Species
The impact on Ute ladies’-tresses would be the same as under the Proposed Action.
The impact on June sucker would be the same as under the Proposed Action.

Diamond Fork Creek habitat and predation impacts on Leatherside chub would be the same as under the Proposed
Action.

S.5.2.7 Recreation and Special Status Areas

Road closures would cause the major impact on recreation resources and use during construction. A 3.4-mile
portion of Diamond Fork Road would be closed during the 3-year construction period (22 percent of the total road
length from State Highway 6 to Springville Crossing). The closure would impact driving for pleasure and
sightseeing, hiking, dispersed camping, fishing and hunting. A new road that bypasses the area and reconnects
the lower Diamond Fork road with the upper portion would not be completed until July of 2003. The closure
associated with construction of the No Action Alternative would temporarily eliminate the use of about 50
dispersed camping sites (40 percent) within the impact area of influence. The number of users (hunters,
picnickers and anglers) that this would impact is unknown. Construction of the road to bypass Three Forks
Reservoir would result in creation of a 6.9-acre rock disposal area along the existing Diamond Fork Creek Road,
which would eliminate an unknown number of dispersed campsites.

Operation of the No Action Alternative would result in a predicted overall increase of 25,698 angler days of use
per year (Sixth Water and Diamond Fork Creeks), a 289 percent increase over baseline. This increase could cause
a significant increase in camping use in the impact area of influence.

Three Forks Dam and Reservoir would eliminate stream fishing along 2,400 feet of Diamond Fork Creek above
Three Forks, 2,700 feet of Sixth Water Creek, and 1,600 feet of Cottonwood Creek, which would cause a loss of
an estimated 153 angler days per year.

The designated Diamond Fork Roadless Area would be impacted during the 3-year construction period. Man-
made facilities would be added to the roadless area. The area permanently disturbed, 29.6 acres in the Diamond
‘ork Roadless Area, may be removed from the roadless area classification.
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S.5.2.8 Visual Resources

Significant short-term impacts on the quality of the visual resource would occur in the Spanish Fork River Outlet
area during construction. Significant long-term impacts would result from construction and operation of the No
Action Alternative. The dam and reservoir would permanently change the visual landscape character in the Three
Forks area.

S.6 Issues To Be Resolved

EPA’s water conservation concerns are long standing. As early as 1972, EPA raised concerns about the lack of
incentive among the Wasatch Front communities to manage the existing water supplies in a sustainable manner,
The Wasatch Front is still recognized as having one of the highest consumptive use rates in the nation while at the
same time having relatively low water pricing structures when compared to other major metropolitan areas in the
arid west. EPA believes that stronger M&I water conservation policies and programs should be implemented, and
conservation savings similar to other metropolitan areas attained, prior to additional reductions in native stream
flows.

In the 1987 Final Supplement of the M&I FEIS the BOR committed to working with EPA and the Wasatch Front
communities to assure that water conservation became a major part of the Central Utah Project (CUP) water
supply ethic of the Wasatch Front and the DOI and CUWCD continue to support this commitment. However, the
1987 commitments were modified by the passage of PL 102-575 Section 207 (CUPCA).

In 1992, Congress took the unprecedented step of establishing a comprehensive water conservation program and
instream flow obligations for the CUP. Section 207 of CUPCA, provides specific water conservation goals which
are a Project obligation. If the CUWCD fails to meet these water conservation goals, the Secretary of the Interio
is authorized to impose financial penalties on the CUWCD.

Section 207 of CUPCA provides $50 million (federal 1992 dollars) to construct water conservation projects at a
65 percent federal and 35 percent local cost share. The initial goal included in the 1994 Water Management
Improvement Plan was 39,294 acre-feet of annual conservation. This goal was increased to 49,622 acre-feet in
the 1997 update. The conservation goal is to be met in 15 years (2113), with one half the goal (24,811) being met
in seven years (2005). To date, there have been 99 applications received and 20 conservation measures funded
under CUPCA. When fully implemented, these 20 conservation measures will conserve more than 60,000 acre-
feet annually. However, there is no plan to utilize these savings to reduce transbasin diversions so EPA’s concern
is not being directly addressed in this FS-FEIS.

EPA's approach to water conservation will be included in the next CUP planning effort on the Utah Lake
Drainage Basin Water Distribution System. This planning effort will be considering the use of 101,900 acre-feet
of CUP Water and future potential changes in use of Strawberry Valley Project water in the Utah Lake Drainage
basin. Water conservation as it relates to these municipal and industrial water uses will be included and addressed
in the alternatives analysis of the planning/NEPA process for the Utah Lake System. All of the action alternatives
considered in the planning/NEPA process for the Utah Lake Drainage Basin Water Distribution System will
include the acquisition, or assignment, of the CUWCD’s water rights in Utah Lake to the United States.

S.7 Preferred Alternative

The alternative preferred by the joint-lead agencies is the Proposed Action.
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Introduction

Chapter1
Description of the Proposed Action and No Action Alternative

1.1 Introduction

The Diamond Fork System is one of six proposed systems of the Bonneville Unit of the Central Utah Project that
would develop central Utah’s water resources for irrigation, municipal and industrial supply, fish and wildlife, and
recreation. It was first identified in the Bonneville Unit Final Environmental Impact Statement in 1973 (USBR
1973) and described in detail in the Diamond Fork Power System Final Environmental Impact Statement in 1984
(USBR 1984). The Diamond Fork System has been modified over the years and has been partially constructed.

This chapter describes the following:

History of the Diamond Fork System

Purpose and need of this final supplement

How this document is related to other environmental documentation

Details of proposed features to complete the Diamond Fork System under the Proposed Action or No
Action Alternative

e Details on interim operations of the completed system and actions required to allow construction and
operation

1.1.1 Purpose of This Final Supplement

This Diamond Fork System 1999 Final Supplement to the 1984 Diamond Fork Power System Final Environmental
Impact Statement (1999 FS-FEIS) addresses potential impacts related to construction and operation of the features
proposed for completing the Diamond Fork System. As joint-lead agencies for this document, the Central Utah
Water Conservancy District (CUWCD), the U.S. Department of the Interior (DOI) and the Utah Reclamation
Mitigation and Conservation Commission (Mitigation Commission) will use this FS-FEIS and other relevant
materials to plan actions and make decisions. It is intended to satisfy disclosure requirements of the National
Environmental Policy Act (NEPA) and will serve as the NEPA compliance document for contracts, agreements and
permits that would be required for construction and operation of the Diamond Fork System.

1.1.2 Diamond Fork System History

The Central Utah Project (CUP) (see Map 1-1) was authorized for construction as a participating project under the
Colorado River Storage Project Act of 1956 (CRSPA) (43 United States Code [USC] 620). The CUP consists of
six individual units: 1) the Vernal Unit, completed in 1962; 2) the Jensen Unit, essentially completed in 1980; 3) the
Upalco Unit; 4) the Uintah Unit 5) the Ute Indian Unit; and 6) the Bonneville Unit (including the Diamond Fork
System), which has been under construction since 1965. Public Law 102-575, the Central Utah Project Completion
Act (CUPCA) of 1992 amended CRSPA, authorized the reevaluation of the Upalco and Uintah Units, and de-
authorized the Ute Indian Unit.

The Diamond Fork System allows the transbasin diversion of Bonneville Unit water from Strawberry Reservoir in
the Colorado River drainage basin to Spanish Fork Canyon and Utah Lake in the Bonneville Basin. As
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Introduction

originally proposed (USBR 1984) the Diamond Fork Power System included Syar, Sixth Water and Monks Hollow
dams and reservoirs, and Syar, Sixth Water, Dyne, Monks Hollow and Diamond Fork “flow-through” powerplants
and associated power facilities. It also included Syar Tunnel and penstock, Corona Aqueduct and Sixth Water
penstock, Dyne Aqueduct and penstock, and the Diamond Fork Pipeline.

The original plan was modified and reduced in size in 1990 (USBR 1990). Power generation facilities were scaled
back and the term “power” was deleted from the name. Features under the modified plan included Syar Tunnel,
Sixth Water Pipeline, Sixth Water Shaft, Sixth Water Tunnel, Monks Hollow Dam and Reservoir, Diamond Fork
Pipeline, and three flow-through power plants and associated power facilities: Last Chance, Monks Hollow and
Diamond Fork.

The partially completed Diamond Fork Systemn is the link between Strawberry Reservoir and the previously
proposed Spanish Fork Canyon-Nephi Irrigation System (SFN). The Diamond Fork System would have conveyed
water from Strawberry Reservoir through the Wasatch Mountain crest, to Rays Valley into Sixth Water Creek, and
through Diamond Fork Canyon to the confluence of Diamond Fork Creek and Spanish Fork River where it would
have been connected to the SFN System.

Diamond Fork System features that have been constructed and placed in operation are the Syar Tunnel inlet, Syar
Tunnel (including a cross-connection to Strawberry Tunnel as shown in Inset 1, Map A-1 in pocket at back of
document) and Sixth Water Aqueduct (see Inset 2, Map A-1). Sixth Water Aqueduct includes two components:
Sixth Water Pipeline and Sixth Water Shaft. Since these features have been completed, Strawberry Tunnel no
longer conveys the majority of Strawberry Valley Project (SVP) water from Strawberry Reservoir to Sixth Water
Creek. Diamond Fork Pipeline has been completed, but is nonfunctional; its use awaits completion of the Diamond
Fork System. Syar Tunnel and Sixth Water Aqueduct, which together form a continuous 7.3-mile conduit from
Strawberry Reservoir to Sixth Water Creek currently discharges water into Sixth Water Creek approximately 3.5
miles upstream of its confluence with Diamond Fork Creek. The 96-inch-diameter Diamond Fork Pipeline has been
completed along Diamond Fork Creek between Monks Hollow to just before where the creek crosses under
Highway 6, but the pipeline will not be operable until upstream features are constructed to divert water into it. The
purpose of Diamond Fork Pipeline is to reduce flows in Diamond Fork Creek to help enhance existing aquatic and
riparian habitat, and to deliver Bonneville Unit and SVP water to Spanish Fork River for delivery to downstream
users and Utah Lake.

1.1.3 Bonneville Unit Environmental Documentation History

In August 1973, the U.S. Bureau of Reclamation (USBR) issued the Bonneville Unit Final EIS (USBR 1973). That
document was a programmatic Environmental Impact Statement (EIS) for the Bonneville Unit, and provided
specific NEPA compliance for construction of the Strawberry and Starvation Collection Systems. Several
environmental organizations initiated a legal challenge to that document's adequacy (i.e., Sierra Club v. Stamm). In
1974, the U.S. District Court for the State of Utah ruled that the Bonneville Unit Final EIS was in compliance with
NEPA (Ritter 1974). The decision was upheld by the United States Tenth Circuit Court of Appeals. The USBR
committed to prepare a site-specific EIS for each of the remaining Bonneville Unit Systems (i.e., the municipal and
industrial [M&I], Diamond Fork and Irrigation & Drainage Systems whose name was changed to the SFN System,
and is now called the Utah Lake Drainage Basin Water Delivery System) (see Map 1-2) before initiating
construction. A draft EIS for the M&I System was issued in April 1979 (USBR 1979b), and a Final EIS was
issued in October 1979 (USBR 1979a). A supplement to the M&I System's Final EIS was issued in March 1987
(USBR 1987).
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Introduction

The Diamond Fork System also has been the subject of previous NEPA compliance activity. A draft EIS was
prepared for the Diamond Fork Power System in June 1983 (USBR 1983) and a Final EIS in October 1984 (USBR
1984). Further refinements in the development plan prompted supplemental environmental analyses, resulting in the
issuance of the Final Supplement to the FEIS, Diamond Fork System in February 1990 (USBR 1990). The 1990
Final Supplement was issued as a Draft on April 26, 1989, and the Final Supplement was issued on February 22,
1990. Any changes in the environmental analysis of impacts from the 1973 FEIS on Utah Lake and Strawberry
Reservoir due to operation of the Diamond Fork and Irrigation & Drainage System (replaced by SFN) were
deferred until completion of the anticipated SFN EIS. Based on the 1990 supplement, the USBR Commissioner
signed a Record of Decision (ROD) in July 1990 and the DOI Assistant Secretary for Water and Science signed a
subsequent ROD in January 1995 for construction of the Diamond Fork Pipeline.

A Draft EIS was prepared on the SFN System (CUWCD 1998b) which replaced the Irrigation & Drainage System.
The SFEN Draft EIS, released for public review on March 31, 1998, included a Proposed Action that covered
features necessary to complete the Diamond Fork System. These features were identified as the “Diamond Fork
Tunnel Alternative” portion of the SFN Proposed Action.

1.1.4 Relationship of this Supplement to Previous Environmental Documents

Since it was first planned, each modification of Diamond Fork System has required and received additional
environmental analysis and documentation to comply with the NEPA. The 1990 Final Supplement provided the
environmental documentation required for the modifications made to the Diamond Fork System Plan as described in
the 1984 Final EIS.

Parts of the Diamond Fork System have been completed since the 1990 Final Supplement was issued. However, in
order to complete the system, additional modifications have been made to the plan originally described in the 1984
Final EIS and modified in the 1990 Final Supplement. These were included in the SFN Draft EIS that was released
for public review and comment in March 1998.

Substantial and significant comments were received on the SFN Draft EIS from the U.S. Environmental Protection
Agency (EPA), Utah Department of Environmental Quality, Division of Water Quality and Strawberry Water
Users Association (SWUA). The joint-lead agencies determined that a considerable amount of time and effort
would be required to resolve the issues raised by the commentors. The significant issues and concerns raised in the
comments dealt with purpose and need, and operation of the irrigation portion of the SFN Project and not the
features required to complete the Diamond Fork System. Based on previous NEPA documents and decisions,
CUWCD developed contractual commitments to make M&I water deliveries in Salt Lake County, Utah County and
Wasatch County. To continue a timely construction program to meet these commitments, the joint-lead agencies
decided to complete the environmental documentation on the Diamond Fork portion of the SFN Draft EIS. They
proposed a final supplement be prepared without issuing a draft supplement in order to complete the required
environmental documentation in a timely manner. The Draft SFN EIS would serve as the draft document for the
features required to complete the Diamond Fork System.

As required by the U.S. Department of the Interior Manual (516 DM 4.5B), the joint-lead agencies requested
consultation with the DOI Office of Environmental Policy and Compliance, DOI Solicitor, and the Council on
Environmental Quality (CEQ) to prepare a final supplement without an intervening draft. Approval was given to
the joint-lead agencies on August 5, 1998 to proceed with preparing a Final Supplement to the 1984 Diamond Fork
Power System Final EIS to cover completion of the Diamond Fork System. In addition to approval from CEQ and
DOI officials, the CUWCD Board of Directors passed Resolution 98-08-17 (August 19, 1998) designating the

1-9 Diamond Fork System FS-FEIS



Purpose and Need

Diamond Fork Tunnel Alternative as the proposed action for this Final Supplement to the 1984 Diamond Fork
Power System Final Environmental Impact Statement (FS-FEIS).

The joint-lead agencies filed two notices of intent that were published in the Federal Register on October 14, 1998
one to prepare the 1999 FS-FEIS (FR Doc. 98-27483) and the other to discontinue planning on the SFN System as
presented in the Draft EIS (DEIS 98-13) and initiate a new planning process, with public involvement, for the
facilities authorized in Section 202(a)(1) of CUPCA (FR Doc. 98-27484).

1.2 Purpose and Need
This section describes the purpose and need for the Proposed Action.

1.2.1 Needs
The Proposed Action would respond to the following needs:

1.  To maintain the statutorily mandated minimum flows in Diamond Fork Creek and Sixth Water Creek
(Sections 303(c)(1)(A) & (B) of Public Law 102-575).

2. Toimplement the DOI environmental commitments on the Diamond Fork Pipeline from the 1995 ROD,
which includes but is not limited to removing the high flows brought over from Strawberry Reservoir (both
SVP and CUP water) into the Sixth Water and Diamond Fork creek drainages.

3. To meet the CUWCD’s M&I water contractual commitments to Salt Lake, Utah and Wasatch counties, by
conveying Bonneville Unit water to Utah Lake (via new features) for exchange to Jordanelle Reservoir and
historical Strawberry Valley Project irrigation water.

4.  To provide the Mitigation Commission the opportunity and flexibility for future restoration of aquatic and
riparian habitat in Sixth Water and Diamond Fork creeks to protect water quality and threatened species in
Diamond Fork Creek.

Section 303(c)(1) of CUPCA specifies that operating plans for the Bonneville Unit shall be established or adjusted
to maintain minimum streamflows in Sixth Water Creek and Diamond Fork Creek “continuously and in perpetuity”
from the first feasible date after the Diamond Fork System is completed. The CUWCD is responsible to establish or
adjust the Bonneville Unit yield and operating plans to provide the statutorily mandated minimum streamflows from
the date first feasible, as determined by the Mitigation Commission in consultation with the U.S. Fish and Wildlife
Service and Utah Division of Wildlife Resources. Therefore, since the CUWCD is responsible for constructing and
operating a Diamond Fork System that will deliver those minimum flows, the Diamond Fork System must be
designed and completed to meet this CUPCA requirement. The CUWCD and Mitigation Commission will work
together to provide the minimum streamflows and flexibility for future research and restoration.

Minimum flows in Sixth Water Creek are to be maintained through releases of water and seepage flow from
Strawberry Tunnel as shown in the Hydrology and Water Resources Technical Memorandum for the 1999
Diamond Fork System FS-FEIS (CUWCD 1999d). A cross-connection between Syar Tunnel and Strawberry
Tunnel (see Inset 1, Map A-1) allows up to 200 cubic feet per second (cfs) of water to flow through Strawberry
Tunnel. The required minimum flows at the Strawberry Tunnel outlet are not less than 32 cfs from May through
October and not less than 25 cfs from November through April.
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Minimum streamflows in Diamond Fork Creek are to be maintained through releases of water from the Diamond
Fork System below Diamond Fork Creek Outlet, which also is shown in the Hydrology and Water Resources
Technical Memorandum (CUWCD 19994d). The required minimum streamflows in Diamond Fork Creek below
Diamond Fork Creek QOutlet are not less than 80 c¢fs from May through September and not less than 60 cfs from
October through April.

The DOI 1995 ROD (DOI 1995) identified environmental commitments from the 1990 Final Supplement that were
applicable to Diamond Fork Pipeline, access road and appurtenant facilities construction. In their Preconstruction
Report the CUWCD committed to comply with all environmental commitments associated with construction of the
Diamond Fork Pipeline. These commitments would be implemented by the CUWCD and/or the Mitigation
Commission and include the following: 1) providing a total capacity of 510 cfs in the Diamond Fork Pipeline to
remove project water and SVP flows from Diamond Fork Creek, 2) acquiring public fishing access in the lower 2
miles of Diamond Fork Creek, 3) preparing a General Plan for mitigation measures involving land transfers to other
agencies, and 4) monitoring the nesting activity of golden eagles in the Diamond Fork area for 5 years after
completion of the project.

Although the DOI 1995 ROD contained a general commitment to remove project water and SVP flows from lower
Diamond Fork Creek, this FS-FEIS quantifies the magnitude, timing, and variation of these streamflows, and
expands this commitment to include Sixth Water Creek and Diamond Fork Creek from Three Forks to Diamond
Fork Creek Outlet. The magnitude, timing, and variation of this instream flow commitment is generally described
and documented in Section 1.4.3 for the Proposed Action and Section 1.6.3 for the No Action Alternative. The
detailed documentation of this instream flow commitment during the interim operation is included in the Hydrology
and Water Resources Technical Memorandum (CUWCD 1999d). This FS-FEIS also commits the joint-lead
agencies in their planning and NEPA process associated with the Utah Lake Drainage Basin Water Distribution
System to provide the transbasin diversion of 101,900 acre-feet and instream flows which would be equal to or less
than the instream flows described and documented in detail in the “Draft Water Supply Appendix — March 1998,
Supplement to the 1988 Bonneville Unit Definite Plan Report” which was a supporting document to the SFN DEIS.
The joint-lead agencies would implement these environmental commitments as required in the 1995 ROD and as
expanded, quantified, and documented in this FS-FEIS. The joint-lead agencies acknowledge that the removal of the
high flows (historical project water and SVP irrigation deliveries) would result in significant environmental
benefits. Although difficult to quantify, some Sixth Water and Diamond Fork creek riverine ecosystem restoration
would occur naturally, simply from the removal of these high flows and providing the statutorily mandated
minimum streamflows.

Table 1-1 shows the contracts for Bonneville Unit M&I water in Jordanelle Reservoir that require exchanges from
Strawberry Reservoir and the annnal contracted water amounts.

Under the M&I System plan, the USBR stipulated that Bonneville Unit water conveyed through the Diamond Fork
drainage to Utah Lake would be limited to 30,000 acre-feet per year until the Diamond Fork System is completed.
This environmental requirement was acknowledged and included in the DOI 1995 ROD on the Diamond Fork
Pipeline, access road and appurtenant facilities construction. Continued population growth in Salt Lake County and
north Utah County is expected to increase demand for Bonneville Unit water beyond the 30,000 acre-feet by 2002.

The CUPCA directs the Mitigation Commission to administer the mitigation and conservation funds available under
the CUPCA to conserve, mitigate and enhance fish, wildlife and recreation resources affected by development and
operation of federal reclamation projects in Utah (Section 301(f)(1) of Public Law 102-575). Aquatic and riparian
habitat in Sixth Water Creek and Diamond Fork Creek has been affected by high sustained irrigation flows
ischarged from Strawberry Tunnel between 1913 and 1996, resulting in erosion and sedimentation of the stream
and alteration of habitat. Removal of high irrigation flows and provision of minimum streamflows would allow the
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Mitigation Commission to study the affected stream reaches under the new flow regimes and develop future plans t-
mitigate the impacts from operation of the SVP. The Mitigation Commission would prepare separate NEPA
compliance documents prior to implementing any future mitigation plans. The Mitigation Commission needs to
have the Diamond Fork System completed to provide the opportunity and flexibility to restore aquatic and riparian
habitat in Diamond Fork and Sixth Water creeks to protect future water quality and threatened and endangered
species.

Table 1-1
Contracts for Bonneville Unit M&I Water in Jordanelle Reservoir That Require Exchanges From
Strawberry Reservoir and Annual Contracted Water Amounts

Annual Contract

Name of Entity Contracting With CUWCD Amount (acre-feet)
Salt Lake County Water Conservancy District 50,000
Metropolitan Water District of Salt Lake City 20,000
Total Salt Lake County Bonneville Unit M&I Water 70,000
Town of Vineyard 35
City of Pleasant Grove 2,120
City of Lindon 1,425
Lehi Metropolitan Water District 1,145
City of Highland 1,415
Town of Cedar Hills 710
American Fork Metropolitan Water District 2,095
City of Alpine 1,645
Metropolitan Water District of Orem 7,520
Metropolitan Water District of Provo 1,800
Total North Utah County Bonneville Unit M&I Water 20,000*
South Utah Valley Municipal Water Users Association 1,590
Total South Utah County Bonneville Unit M&I Water 1,590
Wasatch County Special Service Area No. 1 2,400
Total Wasatch County Bonneville Unit M&I Water 2,400
Total Bonneville Unit M&I Water 93,990

® The 1984 EIS identified a total of 20,000 acre-feet of M&I water available for north Utah County. Existing water
contracts total 19,910 acre-feet, with an additional 90 acre-feet available that has not yet been contracted.

1.2.2 Purposes
Following are the purposes of the Proposed Action:

1.  To provide conveyance of SVP historical diversions into their existing system
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2. To minimize adverse impacts on aquatic, riparian and other environmental resources in the Sixth Water and
Diamond Fork creek drainages

3. To minimize adverse impacts on threatened and endangered species, wetlands and floodplains

4.  To minimize the cost of project features

5. To achieve full repayment by maximizing M&I water deliveries to fulfill outstanding commitments
6.  Touse existing Diamond Fork System facilities to their full hydraulic capacity

7. To evaluate an alternative to Monks Hollow Dam and reservoir

1.3 Description of the Proposed Action (Diamond Fork System Completion)

1.3.1 Introduction to the Proposed Action

The Proposed Action was formulated to complete the Diamond Fork System and fulfill the same need, with the least
long-term environmental impact, as the Recommended Plan described in the 1984 Diamond Fork Power System
FEIS as modified by the 1990 Diamond Fork System FS-FEIS and the DOI 1995 ROD. The development of
power features within the Diamond Fork System would be implemented by non-federal entities through a lease-of-
power-privilege with the Secretary of the Interior. In compliance with Section 208 of CUPCA, any such power
development must be incidental to the delivery of water for other purposes and within the environmental
commitments for instream flows in this FS-FEIS. The development of power features within the Diamond Fork
System are not covered in this document but would be covered in a separate NEPA document.

The Diamond Fork System would be completed by constructing a series of tunnels and pipelines to convey water
through the mountainous terrain of Diamond Fork Canyon and various Diamond Fork drainage tributary canyons in
the Uinta National Forest (see Map 1-3). As described in Section 303(f) of CUPCA, the old Strawberry Tunnel
only would be used to convey water for minimum streamflows except when “...the District, in consultation with the
Commission, has determined that the Syar Tunnel or the Sixth Water Aqueduct is rendered unusable or emergency
circumstances require the use of the Strawberry Valley Tunnel for the delivery of contracted Central Utah Project
water and Strawberry Valley Reclamation Project water.”

The following features are proposed for construction (see Map 1-3 or Map A-1): 1) Sixth Water Connection to
Tanner Ridge Tunnel, 2) Tanner Ridge Tunnel, 3) Diamond Fork Siphon, 4) Red Mountain Tunnel, 5) Red Hollow
Pipeline and connection to Diamond Fork Pipeline, 6) Diamond Fork Creek Outlet, 7) Spanish Fork River Outlet
from Diamond Fork Pipeline, and 8) modifications to Spanish Fork River diversion dams if necessary (see

Map A-2). These features would be sized to convey the following: 1) SVP water from Strawberry Reservoir for
agricultural use in the Spanish Fork area of southern Utah County, 2) Bonneville Unit Water to Utah Lake, and 3)
flows to meet the minimum streamflow requirements mandated by CUPCA.

The Spanish Fork River would be used to convey Bonneville Unit water to Utah Lake and SVP water to diversion
dams on Spanish Fork River. The CUWCD would construct, operate and maintain the Diamond Fork System, to
provide minimum flows in Sixth Water and Diamond Fork creeks. Minimum flows in Sixth Water Creek (from the
Strawberry Tunnel outlet to Diamond Fork Creek) would be not less than 32 cfs from May through October and
not less than 25 cfs from November through April. Minimum flows in Diamond Fork Creek (from Diamond Fork
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Creek Outlet near Red Hollow to Spanish Fork River Outlet) would be not less than 80 cfs from May through
September and not less than 60 cfs from October through April.

Five other alternatives for completing the Diamond Fork System were examined to determine their feasibility and
were eliminated from detailed analysis (see Section 1.10).

1.3.2 Diamond Fork System Features

The primary features of the Diamond Fork System are presented in the following subsections. Table 1-2 shows the
feature name, length, diameter and capacity. Map A-1 shows the location of these features and detailed insets of
some features.

Table 1-2
Diamond Fork System Proposed Action Features
Length Diameter Capacity

Feature Name/Map A-1 Location (miles) (inches) (cfs)
Sixth Water Connection to Tanner Ridge Tunnel 0.02 108 660
(Inset 2)
Tanner Ridge Tunnel (upper right) 0.99 114 660
Diamond Fork Siphon (Inset 3) 1.20 96 660
Red Mountain Tunnel (upper middle) 1.84 114 660
Red Hollow Pipeline and connection to Diamond 2.24 96 660
Fork Pipeline (Inset 4)
Diamond Fork Creek Outlet (Inset 4) 0 96 660
Spanish Fork River Outlet from Diamond Fork 0.45 96 560
Pipeline (Inset 5)

Total Length 6.74

1.3.2.1 Sixth Water Connection to Tanner Ridge Tunnel

Sixth Water Connection would be a pipeline crossing under Sixth Water Creek. This pipeline would convey 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 (see Inset 2, Map A-1). An inlet box would be constructed adjacent to the
existing weir, which is part of the existing flow-control facility, with an overflow weir that would allow a discharge
of water from Sixth Water Aqueduct to Sixth Water Creek.

The existing Sixth Water Aqueduct outlet bifurcation would accommodate hydroelectric generating facilities. The
new connection inlet to Tanner Ridge Tunnel would not prevent the non-federal development of hydroelectric
generating facilities. The 108-inch-diameter pipeline would be about 100 feet long with a capacity of 660 cfs and
would connect the inlet box to the Tanner Ridge Tunnel inlet portal. The mortar-lined steel pipe would be encased
in concrete beneath the natural grade of Sixth Water Creek. The connection structure also would include a 36-inch
utlet pipe and valve capable of discharging 60 to 80 cfs to Sixth Water Creek. This outlet would provide
emergency release of the minimum streamflows if the Tanner Ridge or Red Mountain tunnels have to be shut down
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for maintenance. It also would provide flexibility for any future Sixth Water Creek restoration plans. A 32-foot-
wide pad would be constructed for crane access to maintain the connection and Tanner Ridge Tunnel.

1.3.2.2 Tanner Ridge Tunnel

Tanner Ridge Tunnel would convey water through Tanner Ridge, which lies between Sixth Water Canyon and
Diamond Fork Canyon (see upper right, Map A-1). The concrete-lined, 660 cfs tunnel would be about 5,230 feet
long with a finished diameter of 114 inches. The tunnel inlet portal would be near the same elevation as the outlet of
Sixth Water Connection at the bottom of Sixth Water Canyon. Tunnel access would be through the connection inlet
box on the east side of Sixth Water Creek. The outlet portal would be in Diamond Fork Canyon, 2.3 miles
upstream of Three Forks. It would be set back horizontally 2,250 feet from the creck, about 385 feet higher than
Diamond Fork Creek. There would be no permanent equipment access at the portal, but a permanent, 30-inch-
diameter, limited-access portal would provide access for maintenance personnel. A helicopter pad would be
constructed near the portal to provide access to the site by maintenance personnel.

1.3.2.3 Diamond Fork Siphon

Diamond Fork Siphon (see Inset 3, Map A-1) would feature a pipeline through Diamond Fork Canyon with a
crossing under Diamond Fork Creek, forming the connection between the Tanner Ridge Tunnel outlet and the Red
Mountain Tunne] inlet. The pipeline connection with the Tanner Ridge Tunnel outlet would have a screened vent to
release air from the tunnel and pipeline.

The 96-inch-diameter pipeline would be about 6,340 feet long, with a capacity of 660 cfs. It would descend 400
vertical feet from the Tanner Ridge Tunnel outlet to the floor of Diamond Fork Canyon for about 2,065 linear feet
continue in a downstream direction along the east side of the canyon bottom for about 2,000 linear feet; cross unde.
Diamond Fork Creek for 60 linear feet; and then ascend the west side of Diamond Fork Canyon for about 2,275
linear feet to the Red Mountain Tunnel inlet portal.

Along the bottom of Diamond Fork Canyon, the pipeline would be constructed under the road right-of-way and
outside the riparian zone, except where it crosses under the creek. Along the 1,440-foot pipeline segment in the
canyon bottom, the road would be raised 6 to 10 feet, moving it away from the edge of Diamond Fork Creek.
Permanent slopes would be cut above the road to accommodate pipeline construction. The pipeline would cross the
creek under the natural grade of the creek with a cement-lined steel pipe encased in concrete. A blow-off vault with
a valved discharge pipe to the creek would be located on the west side of the creck at the pipeline crossing. It would
discharge water from Diamond Fork Siphon and Tanner Ridge Tunnel if the Diamond Fork System is shut down
for maintenance. Pipeline construction would require a temporary 150 foot-wide right-of-way which would be
reduced to a permanent 50 foot-wide right-of-way after construction is completed.

1.3.2.4 Red Mountain Tunnel

Red Mountain Tunnel would convey water through Red Mountain, which lies between Diamond Fork Canyon and
Red Hollow (see Map A-1). The steel and concrete-lined, 660-cfs tunnel would be about 9,700 feet long, with a
finished diameter of 114 inches. The tunnel inlet portal would be connected to Diamond Fork Siphon. Air would be
released from the pipeline and tunnel through a screened vent at the siphon connection with the Red Mountain
Tunnel inlet portal. The inlet portal would be about 430 feet higher than the floor of Diamond Fork Canyon. There
would be no permanent equipment access at the portal, but a permanent, 30-inch-diameter, limited-access portal
would provide access for maintenance personnel. A helicopter pad would be constructed near the portal to providr
access to the site by maintenance personnel. The tunnel outlet portal with a permanent access portal would be
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constructed in Red Hollow about 1.8 miles upstream from Diamond Fork Creek and 220 feet above the bottom of
Red Hollow.

1.3.2.5 Red Hollow Pipeline and Connection to Diamond Fork Pipeline

The Red Hollow Pipeline would connect the Red Mountain Tunnel outlet portal to the upstream end of the existing
Diamond Fork Pipeline (see Inset 4, Map A-1). The 96-inch-diameter pipeline would be about 11,700 feet long,
with a capacity of 660 cfs. Air would be released from the pipeline and tunnel through a screened vent at the
pipeline connection with the Red Mountain Tunnel outlet. From the Red Mountain Tunnel outlet, the pipeline would
descend west into Red Hollow for about 4,040 linear feet, cross under the creek bed, and ascend the west side of
Red Hollow for about 700 linear feet. One air release valve would be located between the tunnel outlet portal and
the creek crossing.

The location of the creek bed crossing would be selected to minimize disturbance of riparian vegetation at the edge
of the creek channel. The pipeline would cross beneath the natural grade of the creek with a concrete-lined steel
pipe. A blow-off vault at the pipeline crossing would have a valved discharge pipe to the creck that would discharge
water from Red Mountain Tunnel and part of Red Hollow Pipeline if the Diamond Fork System is shut down for
maintenance. The pipeline would continue west of Red Hollow over a low saddle, then turn south and descend into
Diamond Fork Canyon at the upstream end of Diamond Fork Pipeline. This reach is about 5,660 linear feet and
includes four air release valves.

Map 1-4 shows the flow control facility and overflow structure that would be constructed at the end of the pipeline.
The flow control facility, adjacent to Diamond Fork Road across from the upstream end of Diamond Fork Pipeline,
would dissipate pressure buildup resulting from the elevation difference (about 1,000 feet) between the Red
Mountain Tunne] outlet and the end of Red Hollow Pipeline. It would be designed to accommodate a hydroelectric
generating plant at the end of Red Hollow Pipeline under a lease-of-power privilege under future nonfederal
funding. A pipeline parallel to Red Hollow Pipeline would convey water back up the slope for about 660 linear feet
to a buried overflow structure with an internal weir at elevation 5,555 feet. The overflow structure would be
required to maintain the existing design head for Diamond Fork Pipeline. The weir would discharge water back
down the slope through an 8- by 12-foot concrete box chute with baffles for about 600 linear feet and then into a
180-foot-long, 96-inch pipeline to Diamond Fork Creek. Construction of the Red Hollow Pipeline and connection to
Diamond Fork Pipeline would require a temporary 150 foot-wide right-of-way which would be reduced to a
permanent 50-foot-wide right-of-way after construction is completed.

1.3.2.6 Diamond Fork Creek Outlet

The Diamond Fork Creek Outlet would be constructed where Red Hollow Pipeline would connect to Diamond Fork
Pipeline near Monks Hollow (see Inset 4 on Map A-1, and Map 1-4). The outlet would be about 2,500 feet
downstream from the confluence of Red Hollow, Monks Hollow and Diamond Fork Creek, as shown on Map A-1.
The outlet would consist of a baffled outlet connected to the 96-inch-diameter, 660-cfs pipeline and a covered weir
discharging to Diamond Fork Creek. The baffled outlet would dissipate pressure buildup due to the elevation
difference (about 250 feet) between the elevation 5,555 overflow weir and the Diamond Fork Creek outlet structure.
The outlet would release water from the pipeline to the creek to meet minimum streamflow requirements and
discharge to the creek if Diamond Fork Pipeline requires an emergency shutdown. Riprap would be placed on the
bank between the covered weir and the creck.
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1.3.2.7 Spanish Fork River Outlet from Diamond Fork Pipeline

The 96-inch Spanish Fork River Outlet pipeline would connect to the 560 cfs Diamond Fork Pipeline south
terminus at the concrete air release/manway vault along Diamond Fork road near Highway 6 (see Inset 5,

Map A-1). It would extend about 1,150 feet to a new Spanish Fork River flow control facility (with an energy
dissipater) at the northwest corner of the Highway 6 and Diamond Fork Road intersection. The pipe would continue
1,250 feet from the flow control facility, under Diamond Fork Road, and across the toe of the highway embankment
to the box culvert that conveys Diamond Fork Creek under the Highway 6 embankment. The pipeline would be
connected to the box culvert inlet. At the point of discharge, the bottom of the box culvert would be reinforced and
baffles would be installed. The water would flow into and through the Highway 6 embankment culvert, through the
railroad embankment culverts, and into the Spanish Fork River.

1.3.2.8 Spanish Fork River Diversions

Six existing dams and diversions along the Spanish Fork River from Diamond Fork Creek to Utah Lake would be
involved in passing the flows generated under the Proposed Action (see Map A-2). If the increased flows required
under the Proposed Action can not be passed by the existing structures it may become necessary to modify them. If
it becomes necessary, five of the diversions would require modifications to bypass flows and to provide fish
passage. In order to cover the possibility that they may need modification the impact of modifications are included
in this FS-FEIS.

1.3.2.8.1 Spanish Fork Diversion Dam. The Spanish Fork Diversion Dam has three radial gates in the main
channel of the Spanish Fork River. One of the gates would be modified and automated; the channel would be
extended approximately 80 feet and a flow measurement device installed; and the end of the extended channel would
be riprapped to avoid increased erosion of the river bed.

1.3.2.8.2 East Bench Dam. The East Bench Dam has two radial gates in the main Spanish Fork River channel and
a submerged radial gate at the inlet of the diversion canal. A new channel, approximately 230 feet long, would be
built on the opposite side of the river from the diversion canal. This channel would include a new radial gate at its
inlet, energy dissipater and flow measurement device. The outlet would be riprapped to reduce erosion of the river
bed.

1.3.2.8.3 Salem-South Field Diversion. The Salem-South Field Diversion has two slide gates adjacent to a 6-foot-
wide spillway formed into a low dam that extends across the main channel of Spanish Fork River. The slide gates
lead to a 4-foot-wide concrete diversion channel, which terminates at the connection to a 24-inch-diameter pipe. At
higher flows, the spillway and dam are submerged. This diversion is used sporadically and is not expected to
require any modifications.

1.3.2.8.4 Mill Race Diversion. This diversion includes a spillway and one radial gate in the main Spanish Fork
River channel just downstream from the outlet of the Power Canal and an unused diversion channel adjacent to the
diversion channel. A new radial gate would be installed on the unused diversion channel; the existing channel would
be extended approximately 70 feet to the main Spanish Fork River channel; the new channel would include an
energy dissipater and flow measurement device; and its outlet would be riprapped to reduce erosion of the river bed.

1.3.2.8.5 Lake Shore Diversion. This diversion has a radial gate in the main Spanish Fork River channel and a
timber slide gate at the inlet of the Lake Shore diversion canal. A new channel (approximately 240 feet long) would
e constructed on the opposite side of the river from the Lake Shore diversion canal. It would include a radial gate,

energy dissipater and flow measurement device. The outlet would be rip-rapped to reduce erosion of the river bed.
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1.3.2.8.6 Huff Dam. Rebuilt in 1991, this dam has a gate structure in the main Spanish Fork River, an irrigation
diversion canal on each side of the river, and a temporary construction bypass pipe on the east side of the structure.
Modifications would consist of installing a radial gate at the inlet of the bypass pipe, an energy dissipater, and a
flow measurement device; riprapping the outlet end of the pipe to reduce river bed erosion; and extending the
irrigation diversion on the east side of the dam by about 80 feet.

1.3.3 Land Management Status and Right-of-Way Acquisition

The land that would be required to construct and operate the features of the Proposed Action consists of National
Forest System and State of Utah land. Permanent rights-of-way would be required for the features, and temporary
rights-of-way would be required during construction to provide space for equipment operation and staging areas.
The permanent rights-of-way for the siphons and pipelines and other associated features would be 50 feet wide. The
permanent rights-of-way at tunnel portals would be 150 feet wide and extend 100 feet out from the portals. During
construction, an additional average 100 feet of right-of-way would be required to accommodate the construction
activities. Some of the National Forest System land that would be required has already been withdrawn by USBR
for the Diamond Fork System (see Map 1-5). For this FS-FEIS, it is assumed that CUWCD would have to acquire
a Forest Service Special Use Permit for land not yet withdrawn. However, DOI is working with the Forest Service
and the Bureau of Land Management (BLM) to withdraw additional 1ands required for the project and to revoke
previous USBR withdrawals that are not needed for the project. If the lands are withdrawn before construction is
scheduled, the permits with the Forest Service listed in Table 1-38 would not be necessary. Also, a right-of-way
from the Utah Department of Transportation would be required for construction of the Spanish Fork River Qutlet.

1.3.4 Tunnel Construction Procedures

1.3.4.1 Construction Sequence
The construction sequence for each tunnel would involve the following activities:

Construct access roads and staging areas

Construct outlet portal area, shot rock and tunnel muck storage area
Assemble tunne] equipment plant at outlet portal

Construct tunne] inlet structure

Tunnel boring and removal/disposal of tunnel spoil

Disassemble tunnel equipment plant at inlet portal

Install tunnel lining (concrete) and steel liner at tunnel portals
Construct tunnel outlet structure

Connect tunnel to pipeline

Tunnel construction would begin at the Tanner Ridge Tunnel outlet portal, advance through Tanner Ridge, and end
at the Tanner Ridge Tunnel inlet portal. The outlet portal construction would require a 125-foot-wide base cut and
a 200-foot-wide top cut. Construction of the Tanner Ridge Tunnel inlet portal probably would be finished before
Tanner Ridge Tunnel is completed.

Construction of Red Mountain Tunnel would follow construction of Tanner Ridge Tunnel, starting at the Red
Mountain Tunnel outlet portal and proceeding through to the inlet portal. The outlet portal construction would
require a 125-foot-wide base cut and a 190-foot-wide top cut. Construction of the Red Mountain Tunnel inlet por
probably would be finished before Red Mountain Tunnel is completed.
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The Tanner Ridge and Red Mountain tunnels likely would be excavated with a tunnel boring machine (see

Figure 1-1, tunnel boring sequence). Other tunnel construction methods that could be used are roadheader or drill-
and-blast. The excavated tunnels would be lined with reinforced concrete to prevent cave-ins, control groundwater
infiltration and exfiltration, and provide a smooth lining surface. Welded steel pipe would be used instead of
reinforced concrete at each end of the tunnels to control leakage from the tunnels.

1.3.4.2 Construction Utilities

Electricity and water would be needed to support tunnel drilling. Electricity would be generated on-site with diesel
or gasoline-powered electric generators at each tunnel outlet portal or construction portal. Operation of the
generators would require above-ground diesel storage tanks, spill containment plans and bermed containment areas
around the tanks. The tanks would be regularly refilled by tank trucks that would haul the fuel to the tunnel outlet
facilities during construction.

Water to support tunnel operations would be pumped from Sixth Water Creek at Sixth Water Aqueduct for
construction of the Tanner Ridge Tunnel and from Diamond Fork Creek at Red Hollow for construction of the Red
Mountain Tunnel. In both cases, the water would come from Bonneville Unit water conveyed through Strawberry
Tunnel. This supply would be pumped through a flexible hose laid on the ground (over Tanner Ridge for the Tanner
Ridge Tunnel and along the Red Mountain Tunnel access road for the Red Mountain Tunnel). A small water tank
would be installed at the tunnel portal to provide storage. The pump would be surrounded with a fuel containment
berm and operated under a spill containment plan.

1.3.4.3 Spoil Management and Disposal

Construction of the Tanner Ridge Tunnel (inlet and outlet portals and tunnel) would generate about 46,500 cubic
yards of earth (muck) and shot rock, which would be disposed in a spoil pile on a north-facing slope immediately
southwest of the outlet portal (see Inset 3, Map A-1). After clearing and grubbing the shot rock storage area,
surface soils and colluvium would be excavated and stockpiled for site reclamation. The shot rock would be placed
in a deposit from 1 to 10 feet deep with 1.5 horizontal to 1 vertical side slopes and a maximum 3.2 horizontal to 1
vertical slope on top of the fill.

The muck would be hauled or conveyed from the outlet portal and temporarily stored on top of the shot rock spoil
pile area (see Inset 3, Map A-1). After completing the tunnel connection with the Diamond Fork Siphon, the tunnel
muck would be hauled or conveyed to fill the excavated area at the outlet portal. The pre-excavation, intermittent
drainageway would be reestablished over the top of the muck fill after it is machine compacted, then covered by an
18-inch layer of surface soil and colluvium and a 24-inch layer of rock riprap in the channel. The remaining muck
fill would be machine compacted, covered with stockpiled surface soil and colluvium, and planted with shrub
transplants to restore vegetative cover. The Tanner Ridge Tunnel shot rock storage area also would be covered with
stockpiled surface soil and colluvium and planted with shrub transplants to restore vegetative cover.

The shot rock storage area would cover about 4 acres, and the outlet portal construction area would cover 1 acre.

Construction of the Red Mountain Tunnel (inlet and outlet portals and tunnel) would generate about 73,800 cubic

yards of earth and shot rock, which would be disposed in a combined shot rock and tunnel muck spoil pile adjacent

to the outlet portal on a southwest-facing slope immediately below the outlet portal (see Inset 4, Map A-1). After

clearing and grubbing the shot rock and tunnel muck storage area, surface soils and colluvium would be excavated

and stockpiled for site reclamation. The shot rock would be placed in a deposit from 1 to 12 feet deep with 2
orizontal to 1 vertical side slopes and a 2.4 horizontal to 1 vertical slope or flatter on top of the fill.
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The muck would be hauled or conveyed from the outlet portal and permanently deposited over the top of the spoil
pile area immediately below the outlet portal (see Inset 4, Map A-1). The muck fill would be machine compacted,
covered with topsoil and planted with shrub transplants to restore vegetative cover.

The outlet portal construction area would cover 0.9 acre, and the shot rock and tunnel muck storage area would
cover about 4.3 acres.

1.3.5 Pipeline Construction Procedures
Figure 1-2 illustrates the general steps for constructing a buried pipeline.
1.3.5.1 Construction Sequence

Construction of the pipelines would occur in the following sequence:

Place pipe in trenches and connect pipe
Backfill trenches and grade surface
Clean up and restore areas disturbed by construction

e Construct access roads

e Clear and grade pipeline alignments
e Excavate trench for pipe installation
* Haul pipe to construction sites

e Place pipe along trenches

L 4

®

L 2

1.3.5.2 Clearing and Grading

Clearing would be performed in accordance with the Special Use Permit issued by the Uinta National Forest if the
land withdrawal has not been completed, or in accordance with an agreement if the withdrawal has been completed.
Vegetation and obstacles would be cleared as necessary to allow safe and efficient use of construction equipment.
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 ensure safe and efficient movement of
machinery. Topsoil would be stripped where possible and stockpiled for use in site revegetation. Temporary bridges
or culverts across crecks on the right-of-way may need to be constructed to ensure 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.

1.3.5.3 Pipe Trench Excavation

The open trench method would be used for the Diamond Fork Siphon and Red Hollow Pipeline (see Figure 1-2).
The trench would accommodate 96-inch-diameter pressure pipelines with a depth of cover averaging about 7 feet.
The pipeline trenches would be excavated with crawler-tracked excavators and sloped or shored to meet OSHA
standards to protect workers from cave-ins. Jackhammers and blasting may be required to excavate the trench in
rock. Much, if not all, of the excavated material would be unsuitable for pipe backfill and would be disposed along
the trenches in ways that blend with adjacent terrain.
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The Sixth Water Connection would consist of a 108-inch-diameter pressure pipeline with minimum cover that
would exceed the scour depth of Sixth Water Creek under design flow conditions. Excess material would be
disposed in the existing spoil disposal area adjacent to the Sixth Water Aqueduct access road utilized during
construction of the Sixth Water Aqueduct.

Rippers, hammers, blasting or other specialized equipment may be required for excavation in rocky areas. If
blasting is required, all blasting operations, including transportation, storage and handling of explosives and
blasting agents, would be in conformance with county, state and federal regulations.

1.3.5.4 Pipe Installation

The steel, mortar-lined pipe would be shipped to the job site from the manufacturer by rail and/or truck in lengths
up to 40 feet and unloaded by crane (see Figure 1-2).

Pipe would be installed in lengths up to 40 feet and would be transported from a Diamond Fork Road staging area
near Monks Hollow to the work site by flatbed truck and/or specially outfitted loaders. Pipe bedding and special
backfill material would be imported from existing commercial sources. Trench excavation for the Diamond Fork
Siphon and Red Hollow Pipeline would produce an estimated 85,000 cubic yards of earth and rock material, most
of which would need to be disposed. Some of the material excavated from the Diamond Fork Siphon would be used
to raise the grade of the Diamond Fork Road where the pipeline would be constructed in the road right-of-way.
Arrangements for excess earth disposal would be formulated with the Forest Service, using existing disposal areas
in Diamond Fork Canyon as much as possible.

Pipe would be placed in the excavated trench by crane and connected to previously laid sections by pushing it into
place and welding the pipe together. If local materials are unsuitable for pipe bedding, imported bedding material
would be used. Sections of pipe would be coated inside and out with cement mortar to protect the steel from
corrosion.

After the pipe sections are connected, concrete shurry would be carefully placed around the pipe and allowed to cure
to form a secure bed for the pipe. If the native material excavated from the trench is suitable (i.e., it does not
contain large rocks or a large amount of organic material and is easily compacted), it could be used for backfill. If
the native material contains unsuitable material, it could be screened. Alternatively, backfill material could be
imported from other locations along the right-of-way or offsite. Compacted and uncompacted backfill for a typical
trench section are illustrated in Figure 1-3. Typically, backfill in a pipe trench would be mechanically compacted
with a vibratory compactor. Mechanical compaction normally would not be used near the ground surface, except at
road crossings (see Subsection 1.3.5.5 below).

Following construction, all debris would be removed by the contractor. Spoil in work areas would be spread evenly
to blend with contours and maintain local drainage patterns. Stockpiled topsoil then would be spread evenly over
the work area and revegetated. Marker monuments would be placed at pipeline features such as air release and
vacuum valves, blow-off valves and manholes. A typical marker monument would consist of a brass cap on a
concrete base at least 4 inches above ground at maximum intervals of about 0.5 mile.

1.3.5.5 Road Crossings

The pipe trench excavation method described in Section 1.3.5.4 would be used at all road crossings encountered
during construction. Pipe backfill would be heavily compacted all the way to the ground surface at road crossings
to prevent the road surface from subsiding under repeated traffic loads during and after construction. The only
public road to be crossed by any of the proposed project features would be Diamond Fork Road (pipelines would
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cross the road three times). The upstream crossing would be at Diamond Fork Siphon just upstream from Diamon¢®
Fork Bridge. The middle crossing would be at Red Hollow Pipeline where it would connect to Diamond Fork
Pipeline. The downstream crossing would be near the Spanish Fork River Outlet near Highway 6. Pavement at the
road crossings would be restored to a condition better than or equal to existing conditions.

1.3.5.6 Stream Crossings

Map A-1 (upper right quadrant) shows that the proposed pipeline would cross three creeks — Sixth Water, Diamond
Fork and Red Hollow. The open trench method would be used for all three crossings.

Construction of Sixth Water Connection would involve installing temporary upstream and downstream cofferdams
to dewater the work area, and about 280 fect of temporary culvert to pass the flow of Sixth Water Creek through
the construction site. Pipeline excavation would extend about 25 feet below the existing streambed (see Inset 2,
Map A-1). The stream channel would be reconstructed over the top of the concrete encasement poured around the
steel pipe and rock riprap would be placed on all slopes adjacent to the creek throughout the work area. The Sixth
Water Connection construction work area would cover about 0.9 acre.

Construction of Diamond Fork Siphon creek crossing would involve installing temporary upstream and downstream
cofferdams to dewater the work area and about 150 feet of temporary culvert to pass the flow of Diamond Fork
Creek through the construction site. Pipeline excavation would extend approximately 15 to 25 feet below the
existing streambed. The stream channel would be reconstructed over the top of the steel pipe (see Figure 1-4). The
Diamond Fork Siphon construction work area would cover about 0.2 acre.

Construction of the Red Hollow Pipeline crossing would involve installing a temporary culvert to pass the creek
flow through the work area. Pipeline excavation would extend approximately 15 to 20 feet below the existing
streambed. The stream channel would be reconstructed over the top of the steel pipe. The Red Hollow Pipeline
construction work area in the creek would cover about 0.07 acre.

Trench excavation would likely occur during the non-irrigation and nonrunoff season when the creeks have their
lowest flows. Trenches would likely be excavated by backhoe, and the excavated material would be placed above
the streambanks and the average high water mark. A minimum burial depth of 6 to 8 feet would be used unless a
scour analysis indicates potential scouring could exceed this depth. After installation, the trench would be
backfilled, stabilized and restored to approximate preconstruction contours. If temporary vehicle crossings are
needed at any creek crossings, they would consist of clean rock fill with culverts. The culverts and all fill would be
removed and the stream channel restored upon completion of construction.

1.3.5.7 Quality Control Procedures

After backfilling and all construction work is completed, the contractor would ensure quality control of pipeline
construction through visual inspection and hydrostatic testing. To ensure that the system will operate to design
specifications, pressure would be developed for hydrotesting through contractor-supplied pumps. If the pipeline
leaks or breaks, it would be repaired and retested until it meets specifications. Test segment lengths would be
determined by topography and availability of water through agreements consistent with federal, state and local
regulations and codes. After testing a segment, the water may be pumped into the next segment for testing and
ultimately be disposed in accordance with water quality regulations.
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1.3.6 Access Roads

Existing and new roads would provide access to proposed construction sites (see Map A-1). Sixth Water
Connection and the Tanner Ridge Tunnel inlet portal would be accessed from Highway 6, up Sheep Creek-Rays
Valley Road to the existing unpaved maintenance road to Sixth Water Aqueduct. A crane would be operated from a
permanent concrete pad adjacent to the existing Sixth Water Aqueduct outlet facility to lift construction materials
over Sixth Water Creek. No bridge or new access road would be required across Sixth Water Creek.

Construction traffic would need access to Tanner Ridge Tunnel, Diamond Fork Siphon and the Red Mountain
Tunnel inlet portal on the recently improved section of Diamond Fork Road from Highway 6 and on the older,
narrower section of Diamond Fork Road upstream of Monks Hollow and Red Hollow creeks.

Two temporary access roads would be constructed on opposite sides of Diamond Fork Road near Diamond Fork
Bridge (see Inset 3, Map A-1). The east temporary access road would be about 0.49 mile long, 24 feet wide at a 14
percent grade, and would provide access for construction of Tanner Ridge Tunnel and the eastern portion of
Diamond Fork Siphon. The surface of this road would be paved for safety and erosion protection. A permanent
helicopter pad would be located near the Tanner Ridge Tunnel outlet.

The west temporary access road would be about 0.73 mile long, 16 feet wide at a 12 percent grade with turnouts,
and would provide access for construction of the Red Mountain Tunnel inlet portal and the western portion of
Diamond Fork Siphon. This road would require end-bench cuts along portions of the alignment, and the road
surface would be paved for safety and erosion protection. Both temporary access roads would be restored to
approximate original contours and revegetated after construction is complete.

Diamond Fork Bridge would be replaced with a new bridge after construction is completed. About 0.45 mile of
road along the Diamond Fork Siphon alignment would be reconstructed at an elevation 6 to 10 feet above the
existing grade and further away from Diamond Fork Creek (see Inset 3, Map A-1 and Figure 1-5).

Diamond Fork Road would be closed to the public from the Red Ledges area downstream from Monks Hollow to
just north of Diamond Fork Siphon during the 3 V2 year construction period (see Map A-1). This would eliminate
the public safety risk from heavy construction traffic along the narrow portion of Diamond Fork Road.
Construction traffic would travel in both directions on Diamond Fork Road and would be coordinated by the
contractor. Any damage to the existing road by construction traffic would be repaired, and the road would be
returned to a condition better than or equal to the pre-construction condition.

Access to the beginning of the Red Hollow Pipeline and Red Mountain Tunnel would be along Diamond Fork Road
and the existing Red Hollow Road. One new permanent access road would branch off Red Hollow Road northeast
of Diamond Family Monument (see Inset 4, Map A-1). The 24-foot-wide paved road would follow the Red Hollow
Pipeline alignment for 0.5 mile to the Red Mountain Tunnel outlet portal. To provide access to the Red Hollow
Pipeline west of Red Hollow Road, a temporary access road would branch off of Red Hollow Road to the west (see
Inset 4, Map A-1) and would be approximately 0.3 miles long and 24 feet wide. Past the end of the temporary
road, construction access would be along the Red Hollow Pipeline within the construction right-of-way. Both the
temporary road and the access route within the right-of-way would be reclaimed upon completion of the pipeline.

To accommodate construction traffic, 1.5 miles of the uphill side of Red Hollow Road would be widened to 24 feet
with a paved surface from Diamond Fork Road to north of Diamond Family Monument, (see Inset 4, Map A-1)
except in the most confined sections. Retaining walls would be used in confined sections to minimize slope cuts. A
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culvert would be replaced at the existing ford across Red Hollow Creek during construction to reestablish drainage
conveyance under the road. The road surface over the culvert would be hardened with an asphalt concrete surface.

The new permanent access road would follow the Red Hollow Pipeline alignment for 0.5 mile to the Red Mountain
Tunnel outlet portal. This new road would be 24 feet wide with a paved surface. A temporary access road would be
constructed along the Red Hollow Pipeline west of the creek in Red Hollow during the pipeline construction. This
temporary access road would be reclaimed upon completion of the pipeline construction. The Red Hollow Road
would be gated and closed during construction to motorized public access at the junction with Diamond Fork Road.
Following construction, the Red Hollow Road would be reopened to motorized public access up to the location of
the existing gate (about 0.75 mile from the Diamond Fork Road junction). The air relief valves along Red Hollow
Pipeline west of Red Hollow would be accessed using a 4-wheel drive, all-terrain vehicle and small trailer traveling
over the revegetated pipeline alignment. During maintenance activities, the creek in Red Hollow would be crossed
using wood planks placed from bank to bank to access the pipeline alignment. The valves would be visually
inspected twice each year. Maintenance work would probably be required once every ten years.

1.3.7 Spanish Fork River Outlet From Diamond Fork Pipeline Construction Procedures

Construction of the pipeline portion of the Spanish Fork River Outlet would be the same as the pipeline
construction procedures described in Section 1.3.5. The pipeline would connect to existing box culverts under the
Highway 6 embankment. Diamond Fork Creek flow would be diverted into one box culvert while the dry culvert is
modified. The procedure would be reversed to modify the other culvert.

1.3.8 Construction Staging Areas

Five construction staging areas (see Map A-1) would be needed to provide parking space for vehicles and
equipment, storage for construction material and fuel, space for equipment maintenance, and reporting locations for
workers.

Staging Area 1 would be located near the existing pond and building near the Syar Tunnel outlet. This 2-acre site
would be used for construction of Sixth Water Connection and the Tanner Ridge Tunnel inlet portal.

Staging Area 2 would be located southwest of the Diamond Fork Bridge. This 2-acre site along with Staging Area
3 would be used for construction of Diamond Fork Siphon, Red Mountain Tunnel inlet portal and Tanner Ridge
Tunnel.

Staging Area 3 would be located near Monks Hollow in an area that has been disturbed by dispersed camping
activities. This 7-acre site would be used for construction of Red Hollow Road and Pipeline and Diamond Fork
Creek Outlet.

Staging Area 4 (about 2 acres) would be located in the spoil area for Red Mountain Tunnel and used for the
construction of Red Mountain Tunnel.

Staging Area S would be located 1.75 miles up Diamond Fork Road from Highway 6 on the south side of the road.
This 2-acre site would be used for construction of Spanish Fork River Outlet.

Construction contractors would be required to submit plans for actual construction sites that clearly establish
minimal impact, consistent with this FS-FEIS. Each staging area would be graded and revegetated following
construction.
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1.3.9 Construction at Spanish Fork River Diversions

During modifications to the five Spanish Fork River diversions (including temporary cofferdams upstream and
downstream of the existing diversion dams) work areas would be separated from the active flow in the river channel
to control sediment and turbidity and protect aquatic resource habitat. Cofferdams would be installed first at each
site, then removed after modifications are completed.

1.4 Interim Operation of the Proposed Action

The Proposed Action would be operated on an interim basis until: 1) NEPA compliance is completed for future
operations of the system that may include restoration of Diamond Fork Creek, or 2) the future Utah Lake Drainage
Basin Water Delivery System is completed; NEPA compliance is met through an EIS and a ROD is issued; and
additional future actions are implemented. Regardless of the facilities or actions proposed under the Utah Lake
Drainage Basin Water Delivery System the interim operation of the Diamond Fork system is anticipated to be in
place until 2010 to achieve the flows described in the Hydrology and Water Resources Technical Memorandum
(CUWCD 19994d). The average annual flows consist of the Bonneville Unit and SVP waters that originate as
transbasin diversions from Strawberry Reservoir. They do not include natural flows in Diamond Fork Creek or
Spanish Fork River, which historically have been used for irrigation. However, these natural flow and seepage
waters are included in the streamflow analysis under interim operation of the Diamond Fork System.

An elevation profile of the Proposed Action is shown on Inset 6, Map A-1.
1.4.1 Water Sources

1.4.1.1 Transbasin Diversion

Water conveyed through the Diamond Fork System and the Strawberry Tunnel (including seepage), would consist
of a transbasin diversion from Strawberry Reservoir averaging about 147,600 acre-feet per year, including

61,500 acre-feet of SVP water and 86,100 acre-feet of Bonneville Unit water. The 86,100 acre-feet of Bonneville
Unit water is the amount needed to mect minimum streamflow requirements in Sixth Water and Diamond Fork
creeks and to exchange water between Utah Lake and Jordanelle Reservoir for the M&I system. Natural streamflow
is not included in these figures. The water delivered to Utah Lake includes 1,590 acre-feet of M&I water for
exchange to wells and springs in southern Utah County and 84,510 acre-feet to exchange water between Utah Lake
and Jordanelle Reservoir for the M&I System.

1.4.1.2 Other Water Sources

Water from three other sources would be considered for interim operation of the proposed completed Diamond Fork
System. First is the current Strawberry Tunnel discharge of 3,600 acre-feet that seeps into the tunnel annually.
Second is water from the natural flow of Diamond Fork Creek, which averages 16,900 acre-feet per year at
Diamond Fork Creek Outlet. These two sources would supply water for interim operation of the Diamond Fork
System. The third source is the natural flow of Spanish Fork River. Water from these three sources is not
Bonneville Unit water.
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1.4.2 Water Delivery

Delivery of water to maintain minimum streamflows in Sixth Water Creek (from Strawberry Tunnel to Sixth Water
Aqueduct) and Diamond Fork Creek below Diamond Fork Creek Outlet would receive first priority and would
govern release of water to the creek. The rest of 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. The average
release from Diamond Fork Creek Outlet would be 25 cfs. Up to a maximum of 100 cfs would be released to the
creek from the Diamond Fork Creek Outlet under normal operations. This would occur one year out of the 44-year
period of record and would be necessary to meet the delivery requirements for Bonneville Unit water to Utah Lake
when the Diamond Fork Pipeline is flowing at capacity. This released water would flow through Diamond Fork
Creek to Spanish Fork River.

1.4.2.1 Normal Operation

Syar Tunnel and Sixth Water Aqueduct would convey about 130,500 acre-feet of Strawberry Reservoir water per
year (see Table 1-3). 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. Under interim water operation, maximum flow
through Syar Tunnel would range from 659 cfs to 5 cfs based on the 44-year period of record used to develop
system operations. The hydrology for interim operation of the Proposed Action was developed by CUWCD (1998c)
using the methodology described in the Draft Hydrology and Water Resources Technical Report (CUWCD 1998c,
Page 3-1). Detailed tables supporting interim operation of the Proposed Action in the Hydrology and Water
Resources Technical Memorandum (CUWCD 1999d) contain numbers that are rounded to the nearest 100 acre-
feet, which means some total water volumes presented in this section do not exactly agree with the tables.

Table 1-3
Distribution of Transbasin Diversion From Strawberry Reservoir
Under Interim Operation of the Proposed Action
Average
Component Acre-Feet
per Year
Distribution of Transbasin Diversion Between the Tunnels
* Syar Tunnel release volume 130,500
» Strawberry Tunnel release volume 17.100
Total 147,600
Distribution of Transbasin Diversion in Diamond Fork Creek
and Diamond Fork Pipeline
» Diamond Fork Creek conveyance volume® 35,000
» Diamond Fork Pipeline conveyance volume 112,600
Total 147,600
? In addition to this Strawberry Reservoir water, 16,900 acre-feet of natural flow and 3,600 acre-feet
of seepage from Strawberry Tunnel would be conveyed in Diamond Fork Creek.
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Strawberry Tunnel would release about 17,100 acre-feet of Strawberry Reservoir water and 3,600 acre-feet of
tunnel seepage per year (see Table 1-3). Strawberry Reservoir water from Strawberry Tunnel would be released
primarily to meet minimum streamflows in Sixth Water Creek. The maximum rate of transbasin diversion from
both Syar and Strawberry tunnels would be 691 cfs under interim operation of the Proposed Action.

Strawberry Reservoir water would be released as necessary to maintain minimum streamflows 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.

The transbasin diversions through Strawberry and Syar tunnels would continue year-round except during
maintenance shutdowns. During the non-irrigation season, the continuous release from Strawberry Tunnel would
maintain minimum flows, except as described in Section 1.4.2.2. Winter releases through Syar Tunnel would
maintain a continuous flow through the features of the Diamond Fork System, part of which would be released to
Diamond Fork Creek for flow maintenance. Releases to Diamond Fork Creek would be made at Diamond Fork
Creek Outlet about 2,500 feet downstream of the confluence of Monks Hollow, Red Hollow and Diamond Fork
Creek (see Inset 4, Map A-1). The rest of the water would continue through Diamond Fork Pipeline to be released
into Diamond Fork Creek near its confluence with Spanish Fork River.

Average annual releases from Strawberry Tunnel (17,100 acre-feet) and Diamond Fork Creek Outlet (17,800 acre-
feet) would be combined with the average annual natural flow of Diamond Fork Creek (16,900 acre-feet) to
maintain required minimum flows in Diamond Fork Creek downstream from Diamond Fork Creek Outlet.

1.4.2.2 Maintenance Operations

Maintenance operations would involve shutdown of all or part of the Diamond Fork System for short periods of
time as described in the following sections. During system shutdowns requiring siphon and pipeline inspections,
water remaining in Diamond Fork Siphon and Red Hollow Pipeline would be discharged by gravity to Diamond
Fork Creek and the creek in Red Hollow, respectively, through the 12-inch diameter blow-off vault discharge
pipeline. The release would be controlled by valves at rates that would not adversely affect aquatic, wetland and
riparian resources. Water remaining in the blow-off vaults following completion of the gravity draining of the
pipelines would be pumped out and discharged to the same streams at rates that would not adversely affect aquatic,
wetland and riparian resources. Interim operation of the Diamond Fork System would be subject to the following
maintenance interruptions:

1.4.2.2.1 Annual Spring Shutdown of All Features Except Syar Tunnel. The Syar Tunnel guard gate (see
Map A-1 and Section 1.9.3.2) would be closed annually during spring runoff to allow CUWCD to inspect tunnels
(except Syar Tunnel), pipelines and valves. This maintenance inspection is expected to take one week. The guard
gate would back water up in Syar Tunnel and allow continuous releases for minimum streamflows through the
clamshell valve to Strawberry Tunnel where it is connected to Syar Tunnel (see Inset 1, Map A-1). The shutdown
normally would be scheduled during spring runoff when water delivery to Utah Lake is at a minimum and natural
flows in Diamond Fork Creek below Diamond Fork Creek Outlet would satisfy minimum streamflow requirements.
These minimum flows would not be achieved in Diamond Fork Creek below Diamond Fork Creek Outlet under
natural flow conditions plus Strawberry Tunnel flows in 7 dry years during the 44-year analysis period. Therefore,
up to 35 cfs additional flow would be released from Strawberry Tunnel in April of these dry years to meet
minimum streamflow requirements in Diamond Fork Creek below Diamond Fork Creek Outlet.
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1.4.2.2.2 Periodic Inspection of Syar Tunnel Inlet Gates. The Syar Tunnel inlet gates would be inspected
periodically during spring runoff on a schedule as determined by CUWCD, but not annually. When this inspection
is scheduled, it would be in addition to the annual shutdown and inspection of the rest of the Diamond Fork System.
The Syar Tunnel inlet gates would be closed for one day while the tunnel is drained and the inlet gates inspected to
ensure proper operation. Minimum streamflows in Sixth Water Creek would be met through delivery of flows
through Strawberry Tunnel using the new connection to the bypass pipe (see Inset 1, Map A-1, and Section
1.9.3.2). The periodic inspection would be performed during years when natural flows plus Strawberry Tunnel
releases would meet minimum streamflow requirements at Diamond Fork Creek Outlet.

1.4.2.2.3 Annual Fall Inspection of Sixth Water Aqueduct. Sixth Water Aqueduct would be inspected annually
every October after the irrigation season. The Syar Tunnel guard gate would be closed for two days to allow
inspection of Sixth Water Aqueduct and other features. During this shutdown, minimum streamflows in Diamond
Fork and Sixth Water creeks would be released from Strawberry Tunnel to Sixth Water Creek.

1.4.2.2.4 Periodic Clamshell Valve Maintenance. The clamshell valve in the connection between Strawberry and
Syar Tunnel (see Inset 1, Map A-1) would require periodic maintenance once every 5 to 7 years (period to be
determined by CUWCD). The clamshell vaive would be closed and Strawberry Tunnel would be dewatered to
allow maintenance crews t0 move equipment through the tunnel to the valve. This maintenance shutdown would
occur following the irrigation season; minimum streamflow requirements in Sixth Water Creek above Sixth Water
Aqueduct would not be met during this two-day period.

1.4.2.2.5 Periodic Shutdown of Diamond Fork System Except for Syar Tunnel. The Diamond Fork System
would be shut down below the Syar Tunnel guard gate for up to three weeks once every 5 to 7 years (period to be
determined by CUWCD) for inspection and maintenance. During this three-week period, the Syar Tunnel inlet
gates also would be closed for a two-day period to allow for inspection and maintenance. This system-wide
shutdown would not be scheduled during the same year as the clamshell valve periodic maintenance. The Diamond
Fork System shutdown would occur in April or May during high runoff years to the extent possible. Minimum
streamflow requirements in Diamond Fork Creek would not be met during the two-day shutdown of the Syar
Tunnel inlet gates. During the rest of the shutdown period, minimum streamflows would be delivered through the
clamshell valve and Strawberry Tunnel to Sixth Water and Diamond Fork creeks.

1.4.2.3 Emergency Operations

If an emergency occurred in the Diamond Fork System anywhere from Syar Tunnel to Diamond Fork Pipeline
requiring a shutdown of the system, water may be released from Strawberry Tunnel, Sixth Water Aqueduct outlet
pipe or Diamond Fork Creek Outlet to meet minimum streamflows. Emergency operations would be necessary in
the unlikely event of a valve failure, pipeline rupture or tunnel collapse. The Diamond Fork System would be
designed to use any of these three options to maintain minimum flows and Utah Lake deliveries until repairs are
made.

Up to 200 cfs could be released from Syar Tunnel into Strawberry Tunnel if Sixth Water Aqueduct became
unusable, or emergency circumstances require use of Strawberry Tunnel to deliver contracted Bonneville Unit M&I
water or SVP water as stipulated in Section 303(f) of CUPCA. Even though no such releases are anticipated or
proposed, for purposes of worst-case impact analysis, a one-month release of 200 cfs is assumed.

Minimum streamflows could be released from the Sixth Water Aqueduct outlet pipe if Tanner Ridge Tunnel,
Diamond Fork Siphon, Red Mountain Tunnel, Red Hollow Pipeline, Diamond Fork Pipeline or Spanish Fork Rive .
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Outlet must be shut down. The 36-inch-diameter outlet pipe would have a capacity of 80 cfs down Sixth Water
Creek to meet the minimum flow requirements in Diamond Fork Creek below Diamond Fork Creek Outlet.

1.4.3 Streamflows

This section describes streamflows and water volumes that would be conveyed through key reaches of Sixth Water
Creek, Diamond Fork Creek and Spanish Fork River under the Proposed Action. Additional water supply details
are located in the Hydrology and Water Resources Technical Memorandum (CUWCD 1999d).

Two sets of numbers are shown on all of the tables to describe the flows in various ways. The first set shows
monthly average flows in cfs and acre-feet when averaged over the entire 44-year analysis period. The second set
shows monthly average flows from a single, extremely dry year and a single, extremely wet year. The following
section headings refer to a reach while the tables refer to a specific point.

The Mitigation Commission, under Title III of CUPCA, is authorized to perform stream channel restoration work
along Diamond Fork and Sixth Water creeks. The minimum flows described under the Proposed Action would
facilitate these efforts. The Mitigation Commission will conduct additional studies to determine optimal seasonal
flows in cooperation with the U.S. Fish and Wildlife Service, Utah Division of Wildlife Resources, Forest Service
and the CUWCD. Based on these studies the Mitigation Commission in the future would prepare a Sixth Water
Creek and Diamond Fork Creek Restoration Plan (not part of this FS-FEIS), that could involve recommended
changes to the Diamond Fork System interim operation plan. The Mitigation Commission would conduct additional
NEPA compliance documentation on any plans that they develop.

1.4.3.1 Sixth Water Creek Between Strawberry Tunnel and Sixth Water Aqueduct

Under the Proposed Action, flows in this stretch of Sixth Water Creek would normalty consist of releases from
Strawberry Tunnel of not less than 32 cfs in summer and not less than 25 cfs in winter to maintain minimum flows,
plus natural inflow downstream of the tunnel. Table 1-4 shows the estimated average monthly flows in Sixth Water
Creck above Sixth Water Aqueduct. Total annual average volume of water above Sixth Water Aqueduct would be
23,200 acre-feet. This would consist of 14,900 acre-feet of Bonneville Unit Water, 2,200 acre-feet of SVP water,
3,600 acre-feet of Strawberry Tunnel Seepage, and 2,500 acre-feet of natural gains.

Table 1-4
Estimated Streamflows in Sixth Water Creek Immediately Above Sixth Water Aqueduct
Under the Proposed Action

TOct]N0v|Dec | JanIFeb |Mar|AprLMay|Jun | Jul |Aug| Sep
Average flows and discharges over the entire 44-year period of analysis

cfs’ 34 27 26 26 26 27 33 48 37 34 33 34
Acre-feet® 2,100} 1,600 | 1,600 | 1,600 | 1,500 ] 1,700 | 2,000 ] 2,900 | 2,200 | 2,100 } 2,000 | 2,000
Representative dry-year and wet-year monthly average flows (cfs)

Dry year® 33 26| 26 26| 26 26 27 35 32 2] 32 33
Wet Xea.rd 34 27 27 27 27 27 58 87 52 35 35 34

*Rounded to nearest cfs.

PRounded to nearest 100 acre-feet.

°The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
“The wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.
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1.4.3.2 Sixth Water Creek Between Sixth Water Aqueduct and Fifth Water Creek

The flows downstream of Sixth Water Aqueduct would be the same as above Sixth Water Aqueduct (see
Section 1.4.3.1). Table 1-5 shows the estimated average monthly flows in Sixth Water Creek below Sixth Water
Aqueduct.

Table 1-5
Estimated Streamflows in Sixth Water Creek Immediately Below Sixth Water Aqueduct
Under the Proposed Action

| oct | Nov | Dec | Jan | Feb | Mar [ Apr [ May | Jun | Jul | Aug | sep

Average flows and discharges over the entire 44-year period of analysis

cfs® 34 27 26 26 26 27 33 43 37 34 33 34
Acre-feet® 2,100 ] 1,600 1,600 1,600 | 1,500 ] 1,700 | 2,000 | 2,900 | 2,200 | 2,100 j 2,000 2,000
Representative dry-year and wet-year monthly average flows (cfs)

Dry year® 33 26 26 26 26 26 27 35 32 32 32 33
Wet year® 34 27 27 27 27 27 58 87 52 35 35 34

“Rounded to nearest cfs.

"Rounded to nearest 100 acre-feet.

°The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
%The wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.

1.4.3.3 Sixth Water Creek Between Fifth Water Creek and Diamond Fork Creek

Table 1-6 shows the estimated average monthly flows in Sixth Water Creek below Fifth Water Creek. Total annual
average volume of water below Fifth Water Creek would be 27,700 acre-feet. The only change from the annual
average volume of 23,200 acre-feet above Sixth Water Aqueduct would be the 4,500 acre-feet of natural gain from
Fifth Water Creek.
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Table 1-6
Estimated Streamflows in Sixth Water Creek Below Fifth Water Creek
Under the Proposed Action

TOct[Nov | Dec | Jan | Feb IMarlApr IMayI Jun | Jul |AugTSep
Average flows and discharges over the entire 44-year period of analysis

cfs’ 36 30 29 28 29 31 48 75 45 37 36 36
Acre-feet® 22001 1,800 1,800 1,700 | 1,600 { 1,900} 2,800 | 4,600 § 2,700 | 2,300 | 2,200 | 2,200
Representative dry-year and wet-year monthly average flows (cfs)

Dry year® 35 29 27 28 27 28 30 39 32 32 32 35
Wet year” 37 31 30 29 29 31 115 182 86 42 40 38

“Rounded to nearest cfs.

PRounded to nearest 100 acre-feet.

“The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
e wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.

1.4.3.4 Diamond Fork Creek Between Three Forks and Diamond Fork Creek Outlet

Table 1-7 shows the estimated average monthly flows in Diamond Fork Creek below Three Forks. Total annual
average volume of water in Diamond Fork Creek below Three Forks would be 37,600 acre-feet. This represents an
annual average natural gain (from Diamond Fork Creek above Three Forks and Cottonwood Creek) of more than
9,800 acre-feet over the flow of 27,700 acre-feet in Sixth Water Creek below Fifth Water Creek.

Table 1-7
Estimated Streamflows in Diamond Fork Creek Below Three Forks
Under the Proposed Action

| Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep
Average flows and discharges over the entire 44-year period of analysis

cfs’ 42 36 33 32 34 38 80 134 64 45 42 42
Acre-feet® 2,600 ] 2,100 ] 2,000] 2,000 1,900 | 2,300 | 4,800 1 8,200 | 3,800 | 2,800 | 2,600} 2,500
Representative dry-year and wet-year monthly average flows (cfs)

Dry year® 41 34 29 33 31 31 37 49 32 33 33 39
Wet year® 44 40 36 34 35 37] 239 38| 162 59 51 47

“Rounded to nearest cfs.

PRounded to nearest 100 acre-feet.

°The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
9The wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.
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1.4.3.5 Diamond Fork Creek Between Diamond Fork Creek Outlet and Spanish Fork River
Outlet

Releases to Diamond Fork Creek at Diamond Fork Creek Outlet would maintain minimum flows of 60 cfs from
October through April and 80 cfs from May through September.

The total annual average volume of water in Diamond Fork Creek below Diamond Fork Creek Outlet would be
55,400 acre-feet. Table 1-8 shows estimated flows in Diamond Fork Creek at a point about 2,500 feet downstream
(see Inset 4, Map A-1) from Red Hollow under the Proposed Action. The flows would consist of releases from
Strawberry Tunnel (17,100 acre-feet) to maintain minimum flows in Sixth Water Creek, Strawberry Tunnel
seepage and natural flow in Sixth Water and Diamond Fork Creeks (20,500 acre-feet), and releases from the
proposed Diamond Fork Creek Outlet (17,800 acre-feet). The streamflows are estimated at the upper end of the
reach and accretion flows occur throughout the stream reach to Spanish Fork River.

Table 1-8
Estimated Streamflows in Diamond Fork Creek Below Diamond Fork Creek Outlet
Under the Proposed Action

IOct|N0v|Dec|Jaaneb|Mar|Apr|MayLJun | Jul | Aug | Sep
Average flows and discharges over the entire 44-year period of analysis

cfs? 61 60 60 60 60 60 85 140 89 82 81 80
Acre-feet® 3,700 | 3,600 | 3,700 | 3,700 | 3,400 3,700 | 5,000 | 8,600 | 5,300 § 5,100 | 4,900 | 4,80
Representative dry-year and wet-year monthly average flows (cfs)

Dry year® 61 60 60 60 60 60 60 81 80 81 81 80
Wet ye:a.rd 61 60 60 60 59 60 239 389 162 82 81 80

*Rounded to nearest cfs.

*Rounded to nearest 100 acre-feet.

“The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
“The wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.

1.4.3.6 Spanish Fork River Between Diamond Fork Creek and Spanish Fork Diversion Dam

Table 1-9 shows estimated flows in Spanish Fork River at Castilla gage, which consist of natural river flow and the
discharge of Diamond Fork Creek and Diamond Fork Pipeline. This stretch of river is defined as the section of river
from the confluence of Diamond Fork Creek and Spanish Fork River to the Spanish Fork Diversion Dam near the
mouth of Spanish Fork Canyon (see Map A-1 and Map A-2). The total annual average volume of 237,900 acre-feet
includes 61,500 acre-feet of SVP water, 86,100 acre-feet of Bonneville Unit water, 3,500 acre-feet Strawberry
Tunnel seepage, and 86,800 acre-feet of Spanish Fork River natural flow. The streamflows are estimated at the
Castilla gage and accretion flows occur throughout the stream reach between Diamond Fork Creek confluence and
Spanish Fork Diversion Dam.
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Table 1-9
Estimated Streamflows in Spanish Fork River at Castilla Gage
Under the Proposed Action

| Oct l Nov1 Deci Jan | FebJ Mar I AprLMg[ Jun LJul [ Aug l Sep

Average flows and discharges over the entire 44-year period of analysis

cfs® 135 170 181 193 221 259 407 667 583 496 380 249
Acre-feet® 8,300 | 10,100 | 11,100 | 11,800 | 12,400 | 15,900 | 24,200 { 40,900 | 34,600 | 30,400 | 23,300 | 14,800
Representative dry-year and wet-year monthly average flows (cfs)

Dry year® 163 203 123 146 174 191 175 295 347 266 233 147
Wet yea,rd 115 139 161 191 203 2461 1,081} 1,912 686 502 366 330

*Rounded to nearest cfs.

"Rounded to nearest 100 acre-feet.

°The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
e wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.

1.4.3.7 Spanish Fork River Between Spanish Fork Diversion Dam and East Bench Dam

Table 1-10 shows estimated flows in Spanish Fork River immediately below Spanish Fork Diversion Dam, which
consist of natural river flow, Bonneville Unit water, and S VP water flowing to East Bench Canal. This reach of
Spanish Fork River is defined as the section of river from below Spanish Fork Diversion Dam near the mouth of
Spanish Fork Canyon to East Bench Dam (see Map A-2). Accretion flows occur throughout the stream reach
between Spanish Fork Diversion Dam and East Bench Dam. Total annual average volume of 104,200 acre-feet
includes 6,900 acre-feet of SVP water, 86,100 acre-feet of Bonneville Unit water, and Spanish Fork River natural
flow.

Table 1-10
Estimated Streamflows in Spanish Fork River Below Spanish Fork Diversion Dam
Under the Proposed Action

j Oct | Nov | Dec | Jan | Feb | Mar | AprIMayTJun | Jul ] Aug LSep
Average flows and discharges over the entire 44-year period of analysis

cfs® 43 101 113 126 140 147 180 292 222 165 119 81
Acre-feet® 2,600 | 6,000 | 7,000 7,800 7,800 ] 9,000 10,700 § 17,000 | 13,200 | 10,100 | 7,300 | 4,800
Representative dry-year and wet-year monthly average flows (cfs)

Dry year® 113 155 83 101 124 133 137 116 76 75 101 60
Wet Leaf 15 72 97 116 122 138 5811 1,412 186 68 45 34

*Rounded to nearest cfs.

®Rounded to nearest 100 acre-feet.

“The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
“The wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.
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1.4.3.8 Spanish Fork River Between East Bench Dam and Mill Race Diversion

Table 1-11 shows estimated flows in Spanish Fork River below East Bench Dam (see Map A-2), which consist of
natural river flow and Bonneville Unit water. The projected flows in this reach do not include water released to the
river from the Power Canal. The total annual average volume of 90,800 acre-feet includes 86,100 acre-feet of
Bonneville Unit water and Spanish Fork River natural flow. The streamflows are estimated just below East Bench
Dam and accretion flows occur throughout the stream reach between East Bench Dam and Mill Race Diversion.

Table 1-11
Estimated Streamflows in Spanish Fork River Below East Bench Dam
Under the Proposed Action®

| Oct | Nov | Dec I Jan ﬁ‘eb1 Mar] Apr uflayLJun | Jul | AugT Sep

Average flows and discharges over the entire 44-year period of analysis

cfs® 37 101 113 126 140 146 171 243 165 118 85 62
Acre-feet® 2300 | 6000 7000] 7,80 7800 9000] 10,00 | 14900 | 95800 ] 7300 5200[ 3,700
Representative dry-year and wet-year monthly average flows (cfs)

Dry year® 107 155 83 101 124 133 118 79 19 56 88 54
Wet year® 11 72 97 116 122 138 581 | 1,374 106 1 1 0

*Rounded to nearest cfs.

*Rounded to nearest 100 acre-feet.

°The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
%The wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.

1.4.3.9 Spanish Fork River From Mill Race Diversion to Lake Shore Diversion

Table 1-12 shows estimated flows in Spanish Fork River below the Mill Race Diversion, which consist of natural
river flow and Bonneville Unit water. The total annual average volume of 138,600 acre-feet includes 86,100 acre-
feet of Bonneville Unit water, 2,500 acre-feet of SVP water and 50,200 acre-feet of Spanish Fork River natural
flow.
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Table 1-12
Estimated Streamflows in Spanish Fork River Below Mill Race Diversion
Under the Proposed Action

| Oct | NovJ DecJ Jan [ Feb | MarT Apr I MayJ Jun | Jul | Aug I Sep
Average flows and discharges over the entire 44-year period of analysis

cfs® 82 170 181 193 221 258 341 345 199 137 101 76
Acre-feet® 5,000 { 10,100 | 11,100 { 11,800 } 12,400 } 15,800 | 20,300 | 21,200 | 11,800 } 8,400 | 6,200] 4,500
Representative dry-year and wet-year monthly average flows (cfs)

Dry year° 138 203 123 146 174 191 130 79 19 62 93 62
Wet yea_rd 45 139 161 191 203 246 | 1,081 1,636 196 32 14 14

*Rounded to nearest cfs.

Rounded to nearest 100 acre-feet.

°The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
e wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.

1.4.3.10 Spanish Fork River From Lake Shore Diversion to Utah Lake

Table 1-13 shows estimated flows in Spanish Fork River at the Lake Shore gage, which consist of natural river
flow and Bonneville Unit water. The total annual average volume of 137,300 acre-feet includes 86,100 acre-feet of
Bonneville Unit water and 51,200 acre-feet of Spanish Fork River natural flow.

Table 1-13
Estimated Streamflows in Spanish Fork River at Lake Shore Gage
Under the Proposed Action

| Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep
Average flows and discharges over the entire 44-year period of analysis

cfs® 68 168 190 205 236 276 352 322 189 120 86 70
Acre-feet® 4,100 | 10,000 | 11,700 | 12,600 | 13,200 | 16,900 | 20,900 | 19,700 | 11,200 | 7.400 | 5300 | 4,100
Representative dry-year and wet-year monthly average flows (cfs)

Dry year° 127 207 139 161 187 199 134 82 20 55 88 55
Wet yeard 56 140 168 201 221 282 | 1,114 1,551 281 2 4 40

*Rounded to nearest cfs.

PRounded to nearest 100 acre-feet.

°The dry-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1961.
%The wet-year monthly average flows are based on natural runoff conditions that would have historically occurred in 1952.
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1.4.4 Operating Entity

The CUWCD would operate and maintain the completed Diamond Fork System under operating agreements with
the federal government and a number of local water districts and water companies that would address historical
operational aspects. SVP deliveries would be conveyed in Sixth Water Creek, Diamond Fork Creek and in the
Diamond Fork System. The agreements are described in Section 1.8.

1.4.5 Automated Control System

A Supervisory Control and Data Acquisition System (SCADA) would be installed to control and monitor operation
of the Proposed Action from an operations center at CUWCD headquarters. The SCADA system would consist of
remote telemetry units (RTUs) linked to one or more personal computers at the operations center. The RTUs would
be located at the inlet to Syar Tunnel, the outlet of Sixth Water Aqueduct, the end of the Red Hollow Pipeline,
Diamond Fork Creek Outlet, and Spanish Fork River Outlet. The RTUs would be connected to instruments or
sensors to monitor pressure, flow, valve position and other parameters and would allow remote control of valves at
outlets. Fiber optic cables would be installed through the tunnels as part of the automated control system. The
SCADA would have an alarm system capable of notifying key personnel when emergency situations occur and
would store operational data for accounting purposes. Satellite-linked remote sensor units would be located on
previously disturbed lands in the Diamond Fork drainage.

1.4.6 Project Maintenance

The CUWCD would operate and maintain the Diamond Fork System. Operations and maintenance (O&M) access
to primary project features would be along existing roads and the new permanent access road in Red Hollow to the
Red Mountain Tunnel outlet that would involve use of existing Forest Road No. 492. The Red Hollow Road would
be gated at approximately 0.75 mile up from Diamond Fork Road to prohibit motorized public use. O&M access
to Red Mountain Tunnel would be through an access portal at the Red Mountain Tunnel outlet. O&M access to
Tanner Ridge Tunnel would be along the existing Sixth Water Aqueduct maintenance road (Forest Route 622)
through the Sixth Water Connection inlet box, as well as from a helicopter pad constructed at the outlet portal.
O&M access to other surface features such as air release valves, vents and marker posts would be by foot,
mountain bike, or helicopter. An all-terrain vehicle (ATV) would be used along the Red Hollow Pipeline corridor to
access features as necessary. The road to the Strawberry Tunnel outlet (Forest Route 029 past the intersection with
Forest Route 051) would be maintained only as needed.

The proposed features would be constructed to current standards and require minimal maintenance. Minor repairs
would include repairs to erosion control structures, replacement of pipeline marker posts, and removal of debris
from the permanent pipeline right-of-way. Other repairs could require reducing pipeline pressure and some
excavation, with limited service interruption. Pipeline damage needing major repairs could require extended
interruption of water deliveries. Access for major repairs in areas with no permanent access would be on temporary
roads that would be restored following completion of repair work. All Diamond Fork System features would be
inspected periodically to determine necessary maintenance.
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1.5 Description of the No Action Alternative

1.5.1 Background and Overview

The No Action Alternative was called Alternative C in the 1990 FS-FEIS. As stated in the 1990 FS-FEIS,
“alternative C corresponds with the I&D System No Action Alternative and would be viable only if the I&D
System were not built” (USBR 1990). Implementation of the No Action Alternative under this FS-FEIS would
complete the Diamond Fork System if a decision were made not to proceed with the Utah Lake Drainage Basin
Water Delivery System.

The features of the No Action Alternative have changed from those described in the 1990 FS-FEIS. The following
features have been eliminated: 1) Last Chance Powerplant, and 2) Diamond Fork Powerplant. Minimum instream
flow requirements were added for Sixth Water and Diamond Fork creeks.

1.5.2 No Action Alternative Features

The No Action Alternative would consist of the following features (see Map 1-6). 1) Three Forks Dam and
Reservoir, 2) Diamond Fork Pipeline Extension (pipeline from the completed Diamond Fork Pipeline upstream to
Three Forks Dam), and 3) Spanish Fork River Outlet (outlet at the end of the completed Diamond Fork Pipeline for
release of flows to the Spanish Fork River). Minimum streamflows in Diamond Fork Creek would be released from
Three Forks Dam.

1.5.2.1 Three Forks Dam

A 60-foot-high dam would be constructed at Three Forks about 10 miles upstream from the confluence of Diamond
Fork Creek and Spanish Fork River. The dam would be constructed with about 65,000 cubic yards of roller-
compacted concrete, with a 275-foot-long crest that would serve as a spillway to safely pass anticipated floods. The
dam would include a 560-cfs outlet to the intake of Diamond Fork Pipeline Extension and a 250-cfs outlet to
Diamond Fork Creek.

1.5.2.2 Three Forks Reservoir

Three Forks Reservoir would have a total capacity of 430 acre-feet at normal water surface elevation (5,582 feet),
and a surface area of 14 acres (8 acres at minimum pool). The reservoir would fluctuate a maximum of 27 feet
daily to regulate irrigation and streamflow releases from Sixth Water Aqueduct. Most of the sediment load would
be flushed through the reservoir (about 3 percent trap efficiency) during high spring runoff conditions, but some
bedload material may be occasionally removed to maintain proper operation. Sediment collected in the reservoir
during the first 5 years of operation would be mechanically removed.

1.5.2.3 Diamond Fork Pipeline Extension

The existing Diamond Fork Pipeline would be extended from its current upstream terminus about 2.7 miles to the
outlet of the proposed Three Forks Dam. The extension (560 cfs capacity) would be routed along Diamond Fork
Road on the north side of the creek.
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1.5.2.4 Spanish Fork River Outlet From Diamond Fork Pipeline

The outlet for the No Action Alternative would be the same as described for the Proposed Action (see
Section 1.3.2.7).

1.5.3 Land Management Status and Right-of-Way Acquisition

All of the area (except for the Spanish Fork River Outlet location) required to construct and operate the features of
the No Action Alternative is on National Forest 1and that has been withdrawn by the USBR for use by the Diamond
Fork System and would not require a Forest Service permit. A right-of-way permit would be required for
construction of the Spanish Fork River Outlet, which would be on land owned by the Utah Department of
Transportation.

1.5.4 Dam and Reservoir Construction Procedures

The foundation area of the Three Forks Dam would be cleared and grubbed, and the foundation soils and loose rock
would be excavated and blasted to competent bedrock. A small cofferdam would be constructed around the location
of the outlet pipe. The outlet pipe and valve structure would be constructed at the bottom of the dam, and the
cofferdam would be removed from the pipeline intake to pass Diamond Fork Creek flows through the site during
dam construction. The dam foundation would be constructed of formed concrete to a common base elevation. The
dam construction would continue from the foundation with successive lifts of roller-compacted concrete applied up
to the dam crest elevation. The Diamond Fork Pipeline outlet would be built into the roller-compacted concrete
portion of the dam and connected to the pipeline extension. The dam crest would be constructed of reinforced
concrete tied into the roller-compacted concrete structure. The dam would be grouted at its contact with the
bedrock.

Construction of Three Forks Reservoir would consist of clearing and grubbing large vegetation (trees and bushes)
and debris from the reservoir area and placing riprap at key locations on the reservoir banks to control erosion. The
reservoir would be filled with water and the dam and outlets tested.

1.5.5 Pipeline Construction Procedures

The procedures used for the No Action Alternative would be the same as for the Proposed Action (see
Section 1.3.5).

1.5.6 Spanish Fork River Outlet From Diamond Fork Pipeline Construction Procedures

The procedures used for the No Action Alternative would be the same as for the Proposed Action (see
Section 1.3.7).

1.5.7 Access Roads

Diamond Fork Road would be used for construction access from Highway 6 to the Three Forks Dam site. The road

would be closed (see Map A-1) from the Red Ledges area downstream from Monks Hollow to 0.5 mile north of

Three Forks during the 3-year construction period. This would eliminate the public safety risk from heavy

construction traffic along the narrow portion of Diamond Fork Road. Construction traffic would trave] in both
irections on Diamond Fork Road and would be coordinated by the contractor.
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The existing road alignment would be used to construct the extension of the Diamond Fork Pipeline. A new public
access road would be constructed from just upstream from Red Hollow to Diamond Fork Road upstream from
Three Forks Reservoir. This new road would be 0.9 mile long on the west side of Diamond Fork Canyon with an
average 3 percent grade. The new access road and the portion of existing road down to the Diamond Fork Pipeline
inlet would be constructed to the same standard as the lower Diamond Fork Road along the existing Diamond Fork
Pipeline. Spoil material from road excavation would be permanently disposed on a 6.9-acre site near the primary
staging area.

1.5.8 Construction Staging Areas

The primary construction staging area, between Diamond Fork Road and Diamond Fork Creek just upstream from
Red Hollow, would cover 5 acres. This would be used for the Diamond Fork Pipeline Extension, Three Forks Dam
and Reservoir, and the new public access road. A second, 2-acre staging area on the south side of Diamond Fork
Road about 1.75 miles up from Highway 6 would be used for construction of the Spanish Fork River Outlet from
Diamond Fork Pipeline. After construction, both staging areas would be ripped, graded and revegetated.

1.6 Operation of the No Action Alternative

The average annual flows under operation of the No Action Alternative would consist of Bonneville Unit and SVP
waters that originate as transbasin diversions from Strawberry Reservoir. They would not include natural flows in
Diamond Fork Creek or Spanish Fork River, which historically have been used for irrigation. However, these
natural flow and seepage waters are included in the streamflow analysis under operation of the No Action
Alternative.

1.6.1 Water Sources

1.6.1.1 Transbasin Diversion

Under the No Action Alternative, 61,500 acre-feet of SVP water and 96,800 acre-feet of Bonneville Unit water (a
total of 158,300 acre-feet per year) would be released from Strawberry Reservoir for irrigation, for M&I use and
for exchange from Utah Lake to Jordanelle Reservoir. The 96,800 acre-feet of Bonneville Unit water would consist
of 14,700 acre-feet of supplemental irrigation water delivered to water users in southern Utah County and 82,100
acre-feet of water delivered to Utah Lake. The water delivered to Utah Lake includes 1,590 acre-feet of M&I water
for exchange to wells and springs in southern Utah County and 80,510 acre-feet to exchange water between Utah
Lake and Jordanelle Reservoir for the M&I System. In accordance with the 1979 M&I FEIS, up to 30,000 acre-
feet of Bonneville Unit water has been released annually from Strawberry Reservoir and delivered through Syar
Tunnel and Sixth Water Aqueduct to Utah Lake for exchange to Jordanelle Reservoir. Temporary contracts for
supplemental irrigation water have been issued for up to 14,000 acre-feet of Bonneville Unit water for irrigators in
the Spanish Fork area, and 1,590 acre-feet of M&I water was made available to the South Utah Valley Municipal
Water Users Association by exchange through Utah Lake.

1.6.1.2 Other Water Sources

Water from three other sources (none of them Bonneville Unit water) would be considered in the operation of the
No Action Alternative. First is the current Strawberry Tunnel discharge of 3,600 acre-feet that seeps into the tunn<!
annually. Second is water from the natural flow of Diamond Fork Creek, which averages 16,900 acre-feet per ye
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at Monks Hollow. These two sources would be involved in the operation of the No Action Alternative. The third
source is the natural flow of Spanish Fork River.

1.6.2 Water Delivery

Under the No Action Alternative, an average of 158,300 acre-feet per year of SVP and Bonneville Unit water
would be released from Strawberry Reservoir and conveyed to the Spanish Fork River for irrigation and Utah Lake
water supply. This includes 61,500 acre-feet of SVP water and 96,800 acre-feet of Bonneville Unit water for
delivery to Utah Lake, for supplemental irrigation, M&I water for exchange for use of southern Utah County wells
and springs, exchange to Jordanelle Reservoir, and to meet minimum streamflow requirements in Sixth Water
Creek and Diamond Fork Creek. Natural streamflow is not included in these figures.

Delivery of water to maintain the minimum streamflows in Sixth Water Creek (from Strawberry Tunnel to Sixth
Water Aqueduct) and Diamond Fork Creek below Monks Hollow would receive first priority and would govern
release of water to the creek. The rest of the water needed for SVP irrigation demand, supplemental irrigation and
M&I exchanges would flow through Diamond Fork Pipeline until it is operating at maximum capacity of 560 cfs.
Up to 388 cfs would be released to the creek from Three Forks Dam under normal operations, including the
minimum streamflows required below Monks Hollow and additional water in excess of the Diamond Fork Pipeline
when it would convey capacity flows. This released water would flow through Diamond Fork Creek to Spanish
Fork River.

The 14,700 acre-feet per year of supplemental irrigation water would be diverted from Spanish Fork River as a
supplemental irrigation supply for the 47,800 acres of presently irrigated lands in the Spanish Fork area. These
lands could include non-SWUA lands served by the High Line, East Bench, Salem, South Field, Mill Race and
Lake Shore Canals, as well as the Mapleton Lateral. This supplemental irrigation water would be diverted from the
Spanish Fork River at existing diversion facilities and conveyed to farms through existing distribution facilities. No
new facilities would be constructed, and no water would be delivered to Juab County. Lands requested to receive
Bonneville Unit supplemental irrigation water that have not already been certified arable by the Secretary of the
Interior would need to be certified before receiving Bonneville Unit irrigation water,

The total amount of the transbasin diversion under the No Action Alternative would be 96,800 acre-feet. Of this
96,800 acre-feet, 14,700 acre-feet would be delivered to south Utah County for supplemental irrigation. About
1,590 acre-feet would be delivered for M&I use in south Utah County. A net of 80,500 acre-feet would be directly
delivered to Utah Lake. The difference between the 80,500 acre-feet and the Provo River depletion of 98,500 acre-
feet would be made up from return flows (13,000 acre-feet from M&I use in Northern Utah County, 4,200 acre-
feet from the supplemental irrigation deliveries, and 800 acre feet from the M&I water delivered to south Utah
County).

1.6.2.1 Normal Operation

Syar Tunnel and Sixth Water Aqueduct would convey about 141,200 acre-feet per year (see Table 1-14).
Maximum flow capacity of Syar Tunnel and Sixth Water Aqueduct is 800 cfs when Strawberry Reservoir is full
and 660 cfs when the reservoir is at its operational minimum. Under the water operation, maximum flow of Syar
Tunnel would range from 600 cfs to O cfs based on the 44-year record used to develop system operations. The
hydrology for operation of the No Action Alternative was developed by CUWCD (1998c¢) using the methodology
described in the Draft Hydrology & Water Resources Technical Report (CUWCD 1998c, Page 3-1). Detailed
“ables supporting operation of the No Action Alternative in the Hydrology and Water Resources Technical
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Memorandum (CUWCD 1999d) contain numbers that are rounded to the nearest 100 acre-feet, which means some
total water volumes presented in this section may not exactly agree with the tables.

Strawberry Tunnel would release about 17,100 acre-feet of Strawberry Reservoir water (see Table 1-14) and

3,600 acre-feet of tunnel seepage per year. Strawberry Reservoir water from Strawberry Tunnel would primarily be
released to meet minimum streamflows in Sixth Water Creek. The maximum rate of transbasin diversion from both
Syar and Strawberry tunnels would be 632 cfs under operation of the No Action Alternative.

Water would be released from Strawberry Reservoir as necessary to maintain minimum streamflows 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 reach
between the Strawberry Tunnel outlet and the Sixth Water Aqueduct outlet.

Table 1-14
Distribution of Transbasin Diversion From Strawberry Reservoir
Under the No Action Alternative

Average
Component Acre-Feet
per Year
Distribution of Transbasin Diversion Between the Tunnels
»  Syar Tunnel release volume 141,200
« Strawberry Tunnel release volume 17,100
Total 158,300
Distribution of Transbasin Diversion in Diamond Fork Creek
» Diamond Fork Creek conveyance volume® 45,600
» Diamond Fork Pipeline conveyance volume” 112,700
Total 158,300

In addition to this Strawberry Reservoir water, 8,000 acre-feet of natural flow and 1,500 acre-feet of
seepage from Strawberry Tunnel would be conveyed in Diamond Fork Creek.

*In addition to this Strawberry Reservoir water, 8,900 acre-feet of natural flow and 2,100 acre-feet of
seepage from Strawberry Tunnel would be conveyed in Diamond Fork Pipeline.

The discharge from Strawberry and Syar tunnels, combined with the natural flow of Diamond Fork, Sixth Water
and Cottonwood creeks, would flow into Three Forks Reservoir at the confluence of Diamond Fork, Sixth Water,
and Cottonwood creeks. The total inflow to the reservoir would be 178,800 acre-feet, which would include
158,300 acre-feet of transbasin diversion from Strawberry Reservoir, Strawberry Tunnel seepage, and natural
creek flow,

At Three Forks Dam, an average of 123,700 acre-feet of Bonneville Unit, Strawberry Project, and natural flow
water would be released into Diamond Fork Pipeline and 55,100 acre-feet of Bonneville Unit, Strawberry Project,
and natural flow water would be released into Diamond Fork Creek. The water in Diamond Fork Pipeline would be
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conveyed to the confluence of Diamond Fork Creek and Spanish Fork River, where it would be discharged into
Spanish Fork River. As specified in CUPCA, minimum flows for Diamond Fork Creek below Monks Hollow
would be maintained at 60 cfs from October through April and 80 cfs from May through September.

1.6.2.2 Maintenance Operations
Operation of the No Action Alternative would be subject to the following maintenance interruptions:

1.6.2.2.1 Annual Spring Shutdown of All Features Except Syar Tunnel. The Syar Tunnel guard gate (see
Map A-1 and Section 1.9.3.2) would be closed annually during spring runoff to allow CUWCD to inspect all
features (except Syar Tunnel) of the No Action Alternative, (i.e. pipelines, valves, dam outlet). This maintenance
inspection is expected to take one week. The guard gate would back water up in Syar Tunnel and allow continuous
releases for minimum streamflows through the clamshell valve to Strawberry Tunnel where it is connected to Syar
Tunnel (Inset 1, Map A-1). The shutdown normally would be scheduled during spring runoff when water delivery
to Utah Lake is at a minimum and natural flows in Diamond Fork Creek below Red Hollow would satisfy minimum
streamflow requirements. These minimum flows would not be achieved in Diamond Fork Creek below Red Hollow
under natural flow conditions plus Strawberry Tunnel flows in 7 dry years during the 44-year analysis period.
Therefore, up to 35 cfs additional flow would be released from Strawberry Tunnel in April of these dry years to
meet minimum streamflow requirements in Diamond Fork Creek below Red Hollow.

1.6.2.2.2 Periodic Inspection of Syar Tunnel Inlet Gates. The Syar Tunnel inlet gates would be inspected
periodically during spring runoff on a schedule as determined by CUWCD, but not annually. When this inspection
is scheduled, it would be in addition to the annual shutdown and inspection of the rest of the Diamond Fork System.
The Syar Tunnel inlet gates would be closed for one day while the tunnel is drained and the inlet gates inspected to
ensure proper operation. Minimum streamflows in Sixth Water Creek would be met through delivery of flows
through Strawberry Tunnel using the new connection to the bypass pipe (see Inset 1, Map A-1, and Section
1.9.3.2). To the extent possible and if necessary, flows to meet minimum streamflows in Diamond Fork Creek
would be released through Strawberry Tunnel.

1.6.2.2.3 Annual Fall Inspection of Sixth Water Aqueduct. Sixth Water Aqueduct would be inspected annually
every October after irrigation season. The Syar Tunnel guard gate would be closed for two days to allow
inspection of Sixth Water Aqueduct and other features. During this shutdown, minimum streamflows in Diamond
Fork Creek would be released from Strawberry Tunnel to Sixth Water Creek.

1.6.2.2.4 Periodic Clamshell Valve Maintenance. The clamshell valve in the connection between Strawberry and
Syar Tunnel (see Inset 1, Map A-1) would require periodic maintenance once every 5 to 7 years (period to be
determined by CUWCD). The clamshell valve would be closed and Strawberry Tunnel would be dewatered to
allow maintenance crews to move equipment through the tunnel to the valve. This maintenance shutdown would
occur following the irrigation season; minimum streamflow requirements in Sixth Water Creck above Sixth Water
Aqueduct would not be met during a two-day period.

1.6.2.2.5 Periodic Shutdown of Diamond Fork System Except for Syar Tunnel. The Diamond Fork System
would be shut down below the Syar Tunnel guard gate for up to three weeks once every 5 to 7 years (period to be
determined by CUWCD) for inspection and maintenance. During this three-week period, the Syar Tunnel inlet
gates also would be closed for a two-day period to allow for inspection and maintenance. This system-wide
shutdown would not be scheduled during the same year as the clamshell valve periodic maintenance. The Diamond
Fork System shutdown would occur in April or May during high runoff years to the extent possible. Minimum
treamflow requirements in Diamond Fork Creek would not be met during the two-day shutdown of the Syar
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Tunnel inlet gates. During the rest of the shutdown period, the guard gate would back water up in Syar Tunnel and
allow continuous releases of minimum stream flows through the clamshell valve and Strawberry Tunnel to Sixth
Water and Diamond Fork creeks.

1.6.2.2.6 Three Forks Dam Sedimentation Management. Three Forks Dam and Reservoir would collect and
store some sediment from Sixth Water Creek, Cottonwood Creek and Diamond Fork Creek inflows. The reservoir
outlet to Diamond Fork Creek would be operated during runoff flows each spring to sluice collected sediment
through the pool and into downstream reaches. The outlet also would be operated continuously throughout the year
to release the minimum streamflows required in Diamond Fork Creek below Red Hollow. The large daily
fluctuations in water surface elevation would help move finer sediments toward the dam and reservoir outlet. The
spring runoff and daily operation scenarios would help prevent excessive sediment storage in the reservoir and
continue the existing supply of sediment in Diamond Fork Creek downstream of Three Forks.

1.6.2.3 Emergency Operations

Emergency operations would involve release of additional water from Strawberry Tunnel. Emergency operations
would be necessary in the unlikely event of a valve failure, pipeline rupture, or dam collapse. The No Action
Alternative would be completed with safeguards in place to allow emergency operation until repairs could be made.

Up to 200 cfs would be released f