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Visual Resources
Executive Summary

ES-1 Introduction

This study report describes the results and findings of a preliminary analysis to evaluate visual resources
along the proposed alternative alignments of the Lake Powell Pipeline (LPP) Project, No Lake Powell
Water Alternative, and No Action Alternative. The purpose of the analysis, as defined in the 2008 Visual
Resources Study Plan prepared for the Federal Energy Regulatory Commission (Commission), included
the following: describe the visual character of the surrounding landscape and the proposed Project
components; identify visually sensitive areas within the proposed Project area and adjacent
lands; identify and map key observation points and other locations that have visually sensitive
areas and/or the potential to provide enhanced viewing opportunities of the proposed Project area
by the public; assess visible Project features and on-going Project operations for consistency
with the scenic landscape and visual resource goals and policies of land management agencies;
identify potential adverse effects of proposed Project features and operations on visually
sensitive areas; and describe the general feasibility of potential options and enhancement
opportunities to mitigate potential adverse effects of the proposed Project, where appropriate.

ES-2 Methodology

Impacts on scenic or visual resources refer to the change in aesthetic values resulting from modifications
to the landscape. Impacts were assessed in terms of visual character, visual elements and visual patterns—
with respect to the anticipated magnitude of change in landscape character. Visual character is the overall
impression created by individual elements and overall patterns. The visual character impacts were
analyzed using visual dominance, scale, continuity, and contrast to determine the degree the LPP project
and associated surface facilities would attract attention and to assess the relative change in landscape
character compared with the existing character. Visual elements, such as form, line, color and texture, are
the attributes of the visible landscape and the proposed LPP project. Impacts on visual elements were
evaluated using the Visual Resource Management (VRM) system, which includes a Visual Resource
Contrast Rating System performed from key observation points and accounts for different distance zones.
Visual patterns result from the presence or absence and the arrangement of individual elements within a
landscape. The landscape character of the project area varies because of changes in landscape components
and their patterns. The anticipated magnitude of change in landscape character and the visibility of the
proposed alternatives were evaluated, taking into account the varying levels of visual sensitivity within
the project area.

ES-3 Affected Environment

The visual setting is influenced by the major landforms, geology and vegetation communities found along
the project alignment. The project would be primarily located within the Colorado Plateau physiographic
province, which is characterized by gently rolling plains covered with hills, dunes and flat-topped mesas.
The remainder of the project area would be within the Transition physiographic province. This area is
characterized by a mixture of features from both the Colorado Plateau and the Basin and Range
physiographic provinces. The Basin and Range features appearing in the Transition province consist of
fault-tilted mountain ranges separated by broad sediment-filled basins. The biotic communities along the

Lake Powell Pipeline ES-1 1/3/11
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proposed alignments appear in patterns based on elevation, orientation and precipitation. They include the
Great Basin Desert scrub community, the Great Basin Conifer Woodland community, the Great Basin
Shrub-Grassland community, and Mohave Desertscrub community.

The visual resources assessment was performed for the foreground distance zone ('up to 0.5 mile from the
alternative alignments) and the middleground distance zone (0.5 mile to 5.0 miles from the alternative
alignments). The existing visual character is described for 28 Visual Assessment Units extending from the
Intake at Lake Powell to the Water Treatment Facility in Cedar Valley. Many of these Visual Assessment
Units are located within Bureau of Land Management (BLM) administered lands with established visual
resource management goals. The visual resources assessment reviews scenic roads and byways, historic
trails, areas of critical environmental concern, wilderness areas, and wilderness study areas that could be
affected by the LPP project.

ES-4 Environmental Consequences

The environmental consequences of the alternatives on visual resources are documented in Chapter 4 and
in the appendices to this study report. The pipeline alternatives would have direct visual impacts ranging
from very low to moderate in the foreground distance zone within the Visual Assessment Units. The
pump stations, regulating tanks, hydro stations, and water treatment facilities would have direct visual
impacts ranging from low to high in the foreground distance zone within the Visual Assessment Units.
The LPP project pipelines and facilities would have direct visual impacts ranging from very low to
moderate in the middle-ground distance zone within the Visual Assessment Units. The transmission line
alternatives would have very low to low direct visual impacts where they parallel existing transmission
lines, and very low to moderate direct visual impacts where they would not parallel existing transmission
lines, except for high direct visual impacts caused by the 345 kV transmission line from the Hurricane
Cliffs Pumped Storage Hydro Plant to the planned Hurricane West Substation.

Impacts on visual elements caused by the LPP project alternatives would be consistent with BLM VRM
classes in the foreground distance zone within 21 of the 28 Visual Assessment Units. The seven Visual
Assessment Units where impacts on visual elements would not be consistent with BLM VRM classes in
the foreground distance zone involve Class Il areas, mostly with the Grand-Staircase-Escalante National
Monument and at the Hurricane Cliffs. Impacts on visual elements caused by the LPP project alternatives
would be consistent with BLM VRM classes in the middle-ground distance zone in all Visual Assessment
Units except for the Hurricane Cliffs. The visual impacts of the Booster Pump Station-3 and Water
Conveyance Hydro-1 at the east side of the Cockscomb geological feature would not meet the VRM Class
Il criteria without implementing extraordinary mitigation measures. The visual impacts of Booster Pump
Station-4 on the west side of the Cockscomb geological feature would not meet the VRM Class Il or 11
criteria without implementing extraordinary mitigation measures.

Visual resource impacts on the Glen Canyon National Recreation Area (GCNRA), administered by the
National Park Service (NPS), would range from very low to moderate. The visual impacts would be
generally consistent with the existing landscape character and would be consistent with the GCNRA’s
mission to preserve and protect the scenic features in the area.

The LPP project alternatives would have minor direct and indirect visual impacts on scenic roads and
byways and historic trails. The alternatives would have minor indirect visual impacts on wilderness areas
and wilderness study areas. The South Alternative would have direct visual impacts on the Kanab Creek
Area of Critical Environmental Concern (ACEC) with moderate contrast in line and form through
vegetated areas, and moderate to strong contrast in line, color and texture where the alignment would cut
through existing rock formations and boulder covered slopes.

Lake Powell Pipeline ES-2 1/3/11
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ES-5 Mitigation and Monitoring

Chapter 5 summarizes standard mitigation measures that could used to avoid or minimize the visual
impacts caused by the LPP project alternatives in most of the Visual Assessment Units. Additional
mitigation measures are summarized that could be used to mitigate site-specific visual impacts and those
resulting from transmission lines and towers. The mitigation measures summarized in Chapter 5 could be
used to mitigate nearly all of the visual impacts documented in Chapter 4.

Lake Powell Pipeline ES-3 1/3/11
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Chapter 1
I ntroduction

1.1 Introduction

This chapter presents a summary description of the alternatives studied for the Lake Powell Pipeline
(LPP) project, located in north central Arizona and southwest Utah (Figure 1-1) and identifies the issues
and impact topics for the Visual Resources Study Report. The alternatives studied and analyzed include
different alignments for pipelines and penstocks and transmission lines, a no Lake Powell water
alternative, and the No Action alternative. The pipelines would convey water under pressure and connect
to the penstocks, which would convey the water to a series of hydroelectric power generating facilities.
The action alternatives would each deliver 86,249 acre-feet of water annually for municipal and industrial
(M&I) use in the three southwest Utah water conservancy district service areas. Washington County
Water Conservancy District (WCWCD) would receive 69,000 acre-feet, Kane County Water
Conservancy District (KCWCD) would receive 4,000 acre-feet and Central Iron County Water
Conservancy District (CICWCD) could receive up to 13,000 acre-feet each year.

1.2 Summary Description of Alignment Alternatives

Three primary pipeline and penstock alignment alternatives are described in this section along with the
electrical power transmission line alternatives. The pipeline and penstock alignment alternatives share
common segments between the intake at Lake Powell and delivery at Sand Hollow Reservoir, and they
are spatially different in the area through and around the Kaibab Indian Reservation. The South
Alternative extends south around the Kaibab Indian Reservation. The Existing Highway Alternative
follows an Arizona state highway through the Kaibab Indian Reservation. The Southeast Corner
Alternative follows the Navajo-McCullough Transmission Line corridor through the southeast corner of
the Kaibab Indian Reservation. The transmission line alignment alternatives are common to all the
pipeline and penstock alignment alternatives. Figure 1-1 shows the overall proposed project features from
Lake Powell near Page, Arizona to Sand Hollow and Cedar Valley, Utah.

1.2.1 South Alternative

The South Alternative consists of five systems: Intake, Water Conveyance, Hydro, Kane County Pipeling,
and Cedar Valley Pipeline.

The Intake System would pump Lake Powell water via submerged horizontal tunnels and vertical shafts
into the LPP. The intake pump station would be constructed and operated adjacent to the west side of
Lake Powell approximately 2,000 feet northwest of Glen Canyon Dam in Coconino County, Arizona
(Figure 1-2). The pump station enclosure would house vertical turbine pumps with electric motors,
electrical controls, and other equipment at a ground level elevation of 3,745 feet mean sea level (MSL).

The Water Conveyance System would convey the Lake Powell water from the Intake System for about
51 miles through a buried 69-inch diameter pipeline parallel with U.S. 89 in Coconino County, Arizona
and Kane County, Utah to a buried regulating tank (High Point Regulating Tank-2) on the south side of
U.S. 89 at ground level elevation 5,695 feet MSL, which is the LPP project topographic high point
(Figure 1-2). The pipeline would be sited within a utility corridor established by Congress in 1998 which
extends 500 feet south and 240 feet north of the U.S. 89 centerline on public land administered by the
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Bureau of Land Management (BLM) (U.S. Congress 1998). Four booster pump stations (BPS) located
along the pipeline would pump the water under pressure to the high point regulating tank. Each BPS
would house vertical turbine pumps with electric motors, electrical controls, and other equipment.
Additionally, each BPS site would have a substation, buried forebay tank and a surface emergency
overflow detention basin. BPS-1 would be sited within the Glen Canyon National Recreation Area
adjacent to an existing Arizona Department of Transportation maintenance facility located west of U.S.
89. BPS-2 would be sited on land administered by the Utah School and Institutional Trust Lands
Administration (SITLA) near the town of Big Water, Utah on the south side of U.S. 89. BPS-3 and an in-
line hydro station (WCH-1) would be sited at the east side of the Cockscomb geologic feature in the
Grand Staircase-Escalante National Monument (GSENM) within the Congressionally-designated utility
corridor. BPS-3 (Alt) is an alternative location for BPS-3 on land administered by the BLM Kanab Field
Office near the east boundary of the GSENM on the south side of U.S. 89 within the Congressionally-
designated utility corridor. Incorporation of BPS-3 (Alt.) into the LPP project would replace BPS-3 and
WCH-1 at the east side of the Cockscomb geologic feature. BPS-4 would be sited on the west side of U.S.
89 and within the Congressionally-designated utility corridor in the GSENM on the west side of the
Cockscomb geologic feature.

The High Point Alignment Alternative would diverge south from U.S. 89 parallel to the K4020 road and
continue outside of the Congressionally-designated utility corridor to a buried regulating tank (High Point
Regulating Tank-2 (Alt.) at ground level elevation 5,630 feet MSL, which would be the topographic high
point of the LPP project along this alignment alternative (Figure 1-2). The High Point Alignment
Alternative would include BPS-4 (Alt.) on private land east of U.S. 89 and west of the Cockscomb
geologic feature (Figure 1-2). Incorporation of the High Point Alignment Alternative and BPS-4 (Alt.)
into the LPP project would replace the High Point Regulation Tank-2 along U.S. 89, the associated buried
pipeline and BPS-4 west of U.S. 89.

A rock formation avoidance alignment option would be included immediately north of Blue Pool Wash
along U.S. 89 in Utah. Under this alignment option, the pipeline would cross to the north side of U.S. 89
for about 400 feet and then return to the south side of U.S. 89. This alignment option would avoid
tunneling under the rock formation on the south side of U.S. 89 near Blue Pool Wash.

A North Pipeline Alignment option is located parallel to the north side of U.S. 89 for about 6 miles from
the east boundary of the GSENM to the east side of the Cockscomb geological feature.

The Hydro System would convey the Lake Powell water from High Point Regulating Tank-2 at the high
point at ground level elevation 5,695 feet MSL for about 87 miles through a buried 69-inch diameter
penstock in Kane and Washington counties, Utah and Coconino and Mohave counties, Arizona to Sand
Hollow Reservoir near St. George, Utah (Figure 1-3). The High Point Alignment Alternative would
convey the Lake Powell water from High Point Regulating Tank-2 (Alt.) at the high point at ground level
elevation 5,641 feet MSL for about 87.5 miles through a buried 69-inch diameter penstock in Kane and
Washington counties, Utah and Coconino and Mohave counties, Arizona to Sand Hollow Reservoir near
St. George, Utah (Figure 1-3). Four in-line hydro generating stations (HS-1, HS-2 HS-3 and HS-4) with
substations located along the penstock would generate electricity and help control water pressure in the
penstock. HS-1 would be sited on the south side of U.S. 89 within the Congressionally-designated utility
corridor through the GSENM. The High Point Alignment Alternative would include HS-1 (Alt.) along the
K4020 road within the GSENM and continue along a portion of the K3290 road.

The proposed penstock alignment and two penstock alignment options are being considered to convey the
water from the west GSENM boundary south through White Sage Wash. The proposed penstock
alignment would parallel the K3250 road south from U.S. 89 and follow the Pioneer Gap Road alignment
around the Shinarump Cliffs. One penstock alignment option would parallel the K3285 road southwest
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from U.S. 89 and continue to join the Pioneer Gap Road around the Shinarump Cliffs. The other penstock
alignment option would extend southwest through currently undeveloped BLM land from the K3290 road
into White Sage Wash.

The penstock alignment would continue through White Sage Wash and then parallel to the Navajo-
McCullough Transmission Line, crossing U.S. 89 Alt. and Forest Highway 22 toward the southeast
corner of the Kaibab Indian Reservation. The penstock alignment would run parallel to and south of the
south boundary of the Kaibab Indian Reservation, crossing Kanab Creek and Bitter Seeps Wash, across
Moonshine Ridge and Cedar Ridge, and north along Yellowstone Road to Arizona State Route 389 west
of the Kaibab Indian Reservation. HS-2 would be sited west of the Kaibab Indian Reservation. The
penstock alignment would continue northwest along the south side of Arizona State Route 389 past
Colorado City to Hildale City, Utah and HS-3.

The penstock alignment would follow Uzona Road west through Canaan Gap and south of Little Creek
Mountain and turn north to HS-4 above the proposed Hurricane Cliffs forebay reservoir. The forebay
reservoir would be contained in a valley between a south dam and a north dam and maintain active
storage of 11,255 acre-feet of water. A low pressure tunnel would convey the water to a high pressure
vertical shaft in the bedrock forming the Hurricane Cliffs, connected to a high pressure tunnel near the
bottom of the Hurricane Cliffs. The high pressure tunnel would connect to a penstock conveying the
water to a pumped storage hydro generating station. The pumped storage hydro generating station would
connect to an afterbay reservoir contained by a single dam in the valley below the Hurricane Cliffs. A low
pressure tunnel would convey the water northwest to a penstock continuing on to the Sand Hollow Hydro
Station. The water would discharge into the existing Sand Hollow Reservoir.

The peaking hydro generating station option would involve a smaller, 200 acre-foot forebay reservoir
with HS-4 (Alt.) discharging into the forebay reservoir, with the peaking hydro generating station
discharging to a small afterbay connected to a penstock running north along the existing BLM road and
west to the Sand Hollow Hydro Station. A low pressure tunnel would convey the water to a high pressure
vertical shaft in the bedrock forming the Hurricane Cliffs, connected to a high pressure tunnel near the
bottom of the Hurricane Cliffs. The high pressure tunnel would connect to a penstock conveying the
water to a peaking hydro generating station, which would discharge into a 200 acre-foot afterbay
reservoir. A penstock would extend north from the afterbay reservoir along the existing BLM road and
then west to the Sand Hollow Hydro Station. The water would discharge into the existing Sand Hollow
Reservoir.

The Kane County Pipeline System would convey the Lake Powell water from the Lake Powell Pipeline
at the west GSENM boundary for about 8 miles through a buried 24-inch diameter pipe in Kane County,
Utah to a conventional water treatment facility located near the mouth of Johnson Canyon. The pipeline
would parallel the south side of U.S. 89 across Johnson Wash and then run north to the new water
treatment facility site (Figure 1-3).

The Cedar Valley Pipeline System would convey the Lake Powell water from the Lake Powell Pipeline
just upstream of HS-4 or HS-4 (Alt.) for about 58 miles through a buried 36-inch diameter pipeline in
Washington and Iron counties, Utah to a conventional water treatment facility in Cedar City, Utah (Figure
1-4). Three booster pump stations (CBPS) located along the pipeline would pump the water under
pressure to the new water treatment facility. The pipeline would follow an existing BLM road north from
HS-4, cross Utah State Route 59 and continue north to Utah State Route 9, with an aerial crossing of the
Virgin River at the Sheep Bridge. The pipeline would run west along the north side of Utah State Route 9
and parallel an existing pipeline through the Hurricane Cliffs at Nephi’s Twist. The pipeline would
continue across La Verkin Creek, cross Utah State Route 17, and make an aerial crossing of Ash Creek.
The pipeline would continue northwest to the Interstate 15 corridor and then northeast parallel to the east
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side of Interstate 15 highway right-of-way. CBPS-1 would be sited adjacent to an existing gravel pit east
of Interstate 15. CBPS-2 would be sited on private property on the east side of Interstate 15 and south of
the Kolob entrance to Zion National Park. CBPS-3 would be sited on the west side of Interstate 15 in Iron
County. The new water treatment facility would be sited near existing water reservoirs on a hill above
Cedar City west of Interstate 15.

1.2.2 Existing Highway Alternative

The Existing Highway Alternative consists of five systems: Intake, Water Conveyance, Hydro, Kane
County Pipeline, and Cedar Valley Pipeline. The Intake, Water Conveyance and Cedar Valley Pipeline
systems would be the same as described for the South Alternative.

The Hydro System would convey the Lake Powell water from the regulating tank at the high point at
ground elevation 5,695 feet MSL for about 80 miles through a buried 69-inch diameter penstock in Kane
and Washington counties, Utah and Coconino and Mohave counties, Arizona to Sand Hollow Reservoir
near St. George, Utah (Figure 1-5). The High Point Alignment Alternative would convey the Lake Powell
water from High Point Regulating Tank-2 (Alt.) at the high point at ground level elevation 5,630 feet
MSL for about 80.5 miles through a buried 69-inch diameter penstock in Kane and Washington counties,
Utah and Coconino and Mohave counties, Arizona to Sand Hollow Reservoir near St. George, Utah
(Figure 1-3). The High Point Alignment Alternative would rejoin U.S. 89 about 2.5 miles east of the west
boundary of the GSENM. Four in-line hydro generating stations (HS-1, HS-2 HS-3 and HS-4) located
along the penstock would generate electricity and help control water pressure in the penstock. HS-1
would be sited on the south side of U.S. 89 within the Congressionally-designated utility corridor through
the GSENM. The High Point Alignment Alternative would include HS-1 (Alt.) along the K4020 road
within the GSENM and continue along a portion of the K3290 road to its junction with the pipeline
alignment along U.S. 89.

The penstock would parallel the south side of U.S. 89 west of the GSENM past Johnson Wash and follow
Lost Spring Gap southwest, crossing U.S. 89 Alt. and Kanab Creek in the north end of Fredonia, Arizona.
The penstock would run south paralleling Kanab Creek to Arizona State Route 389 and run west adjacent
to the north side of this state highway through the Kaibab-Paiute Indian Reservation past Pipe Spring
National Monument. The penstock would continue along the north side of Arizona State Route 389
through the west half of the Kaibab-Paiute Indian Reservation to 1.8 miles west of Cedar Ridge
(intersection of Yellowstone Road with U.S. 89), from where it would follow the same alignment as the
South Alternative to Sand Hollow Reservoir. HS-2 would be sited 0.5 mile west of Cedar Ridge along the
north side of Arizona State Route 389.

The Kane County Pipeline System would convey the Lake Powell water from the Lake Powell Pipeline
crossing Johnson Wash along U.S. 89 for about 1 mile north through a buried 24-inch diameter pipe in
Kane County, Utah to a conventional water treatment facility located near the mouth of Johnson Canyon
(Figure 1-5).

1.2.3 Southeast Corner Alternative

The Southeast Corner Alternative consists of five systems: Intake, Water Conveyance, Hydro, Kane
County Pipeline, and Cedar Valley Pipeline. The Intake, Water Conveyance, Kane County Pipeline and
Cedar Valley Pipeline systems would be the same as described for the South Alternative.

The Hydro System would be the same as described for the South Alternative between High Point
Regulating Tank-2 and the east boundary of the Kaibab-Paiute Indian Reservation. The penstock
alignment would parallel the north side of the Navajo-McCullough Transmission Line corridor in
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Coconino County, Arizona through the southeast corner of the Kaibab Indian Reservation for about 3.8
miles and then follow the South Alternative alignment south of the south boundary of the Kaibab-Paiute
Indian Reservation, continuing to Sand Hollow Reservoir (Figure 1-6).

1.2.4 Transmission Line Alter natives

Transmission line alternatives include the Intake (3 alignments), BPS-1, Glen Canyon to Buckskin,
Buckskin Substation upgrade, Paria Substation upgrade, BPS-2, BPS-2 Alternative, BPS-3 North, BPS-3
South, BPS-3 Underground, BPS-3 Alternative North, BPS-3 Alternative South, BPS-4, BPS-4
Alternative, HS-1 Alternative, HS-2 South, HS-3 Underground, HS-4, HS-4 Alternative, Hurricane Cliffs
Afterbay to Sand Hollow, Hurricane Cliffs Afterbay to Hurricane West, Sand Hollow to Dixie Springs,
Cedar Valley Pipeline booster pump stations, and Cedar Valley Water Treatment Facility.

The proposed new Intake Transmission Line would begin at Glen Canyon Substation and run parallel to
U.S. 89 for about 2,500 feet to a new switch station, cross U.S. 89 at the Intake access road intersection
and continue northeast to the Intake substation. This 69 kV transmission line would be about 0.9 mile
long in Coconino County, Arizona (Figure 1-7). One alternative alignment would run parallel to an
existing 138 kV transmission line to the west, turn north to the new switch station, cross U.S. 89 at the
Intake access road intersection and continue northeast to the Intake substation. This 69 kV transmission
line alternative would be about 1.2 miles long in Coconino County, Arizona (Figure 1-7). Another
alternative alignment would bifurcate from an existing transmission line and run west, then northeast to
the new switch station, cross U.S. 89 at the Intake access road intersection and continue northeast to the
Intake substation. This 69 kV transmission line alternative would be about 1.3 miles long in Coconino
County, Arizona (Figure 1-7).

The proposed new BPS-1 Transmission Line would begin at the new switch station located on the south
side of U.S. 89 and parallel the LPP Water Conveyance System alignment to the BPS-1 substation west of
U.S. 89. This 69 kV transmission line would be about 1 mile long in Coconino County, Arizona (Figure
1-7).

The proposed new Glen Canyon to Buckskin Transmission Line would consist of a 230 kV
transmission line from the Glen Canyon Substation to the Buckskin Substation, running parallel to the
existing 138 kV transmission line. This transmission line upgrade would be about 36 miles long through
Coconino County, Arizona and Kane County, Utah (Figure 1-7).

The existing Buckskin Substation would be upgraded as part of the proposed project to accommodate
the additional power loads from the new 230 kV Glen Canyon to Buckskin transmission line. The
substation upgrade would require an additional 5 acres of land within the GSENM adjacent to the existing
substation in Kane County, Utah (Figure 1-7).

The existing Paria Substation would be upgraded as part of the proposed project to accommodate the
additional power loads to BPS-4 Alternative. The substation upgrade would require an additional 2 acres
of privately-owned land adjacent to the existing substation in Kane County, Utah (Figure 1-7).

The proposed new BPS-2 Transmission Line alternative would consist of a new 3-ring switch station
along the existing 138 kV Glen Canyon to Buckskin Transmission Line and a new transmission line from
the switch station to a new substation west of Big Water and a connection to BPS-2 substation in Kane
County, Utah. The new transmission line would parallel an existing distribution line that runs northwest,
north and then northeast to Big Water. This new 138 kV transmission line alternative would be about 7
miles long across Utah SITLA-administered land, with a 138 kV connection to the BPS-2 substation
(Figure 1-7).
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The new BPS-2 Alternative Transmission Line would consist of a new 138 kV transmission line from
Glen Canyon Substation parallel to the existing Rocky Mountain Power 230 kV transmission line,
connecting to the BPS-2 substation west of Big Water. This new 138 kV transmission line alternative
would be about 16.5 miles long in Coconino County, Arizona and Kane County, Utah crossing National
Park Service-administered land, BLM-administered land and Utah SITLA-administered land (Figure 1-7).

The new BPS-3 Transmission Line North alternative would consist of a new 138 kV transmission line
from BPS-2 paralleling the south side of U.S. 89 within the Congressionally designated utility corridor
west to BPS-3 at the east side of the Cockscomb geological feature. This new 138 KV transmission line
alternative would be about 15.7 miles long in Kane County, Utah (Figure 1-7).

The new BPS-3 Transmission Line South alternative would consist of a new 3-ring switch station along
the existing 138 kV Glen Canyon to Buckskin Transmission Line and a new transmission line from the
switch station north along an existing BLM road to U.S. 89 and then west along the south side of U.S. 89
within the Congressionally designated utility corridor to BPS-3 at the east side of the Cockscomb. This
new 138 kV transmission line alternative would be about 12.3 miles long in Kane County, Utah

(Figure 1-7).

The new BPS-3 Underground Transmission Line alternative would consist of a new buried 24.9 kV
transmission line (2 circuits) from the upgraded Paria Substation to BPS-3 on the east side of the
Cockscomb geological feature. This new underground transmission line would be parallel to the east and
south side of U.S. 89 and would be about 4.1 miles long in Kane County, Utah (Figure 1-7).

The new BPS-3 Alternative Transmission Line North alternative would consist of a new 138 kV
transmission line from BPS-2 paralleling the south side of U.S. 89 west to BPS-3 Alternative near the
GSENM east boundary within the Congressionally-designated utility corridor. This new 138 kV
transmission line alternative would be about 9.3 miles long in Kane County, Utah (Figure 1-7).

The proposed new BPS-3 Alternative Transmission Line South alternative would consist of a new 3-
ring switch station along the existing 138 kV Glen Canyon to Buckskin Transmission Line and a new
transmission line from the switch station north along an existing BLM road to BPS-3 Alternative near the
GSENM east boundary and within the Congressionally-designated utility corridor. This new 138 kV
transmission line alternative would be about 5.9 miles long in Kane County, Utah (Figure 1-7).

The new BPS-4 Transmission Line alternative would begin at the upgraded Paria Substation and run
parallel the west side of U.S. 89 north to BPS-4 within the Congressionally designated utility corridor.
This new 138 kV transmission line would be about 0.8 mile long in Kane County, Utah (Figure 1-7).

The proposed new BPS-4 Alternative Transmission Line would begin at the upgraded Paria Substation
and run north to the BPS-4 Alternative. This 69 kV transmission line would be about 0.4 mile long in
Kane County, Utah (Figure 1-7).

The proposed new HS-1 Alter native Transmission Line would begin at the new HS-1 Alternative and
run southwest parallel to the K4020 road and then northwest parallel to the K4000 road to the U.S. 89
corridor where it would tie into the existing 69 kV transmission line from the Buckskin Substation to the
Johnson Substation. This 69 kV transmission line would be about 3 miles long in Kane County, Utah
(Figure 1-7).
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The proposed new HS-2 South Transmission Line alternative would connect the HS-2 hydroelectric
station and substation along the South Alternative to an existing 138 kV transmission line paralleling
Arizona State Route 389. This new 34.5 kV transmission line would be about 0.9 mile long in Mohave
County, Arizona (Figure 1-8).

The proposed new HS-3 Underground Transmission Line would connect the HS-3 hydroelectric station
and substation to the existing Twin Cities Substation in Hildale City, Utah. The new 12.47 kV
underground circuit would be about 0.6 mile long in Washington County, Utah (Figure 1-8).

The proposed new HS-4 Transmission Line would consist of a new transmission line from the HS-4
hydroelectric station and substation north along an existing BLM road to an existing transmission line
parallel to Utah State Route 59. The new 69 kV transmission line would be about 8.2 miles long in
Washington County, Utah (Figure 1-8).

The new HS-4 Alter native Transmission Line alternative would connect the HS-4 Alternative
hydroelectric station and substation to an existing transmission line parallel to Utah State Route 59. The
new 69 kV transmission line would be about 7.5 miles long in Washington County, Utah (Figure 1-8).

The proposed new Hurricane Cliffs Afterbay to Sand Hollow Transmission Line would consist of a
new 69 kV transmission line from the Hurricane Cliffs peaking power plant and substation, and run
northwest to the Sand Hollow Hydro Station substation. This new 69 kV transmission line would be about
4.9 miles long in Washington County, Utah (Figure 1-8).

The proposed new Hurricane Cliffs Afterbay to Hurricane West Transmission Line would consist of
a new 345 kV transmission line from the Hurricane Cliffs pumped storage power plant and run northwest
and then north to the planned Hurricane West 345 kV substation. This new 345 kV transmission line
would be about 10.9 miles long in Washington County, Utah (Figure 1-8).

The proposed new Sand Hollow to Dixie Springs Transmission Line would consist of a new 69 kV
transmission line from the Sand Hollow Hydro Station substation around the east side of Sand Hollow
Reservoir and north to the existing Dixie Springs Substation. This new 69 kV transmission line would be
about 3.4 miles long in Washington County, Utah (Figure 1-8).

The three Cedar Valley Pipeline booster pump stations would require new transmission lines from
existing transmission lines paralleling the Interstate 15 corridor. The new CBPS-1 transmission line
would extend southeast over I-15 from the existing transmission line to the booster pump station
substation for about 1.3 miles in Washington County, Utah (Figure 1-9). The new CBPS-2 transmission
line would extend east over 1-15 from the existing transmission line to the booster pump station substation
for about 0.2 mile in Washington County, Utah (Figure 1-9). The new CBPS-3 transmission line would
extend west over I-15 from the existing transmission line and southwest along the west side of Interstate
15 to the booster pump station substation for about 0.6 mile in Iron County, Utah (Figure 1-9).

The Cedar Valley Water Treatment Facility Transmission Line would begin at an existing substation
in Cedar City and run about 1 mile to the water treatment facility site in Iron County, Utah (Figure 1-9).
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1.3 Summary Description of No Lake Powell Water Alternative

The No Lake Powell Water Alternative would involve a combination of developing remaining available
surface water and groundwater supplies, developing reverse osmosis treatment of existing low quality
water supplies, and reducing residential outdoor water use in the WCWCD and CICWCD service areas.
This alternative could provide a total of 86,249 acre-feet of water annually to WCWCD, CICWCD and
KCWCD for M&I use without diverting Utah’s water from Lake Powell.

1.3.1 WCWCD No Lake Powell Water Alternative

The WCWCD would implement other future water development projects currently planned by the
District, develop additional water reuse/reclamation, and convert additional agricultural water use to M&I
use as a result of urban development in agricultural areas through 2020. Remaining planned and future
water supply projects through 2020 include the Ash Creek Pipeline (5,000 acre-feet per year), Crystal
Creek Pipeline (2,000 acre-feet per year), and Quail Creek Reservoir Agricultural Transfer (4,000 acre-
feet per year). Beginning in 2020, WCWCD would convert agricultural water to secondary use and work
with St. George City to maximize existing wastewater reuse, bringing the total to 96,258 acre-feet of
water supply per year versus demand of 98,427 acre-feet per year, incorporating currently mandated
conservation goals. The WCWCD water supply shortage in 2037 would be 70,000 acre-feet per year,
1,000 acre-feet more than the WCWCD maximum share of the LPP water. Therefore, the WCWCD No
Lake Powell Water Alternative needs to develop 69,000 acre-feet of water per year to meet comparable
supply and demand requirements as the other action alternatives.

The WCWCD would develop a reverse osmosis (RO) advanced water treatment facility near the
Washington Fields Diversion in Washington County, Utah to treat up to 40,000 acre-feet per year of
Virgin River water with high total dissolved solids (TDS) concentration and other contaminants. The RO
advanced water treatment facility would produce up to 36,279 acre-feet per year of water suitable for
M&I use. The WCWCD would develop the planned Warner Valley Reservoir to store the diverted Virgin
River water, which would be delivered to the RO advanced water treatment facility. The remaining 3,721
acre-feet per year of brine by-product from the RO treatment process would require evaporation and
disposal meeting State of Utah water quality regulations.

The remaining needed water supply of 32,721 acre-feet per year to meet WCWCD 2037 demands would
be obtained by reducing and restricting outdoor residential water use in the WCWCD service area. The
Utah Division of Water Resources (UDWR) estimated 2005 culinary water use for residential outdoor
watering in the communities served by WCWCD was 102 gallons per capita per day (gpcd) (UDWR
2008a). This culinary water use rate is reduced by 30.5 gpcd to account for water conservation attained
from 2005 through 2020, yielding 71.5 gpcd residential outdoor water use available for conversion to
other M&I uses. The equivalent water use rate reduction to generate 32,721 acre-feet per year of
conservation is 56.6 gpcd for the 2037 population within the WCWCD service area. Therefore, beginning
in 2020, the existing rate of residential outdoor water use would be gradually reduced and restricted to
14.9 gpcd, or an 85.4 percent reduction in residential outdoor water use.

The combined 36,279 acre-feet per year of RO product water and 32,721 acre-feet per year of reduced
residential outdoor water use would equal 69,000 acre-feet per year of M&I water to help meet WCWCD
demands through 2037.
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1.3.2 CICWCD No Lake Powell Water Alternative

The CICWCD would implement other future groundwater development projects currently planned by the
District, purchase agricultural water from willing sellers for conversion to M&I uses, and convert
additional agricultural water use to M&I use as a result of urban development in agricultural areas
through 2020. Remaining planned and future water supply projects through 2020 include additional
groundwater development projects (3,488 acre-feet per year), agricultural conversion resulting from M&I
development (3,834 acre-feet per year), and purchase agricultural water from willing sellers (295 acre-
feet per year). Beginning in 2020, CICWCD would have a total 19,772 acre-feet of water supply per year
versus demand of 19,477 acre-feet per year, incorporating required progressive conservation goals. The
CICWCD water supply shortage in 2060 would be 11,470 acre-feet per year. Therefore, the CICWCD No
Lake Powell Water Alternative needs to develop 11,470 acre-feet of water per year to meet comparable
supply and demand limits as the other action alternatives.

The remaining needed water supply of 11,470 acre-feet per year to meet CICWCD 2060 demands would
be obtained by reducing and restricting outdoor residential water use in the CICWCD service area. The
UDWR estimated 2005 culinary water use for residential outdoor watering in the communities served by
CICWCD was 84.5 gpcd (UDWR 2007). A portion of this residential outdoor water would be converted
to other M&I uses. The equivalent water use rate to obtain 11,470 acre-feet per year is 67.8 gpcd for the
2060 population within the CICWCD service area. Therefore, the existing rate of residential outdoor
water use would be gradually reduced and restricted to 16.7 gpcd beginning in 2023, an 80 percent
reduction in the residential outdoor water use rate between 2023 and 2060. The 11,470 acre-feet per year
of reduced residential outdoor water use would be used to help meet the CICWCD demands through
2060.

1.3.3 KCWCD No Lake Powell Water Alternative

The KCWCD would use existing water supplies and implement future water development projects
including new groundwater production, converting agricultural water rights to M&I water rights as a
result of urban development in agricultural areas, and developing water reuse/reclamation. Existing water
supplies (4,039 acre-feet per year) and 1,994 acre-feet per year of new ground water under the No Lake
Powell Water Alternative would meet projected M&I water demand of 6,033 acre-feet per year within the
KCWCD service area through 2060. The total potential water supply for KCWCD is about 12,140 acre-
feet per year (4,039 acre-feet per year existing culinary plus secondary supply, and 8,101 acre-feet per
year potential for additional ground water development up to the assumed sustainable ground water yield)
without agricultural conversion to M&I supply. Short-term ground water overdrafts and new storage
projects (e.g., Jackson Flat Reservoir) would provide reserve water supply to meet demands during
drought periods and other water emergencies.

1.4 Summary Description of the No Action Alternative

No new intake, water conveyance or hydroelectric features would be constructed or operated under the
No Action Alternative. The Utah Board of Water Resources’ Colorado River water rights consisting of
86,249 acre-feet per year would not be diverted from Lake Powell and would continue to flow into the
Lake until the water is used for another State of Utah purpose or released according to the operating
guidelines. Future population growth as projected by the Utah Governor’s Office of Planning and Budget
(GOPB) would continue to occur in southwest Utah until water and other potential limiting resources
such as developable land, electric power, and fuel begin to curtail economic activity and population in-
migration.
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1.4.1 WCWCD No Action Alternative

The WCWCD would implement other future water development projects currently planned by the
District, develop additional water reuse/reclamation, convert additional agricultural water use to M&I use
as a result of urban development in agricultural areas, and implement advanced treatment of Virgin River
water. The WCWCD could also limit water demand by mandating water conservation measures such as
outdoor watering restrictions. Existing and future water supplies under the No Action Alternative would
meet projected M&I water demand within the WCWCD service area through approximately 2020. The
2020 total water supply of about 96,528 acre-feet per year would include existing supplies, planned
WCWCD water supply projects, wastewater reuse, transfer of Quail Creek Reservoir supplies, and future
agricultural water conversion resulting from urban development of currently irrigated lands. Each future
supply source would be phased in as needed to meet the M&I demand associated with the forecasted
population. The No Action Alternative would not provide WCWCD with any reserve water supply (e.g.,
water to meet annual shortages because of drought, emergencies, and other losses). Maximum reuse of
treated wastewater effluent for secondary supplies would be required to meet the projected M&I water
demand starting in 2020. The No Action Alternative would not provide adequate water supply to meet
projected water demands from 2020 through 2060. There would be a potential water shortage of
approximately 139,875 acre-feet per year in 2060 under the No Action Alternative (UDWR 2008b).

1.4.2 CICWCD No Action Alternative

The CICWCD would implement future water development projects including converting agricultural
water rights to M&I water rights as a result of urban development in agricultural areas, purchasing “buy
and dry” agricultural water rights to meet M&I demands, and developing water reuse/reclamation. The
Utah State Engineer would act to limit existing and future ground water pumping from the Cedar Valley
aquifer in an amount not exceeding the assumed sustainable yield of 37,600 ac-ft per year. Existing and
future water supplies under the No Action Alternative meet projected M&I water demand within the
CICWCD service area during the planning period through agricultural conversion of water rights to M&l
use, wastewater reuse, and implementing “buy and dry” practices on irrigated agricultural land. Each
future water supply source would be phased in as needed to meet the M&I demand associated with the
forecasted population. The CICWCD No Action Alternative includes buying and drying of agricultural
water rights covering approximately 8,000 acres between 2005 and 2060 and/or potential future
development of West Desert water because no other potential water supplies have been identified to meet
unmet demand. The No Action Alternative would not provide CICWCD with any reserve water supply
(e.g., water to meet annual shortages because of drought, emergencies, and other losses) after 2010 (i.e.,
after existing supplies would be maximized).

1.4.3 KCWCD No Action Alternative

The KCWCD would use existing water supplies and implement future water development projects
including new ground water production, converting agricultural water rights to M&I water rights as a
result of urban development in agricultural areas, and developing water reuse/reclamation. Existing water
supplies (4,039 acre-feet per year) and 1,994 acre-feet per year of new ground water under the No Action
Alternative would meet projected M&I water demand of 6,033 acre-feet per year within the KCWCD
service area through 2060. The total potential water supply for KCWCD is about 12,140 acre-feet per
year (4,039 acre-feet per year existing culinary plus secondary supply, and 8,101 acre-feet per year
potential for additional ground water development up to the assumed sustainable ground water yield)
without agricultural conversion to M&I supply. Short-term ground water overdrafts and new storage
projects (e.g., Jackson Flat Reservoir) would provide reserve water supply to meet demands during
drought periods and other water emergencies.
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1.5 Identified | ssues

The following issues were identified for this assessment through the scoping process, with input from
both the BLM and the general public:

e Due to the importance of visual resources in the project area, a separate visual resources section
should be included in the DEIS.

e Toassure Visual Resource Management (VRM) compliance, a landscape architect with
experience working with viewsheds and mitigating visual conflicts should perform contrast
ratings and assist with site planning. At a minimum, multiple visual contrast ratings should be
performed from a variety of key observation points, using BLM Standard Form No. 8400-4.

e The visual resource assessment should address potential effects of the Project’s electric
infrastructure to the scenic landscapes of the Colorado Plateau, and to the visitors’ visual
experience of remoteness.

e Because the pipeline would cross through spectacular landscapes and ecologically important
wildlands, the visual resource assessment should address impacts of the pipeline on the region's
wildland character. These wildlands include Glen Canyon National Recreation Area, Grand
Staircase-Escalante National Monument, adjacent wilderness areas (WA) and wilderness study
areas (WSA), Areas of Critical Environmental Concern (ACEC), and the Arizona Strip. Impacts
from proposed pumping stations and associated power lines, substations, access roads, regulating
tanks, reservoirs, manholes, blow-off valves, fencing, continued maintenance, repair and
excavation should also be evaluated.

e The visual resource assessment should also address the potential effects from the Project’s
operation and maintenance on the night sky.

e Magnitude of change in landscape character, as described using the elements of form, line, color
and texture

1.6 Impact Topics
The following impact topics are analyzed in this study report:

e Magnitude of change in landscape character, as described using the elements of form, line, color
and texture

e Visibility of the LPP key viewing platforms
e Compliance with federal agency visual resource objectives

e Impacts on designated scenic roads and historic trails, ACECs, wilderness areas, and wilderness
study areas
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Chapter 2
Methodology

2.1 Data Used

Data for the visual resources assessment were acquired from identified and existing sources, including federal and
state agencies. Acquired mapping data were coordinated with the project standard geographic information

system (GIS) data system. The existing landscape character was identified during extensive field surveys and was
used to assess modifications and identify key viewing points and other sensitive visual settings. The following is a
list of data used for this assessment:

e Bureau of Land Management Visual Resource Management classes

e Relevant federal, state and local management plans

e Scenic byways and roads application reports and related corridor management plans

e Existing and planned recreation areas (e.g., campgrounds, trails) in proposed project areas

e Existing and planned wilderness areas

e Landownership—public (federal, state local) versus private—and land jurisdiction information
e Existing and planned roads

e Digital elevation model for project area

2.2 Assumptions

This report represents an assessment of the visual landscape on a general basis. Changes in the visual setting
because of time of day and seasonal lighting changes, variable atmospheric conditions or other factors are not
evaluated. It is also assumed that the communities within the project area would continue to develop in a manner
similar to the existing land use patterns. However, the growth rate and ultimate land use patterns cannot be
known, and future land use changes were not specifically considered in the evaluation of potential project impacts
on the visual setting.

2.3 Impact Analysis Methodology

Impacts on scenic or visual resources refer to the change in aesthetic values resulting from modifications to the
landscape. Impacts were assessed in terms of visual character, visual elements and visual patterns—with respect
to the anticipated magnitude of change in landscape character. Visual character is the overall impression created
by individual elements and overall patterns. Visual elements, such as form, line, color and texture, are the
attributes of the visible landscape and proposed project. Visual patterns result from the presence or absence and
the arrangement of individual elements within a landscape. The landscape character of the project area varies
because of changes in landscape components and their patterns. The anticipated magnitude of change in landscape
character and the visibility of the proposed alternatives were evaluated, taking into account the varying levels of
visual sensitivity within the project area.
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2.3.1 Visual Resource Methodology

The primary methodology for evaluating visual impacts in this assessment was based on the Visual Resource
Management (VRM) system, as identified in the Bureau of Land Management (BLM) VRM Manual 8400. The
VRM system begins with an inventory of scenic values and establishment of management objectives for those
values. Proposed activities are then evaluated according to their conformance with the management objectives.
The VRM system was developed to minimize the visual impacts of surface-disturbing activities and to maintain
scenic values.

The VRM system includes a Visual Resource Contrast Rating System (BLM Handbook 8431-1). The degree to
which a management activity affects the visual quality of a landscape mostly depends on visual contrast; the
rating system was used to evaluate visual contrast between the proposed project and the existing landscape. The
contrast can be measured by comparing project features or components with major landscape features. The basic
visual elements of form, line, color and texture were used to make this comparison and to describe the magnitude
of visual contrast created by the proposed project. Contrast rating evaluations were conducted from key
observation points (KOPs) within the project area. The KOPs include both “point” KOPs and “linear” KOPs.
Point KOPs are stationary viewing points; linear KOPs are linear platforms, such as adjacent road segments from
which the project area would be visible. The KOPs were coordinated with the BLM field offices and the National
Park Service (NPS). A total of 42 KOPs were identified as visually sensitive locations within the project area.
Visually sensitive areas are those in which the maintenance of scenic quality is of considerable public concern.

Simulations of the project and associated components were also used to evaluate impacts on and visibility from
areas with high visual sensitivity. Computer-generated simulations were prepared for the most critical KOPs, as
coordinated with the BLM and the NPS. The most critical KOPs were considered to be those of greatest visual
sensitivity. A set of three images was developed for each viewing point to depict existing and potential visual
conditions as closely as possible: the first image depicts the existing condition; the second depicts proposed
changes immediately after construction; and the third depicts visual conditions approximately 5 to 10 years after
construction. The visual simulations, along with corresponding contrast rating forms, are included in Appendix C.

Distance zones were used in this assessment to differentiate the degree of detail that can be seen over varying
distances. Distance zones are based on the distance between the project location and adjacent viewpoints. The
distance zones were classified as foreground (0 feet to 0.5 mile) and middleground (0.5 to 5.0 miles). No
background-zone visibility analysis, except for general qualitative assessment, was done. The distance zones were
applied to the visibility analysis to determine each alternative’s general level of visibility within each distance
zone. Typically, people view foreground changes more critically than middleground changes because people can
perceive greater detail the closer they are to landscape features.

In addition, methodology concepts from the U.S. Forest Service’s National Forest Management—Roads manual
were used to evaluate landscape modification throughout the project and to identify areas of modification based
on slope heights, visibility, and angle and duration of view. Principles 