
Lake Powell Pipeline  3/10/11 
Draft Groundwater Resources Study Report  Utah Board of Water Resources 

 
 

Lake Powell Pipeline 
 
 
 
 
 
 
 
 
 

Draft Study Report 5 
Groundwater Resources 

 
 
 
 
 
 

March 2011 
 
 
 











Lake Powell Pipeline v 3/10/11 
Draft Groundwater Resources Study Report  Utah Board of Water Resources 

List of Figures 
 

Description Page 
 
Figure 1-1 Lake Powell Pipeline Proposed Project and Alternative Features ...................................... 1-2 
Figure 1-2 Lake Powell Pipeline Intake and Water Conveyance System ............................................. 1-3 
Figure 1-3 Lake Powell Pipeline Hydro System South Alternative ..................................................... 1-5 
Figure 1-4 Cedar Valley Pipeline System ............................................................................................. 1-7 
Figure 1-5 Lake Powell Pipeline Hydro System Existing Highway Alternative .................................. 1-9 
Figure 1-6 Lake Powell Pipeline Hydro System Southeast Corner Alternative ................................. 1-11 
Figure 1-7 Lake Powell Pipeline Transmission Line Alternative East ............................................... 1-12 
Figure 1-8 Lake Powell Pipeline Transmission Line Alternative West .............................................. 1-15 
Figure 1-9 Cedar Valley Transmission Line Alternatives .................................................................. 1-16 
Figure 3-1 Lake Powell Pipeline Potential Shallow Groundwater Locations  
 Water Conveyance System ................................................................................................. 3-3 
Figure 3-2 Lake Powell Pipeline Potential Shallow Groundwater Locations Hydro System ............... 3-4 
Figure 3-3 Lake Powell Pipeline Project Reservoirs ............................................................................ 3-6 
Figure 3-4 Cedar Valley Pipeline System Potential Shallow Groundwater Locations ......................... 3-8 
Figure 3-5 Cedar Valley Pipeline System Project Reservoirs ............................................................ 3-10 
 
 

List of Tables 
 

Description Page 
 
Table 2-1 Dewatering Probability Categories ..................................................................................... 2-4 
Table 2-2 GIS Layers Used for Groundwater Assessment .................................................................. 2-5 
Table 3-1 LPP Stream Crossings ......................................................................................................... 3-2 
Table 3-2 CVP Stream Crossings ........................................................................................................ 3-7 
 
 
 



Lake Powell Pipeline 1-1 3/10/11 
Draft Groundwater Resources Study Report  Utah Board of Water Resources 

Chapter 1 
Introduction 

 
 

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 Groundwater 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 13,249 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-Paiute Indian Reservation. The South 
Alternative extends south around the Kaibab-Paiute Indian Reservation. The Existing Highway 
Alternative follows an Arizona state highway through the Kaibab-Paiute Indian Reservation. The 
Southeast Corner Alternative follows the Navajo-McCullough Transmission Line corridor through the 
southeast corner of the Kaibab-Paiute 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 and alternative 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 Pipeline, 
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   
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(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 
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 5,630 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   
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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 
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 (Alt.) 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 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 (CVBPS) 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  
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would continue across LaVerkin 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 side of Interstate 15 highway right-of-way. CVBPS-1 would be sited adjacent to an existing 
gravel pit east of Interstate 15. CVBPS-2 would be sited on private property on the east side of Interstate 
15 and south of the Kolob entrance to Zion National Park. CVBPS-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. 
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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 
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 Alternatives 
 
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  
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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). 
 
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 to 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 Alternative 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 
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Johnson Substation. This 69 kV transmission line would be about 3 miles long in Kane County, Utah 
(Figure 1-7). 
 
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 Alternative 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 CVBPS-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 CVBPS-2 transmission 
line would extend east over I-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 CVBPS-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 97.4 gallons per capita per day (gpcd) (UDWR 
2009). This culinary water use rate is reduced by 30.5 gpcd to account for water conservation attained 
from 2005 through 2020, yielding 66.9 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 
10.3 gpcd, or an 89.4 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&I 
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 Purposes of Study 

 
This technical report describes the results and findings of an evaluation of groundwater resources along 
the proposed alternative pipeline alignments of the LPP Project (Project).  The purpose of the study, as 
defined in the 2008 Groundwater Resources Study Plan (UBWR 2008) prepared for the Federal Energy 
Regulatory Commission (FERC), was to identify potential impacts of the Project on groundwater 
resources during construction, operation and maintenance, and identify measures to mitigate impacts of 
the groundwater conditions.  
 
1.5.1 Identified Issues 
 
The following groundwater issues were identified for analysis in the Groundwater Resources Study Plan. 
The identified issues are used to frame the impact topics presented in Section 1.5.2. 
 
 

• Groundwater levels at the water intake site 
• Groundwater levels at locations where the pipeline would cross streams 
• Groundwater levels at the forebay and afterbay reservoirs 
• Groundwater levels and trends associated with existing recharge at Sand Hollow Reservoir 
• Groundwater quality and trends associated with existing recharge at Sand Hollow Reservoir 
• Groundwater levels along the Cedar Valley Pipeline, particularly at stream crossings 
• Groundwater levels and trends near proposed recharge basins in southwestern Cedar Valley 
• Projected groundwater level changes associated with recharge of Lake Powell water at Sand 

Hollow Reservoir and southwestern Cedar Valley 
• Projected groundwater quality changes associated with recharge of Lake Powell water at Sand 

Hollow Reservoir and southwestern Cedar Valley 
• Identification of groundwater production wells within the projected recharge spheres of influence 

on water quantity and quality at Sand Hollow Reservoir and southwestern Cedar Valley 
• Projections of surface water and groundwater interactions at the Virgin River, lower Quichapa 

Creek, and Quichapa Lake 
 
 
1.5.2 Impact Topics 
 
The following impact topics are addressed in this Groundwater Resources Study Report: 

 
 
• Impacts on groundwater resources from Project construction, operation, and/or maintenance 
• Seepage from unlined forebay and afterbay reservoirs influencing groundwater recharge, and if 

so, resulting impacts 
• Groundwater recharge resulting from the Project affecting groundwater-surface water interactions 
• Changes in groundwater quality resulting from the Project 
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Chapter 2 
Methodology 

 
 

2.1 General 
 
Information was obtained and developed for this study by performing a review of relevant available 
reports and maps as well as field observations. This chapter describes the methodology for obtaining the 
groundwater resources data and information. 
 
Several documents, including technical reports, scientific and engineering journal publications, and other 
literature were previously reviewed and information compiled. This information was documented in 
technical memoranda. Additional literature review involving groundwater resource conditions has been 
performed for this report by identifying and reviewing available technical reports, maps, and literature 
that was not previously reviewed, to determine what is known of the hydrogeologic conditions regionally 
and at specific, potentially problematic locations along the alternative alignments. In addition, field 
inspections were performed to verify and improve on information obtained from the literature review. 
 
 

2.2 Assumptions 
 
Several assumptions were made because of the preliminary nature of the work and limited data 
availability, particularly with respect to existing groundwater levels and locations. For example, because 
of the lack of data, it is assumed in the report that all previously measured groundwater levels represent 
current year levels. The following list of assumptions are used in the report: 
 
 

• Pipeline trench depths will not exceed 16 feet in most places, and will never exceed 30 feet 
• Pipelines and associated features will be constructed in accordance with Best Management 

Practices (BMPs) to avoid impacts on groundwater resources 
• Dry drainages and washes (intermittent streams) are defined as channels or washes in which 

water flows only as a result of storm events or snowmelt runoff. For the purposes of this report, it 
is assumed that dry drainages or washes do not intercept the water table, otherwise they would 
flow for longer durations. 

• Groundwater levels recorded prior to the current year are reasonably representative of baseline 
levels 

• Temporary groundwater production wells would be constructed in five-mile intervals if needed 
along all Project alignments to provide water for construction activities. Aquifer conditions would 
be suitable for production at these intervals. These wells would be used for brief, temporary 
periods, generally no more than 30 days in most instances, and would be pumped at rates that 
would not result in substantial or long-term impacts on other groundwater users. The wells would 
be abandoned in accordance with state law after they were no longer needed, protecting against 
the possibility of subsequent contamination of groundwater quality. The water will be used for 
dust control on roads and along the pipeline to obtain proper moisture conditions for compaction. 

• The hydropower forebay and peaking reservoir afterbay at the Hurricane Cliffs would be lined as 
applicable to prevent substantial seepage of water into the subsurface. The lining system would 
reduce the rate of seepage sufficient to prevent discharge of groundwater from the face of the 
Hurricane Cliffs. 
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2.3 Data Used 
 
The information that was reviewed for this study included the following maps, documents, and databases.  
The complete references are found in Chapter 8: 
 

• Arizona Department of Water Resources (ADWR) Well Registry 
• Cedar City Engineer 2007. Cedar City 2006 Water Report: Report to the Mayor and City Council, 

Cedar City, Utah 
• HAL (Hansen, Allen & Luce) 2005. Washington County Water Conservancy District, Petition for 

Classification of the Navajo/Kayenta and Upper Ash Creek Aquifers, Final Report 
• MWH 2009. Lake Powell Pipeline Phase I Preliminary Engineering and Environmental Studies 

Task 5 - Develop and Analyze Alternatives.  Revised Technical Memorandum 5.13C, Aquifer 
Recharge Issues 

• Reclamation (U.S. Bureau of Reclamation) 2007. Unpublished water quality sampling data for 
Wahweap Sampling Station, Lake Powell, Wahweap Sampling Station 

• UAC R317 2007. Utah Administrative Code, Rule Title 317, Water Quality 
• USGS (U.S. Geological Survey) 1985. Study and Interpretation of the Chemical Characteristics 

of Natural Water: U.S. Geological Survey Water-Supply Paper 2554 
• USGS 1999. User’s Guide to PHREEQC (Version 2) – A Computer Program for Speciation, 

Batch-Reaction, One-Dimensional Transport, and Inverse Geochemical Calculations. D.L. 
Parkhurst and C.A.J. Apel. USGS Water-Resource Investigations Report 99-4259 

• USGS 2000. Geohydrology and Numerical Simulation of Ground-Water Flow in the Central 
Virgin River Basin of Iron and Washington Counties, Utah: Utah Department of Natural 
Resources Technical Publication No. 116 

• USGS 2002. Selected Hydrologic Data for Cedar Valley, Iron County, Southwestern Utah, 1930-
2001: U.S. Geological Survey Open-File Report No. 01-419 

• USGS 2005a. Pre- and Post-Reservoir Ground-Water Conditions and Assessment of Artificial 
Recharge at Sand Hollow, Washington County, Utah, 1995-2005: U.S. Geological Survey 
Scientific Investigations Report 2005-5185 

• USGS 2005b. Hydrology and Simulation of Ground-Water Flow in Cedar Valley, Iron County, 
Utah: U.S. Geological Survey Scientific Investigations Report 2005-5170 

• USGS 2007. Assessment of Artificial Recharge at Sand Hollow Reservoir, Washington County, 
Utah, Updated to Conditions Through 2006: U.S. Geological Survey Scientific Investigations 
Report 2007-5023  

• USGS 2009. 2009. Assessment of Artificial Recharge at Sand Hollow Reservoir, Washington 
County, Utah, Updated to Conditions Through 2007: U.S. Geological Survey Scientific 
Investigations Report 2009-5050 

• USGS 2010a.  National Water Information System (NWIS) database. 
• USGS 2010b. Personal communication with Victor Heilweil, USGS, pertaining to ongoing 

research of geochemical effects of recharge at Sand Hollow Reservoir 
• Utah Department of Environmental Quality, Division of Water Quality (DEQ-DWQ) 2007. Utah 

Ground Water Quality Protection Program, Aquifer Classification Maps for Utah’s Groundwater. 
• Utah Division of Water Rights (UDWRi) Well Drilling Database  
• Washington County Water Conservancy District (WCWCD) 2005. Geology Along the Route of 

the Lake Powell Water Pipeline, Utah and Arizona: Report WCWCD-02 
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2.4 Impact Analysis Methodology 
 
2.4.1 Pipeline Impacts 

2.4.1.1 Stream Channel Crossings 
 
One indicator of shallow groundwater is flowing water in stream channels, especially if flow occurs for 
several months per year. Pipeline crossing of stream channels where groundwater intercepts the channel 
because of a shallow water table would require dewatering of the trench during construction at the 
crossing and possibly for some distance along the pipeline alignment in either direction away from the 
channel. Intercepted groundwater would require disposal by land application to avoid drainage back into a 
live stream. 
 
The locations of stream channels and washes were determined during field investigations as well as from 
topographic maps. An evaluation of whether the shallow groundwater table was likely to be intercepted at 
each stream channel crossing was made by considering a number of factors, including the following: 
 

• Presence or absence of water in channel at time of survey (late summer) 
• Presence or absence of phreatophytes along stream channel near crossing 
• Channel morphology – evidence of sustained flow vs. high-flow, low duration scour and 

deposition of primarily coarse sediments, even if several miles from coarse material source 
• Stream flow records from USGS online database, if available 
• Nearby well groundwater level measurements, if available 
• Local topography 

 
The presence or absence of water in a stream channel at any given time is not always a reliable indicator 
of the depth to water table or the probability of encountering groundwater during construction trenching. 
This is because groundwater levels tend to fluctuate based on seasonal recharge, precipitation events, and 
other factors. Project alignments were categorized into areas of probability of requiring dewatering based 
on the estimated depth to groundwater. Table 2-1 shows the categorization criteria. 
 

• High Probability Scenario. Pipeline construction is likely to result in encountering groundwater 
at or near stream crossings that will require dewatering  

• Medium Probability Scenario. Although unlikely, there is a possibility that groundwater will be 
encountered during pipeline construction at or near stream crossings 

• Low/Negligible Probability Scenario. It is highly unlikely that groundwater will be encountered 
during pipeline construction at or near stream crossings that will require dewatering 
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Table 2-1 

Dewatering Probability Categories 
 

Anticipated  
Depth to 

Groundwater 
(ft) 

Probability of Dewatering 
Requirement During 

Construction 
Typical Crossings Encountered 

0 to 16 High Perennial streams 

16 to 30 Medium 
Seasonal low-flow streams and dry 
washes with riparian/phreatophyte 
vegetation 

> 30 Low Dry washes or ephemeral streams 
 
 
2.4.1.2  Groundwater Well Locations and Water Level Measurement Records 
 
Well locations, water level measurements, and related information were obtained from hydrogeologic 
reports, from the Utah Division of Water Rights (UDWRi) well drilling database (UDWRi 2010), from 
the Arizona Department of Water Resources (ADWR) Well Registry (ADWR 2009), and from the USGS 
National Water Information System (NWIS) database (USGS 2009). The well information was used to 
locate existing groundwater levels along the length of the pipeline. 
 
In addition to available records review, Geographic Information Systems (GIS) applications were used to 
enable the visualization of geographical and geospatial data to aid in the decision making process. The 
GIS planning tool used for this assessment was ArcGIS Explorer. Previously created and geo-referenced 
base maps, layers and shape files were imported into ArcGIS Explorer in a readily available format and 
geo-referenced within the system. The files consisted of the Project pipeline alignments (LPP and CVP), 
hydraulic structures, reservoirs, streams, roadway maps, topographic maps, and well locations. Overall, 
these various layers of data were combined on an interactive GIS platform to provide the most effective 
method to determine the following: 
 

• Location of existing groundwater wells along the Project alignments 
• Proximity of groundwater wells to the Project alignments 
• All major river and stream drainages crossed by the Project alignments  
• Depth to groundwater in the general vicinity of the Project alignments (including near stream 

crossings)  
• Depth to groundwater at or near Project features 
 

Data used for this project included GIS layers, field reports of well geologic or construction logs (where 
available), photographs and satellite imagery. A listing of all the basemaps and layers imported into 
ArcGIS Explorer and used for the groundwater assessment is shown in Table 2-2.  
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Table 2-2 
GIS Layers Used for Groundwater Assessment 

 
GIS Layer Name Description Purpose 

lake_powell_pipeline 
Map_10_5_09 

Location of the Project 
pipeline (Existing Highway 
alternative, South 
Transmission alternative and 
the Cedar Valley Pipeline) 

Used to locate the pipeline alignment with 
respect to stream crossings  

streams 
Location of all major streams, 
washes and dry drainages for 
the states of Arizona and Utah  

Used to locate streams and washes along the 
length of the Project Pipeline 

major_rivers_streams Location of major streams for 
the States of Arizona and Utah 

Used to locate major streams along the 
length of the Project Pipeline 

lakes_and_reservoirs 
Locations of all major lakes 
and reservoirs in the general 
vicinity of the Project pipeline  

Used to locate water bodies along the length 
of the Project Pipeline 

US_topo_maps USGS topographic map 
Used to determine surface elevations and 
other topographical features not available on 
the aerial maps 

adwrwell_lpp_clip2 

Contains locations and 
information contained in the 
ADWR well registry database 
of every registered 
groundwater well in Arizona  

Used to determine existing groundwater 
levels along Project pipeline 

GW1 through GW8 

Contains locations and 
information extracted from the 
USGS National Water 
Information System  registry 
database on every registered 
groundwater well in Utah and 
Arizona 

Used to determine existing groundwater 
levels along Project pipeline 

 
Groundwater table levels were reviewed using available well logs from the UDWRi and ADWR 
databases.  Groundwater table levels for wells within 1000 feet of the pipeline alignment were estimated 
using the water level measurements on record in the well logs.  Well logs and information that was 
ambiguous with regard to water table depth or suggested artesian conditions were omitted from the 
review unless the depth to first water was recorded in the data.  As with surface water crossings, the risks 
to groundwater were categorized as high (water table 16 feet or less deep), medium (water table between 
16 and 30 feet), or low (water table 30 feet or greater).   
 
2.4.2 Unlined Forebay and Afterbay Recharge Impacts 
 
Forebay and afterbay reservoir locations were determined from preliminary engineering drawings. Only 
one open-air unlined reservoir is planned, the Hurricane Cliffs Pump Storage Afterbay. Impacts on 
groundwater resources at this location associated with seepage from the afterbay were evaluated by 
determining approximate depth to groundwater using USGS NWIS data and by reviewing NRCS soils 
maps. Well locations also were determined using the USGS NWIS database. 
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2.4.3 Groundwater – Surface Water Interactions 
 
Interactions between groundwater and surface water were evaluated by identifying locations where 
groundwater recharge associated with the Project could affect surface water discharge rates or water 
quality. This was accomplished by reviewing topographic and geologic maps, as well as USGS reports 
relevant to this issue. 
 
2.4.4 Water Quality Impacts 
 
2.4.4.1  Data Review and Modeling 
 
Water quality data from hydrogeologic reports and from unpublished data sets were used for preliminary 
geochemical modeling at Sand Hollow Reservoir and in the Cedar Valley. The USGS geochemical 
modeling tool PHREEQC was used to evaluate the potential for precipitation or dissolution associated 
with blending of water from Lake Powell with groundwater underlying Sand Hollow Reservoir, as well as 
in the Cedar Valley aquifer system. 
 
The USGS prepared a model of geochemical interactions resulting from blending of water from Lake 
Powell with groundwater at Sand Hollow Reservoir. The results of this modeling have not yet been 
documented in a final report by the USGS. A summary of findings was obtained from the USGS via 
personal communication. 
 
2.4.4.2  Recharge Evaluation 
 
A preliminary evaluation of recharge was performed at Sand Hollow Reservoir and at selected locations 
within the Cedar Valley. The evaluation included a review of well logs, soil maps, geologic maps, and 
calculations for estimating infiltration capacity. The results of PHREEQC modeling were incorporated 
into the recharge evaluation for Sand Hollow Reservoir and Cedar Valley. The findings of this evaluation 
were documented in a technical memorandum, included as Appendix A. 
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Chapter 3 
Affected Environment (Baseline Conditions) 

 
 

3.1 Impact Area 
 
The area of potential effect for Groundwater Resources includes a corridor encompassing both sides of 
each of the alignments identified and described in Sections 1.2.1 (South Alternative), 1.2.2 (Existing 
Highway Alternative), and 1.2.3 (Southeast Corner Alternative). The corridor extends approximately 200 
feet on either side of each alternative alignment. However, where groundwater and well data were scarce 
(which included much of the Project alignments), the closest available groundwater data were used if it 
was likely to be reasonably representative of conditions near the alignments. 
 
The Transmission Line Alternatives described in Section 1.2.4 were not included in the Groundwater 
Resources study because these alternatives would not affect groundwater resources. 
 
 

3.2 Overview of Baseline Conditions 
 
3.2.1 Lake Powell Pipeline 
 
3.2.1.1  Shallow Groundwater 
 
3.2.1.1.1 Stream Channel Crossings. The potential to encounter groundwater along most of the Project 
alignments is low, because most of the alignments are located across areas where groundwater has been 
historically recorded at low levels, often with few water production wells. Table 3-1 presents stream 
crossings and washes along the alignments and the estimated probability of encountering groundwater 
during construction, requiring dewatering. Estimated depths to groundwater were obtained from relevant 
well water level measurements where available, which are discussed in greater detail in Section 3.2.1.1.2.  
If no direct information was found for determining depth to groundwater at channel crossings, it was 
assumed that crossings where stream flow occurs much of the year would be at high risk, crossings of 
infrequent, intermittent-flowing streams would be at medium risk, and crossings of normally-dry washes 
would be at low risk.  The locations where stream channel crossings present a medium to high risk of 
encountering groundwater during construction are shown in Figure 3-1 for the Water Conveyance System 
and Figure 3-2 for the Hydro System (all alignments). 
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Table 3-1 
LPP Stream Channel Crossings 

 

Stream Channel Probability of Encountering 
Groundwater Rationale 

Existing Highway Alternative 
Paria River High Streamflow occurs in all seasons of the year 
Buckskin Gulch Medium Typically dry but flows in wet periods 
Johnson Wash Low Typically dry 

Kanab Creek High Streamflow occurs in all seasons of the year; 
high water table in wells 

Two Mile Wash Low/Medium Anecdotal account of flow other than after 
storm events 

Short Creek High Flows part of the year; medium to high 
measured water table in wells 

South Pipeline Alternative 
White Sage Wash Low Typically dry 
Jacob Canyon Wash Low Typically dry 
Kanab Creek High Streamflow occurs much of the year 
Bitter Seeps Wash Low Typically dry 

Southeast Corner Alternative 
Jacob Canyon Wash Low Typically dry 
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3.2.1.1.2 Groundwater Wells. Depth to groundwater away from stream channel crossings was 
determined from well logs and USGS water level measurement records.  These were used to identify 
areas where there is a medium to high risk of encountering groundwater during construction of the 
pipeline.  The locations where there is a medium to high risk of encountering groundwater are shown in 
Figure 3-1 for the Water Conveyance System and Figure 3-2 for the Hydro System. A list of well 
numbers of well logs used for determining risks to groundwater is provided in Appendix B. 
 
3.2.1.2  Forebay and Afterbay Recharge 
 
Three open-air reservoirs could be constructed as part of the Project, including the Hurricane Cliffs 
Hydrostation Forebay (Forebay), the Hydropower Peaking Reservoir, and the Hurricane Cliffs 
Hydrostation Afterbay (Afterbay). All three reservoirs are located near the Hurricane Cliffs, as shown in 
Figure 3-3. Of these, only the Hurricane Cliffs Hydrostation Afterbay would not be lined to prevent 
substantial seepage. 
 
The Forebay would be located above the Hurricane Cliffs. Underlying strata includes the Lower Red 
Member of the Moenkopi Formation, the Timpoweap Member of the Moenkopi Formation, the 
Harrisburg Member of the Kaibab Formation, and the Fossil Mountain Member of the Kaibab Formation, 
as well as some basalt flows. Vertical fractures within these formations could result in relatively high 
infiltration rates, and discharge to the face of Hurricane Cliffs would be a concern. However, the Forebay 
may be partially lined to prevent substantial amounts of seepage and reduce the possibility of discharge to 
the face of the cliffs. Furthermore, the strata dip gently toward the east, away from the cliffs, and zones of 
little or no fractures present within the formations would tend to direct seepage from the Forebay away 
from the cliffs rather than toward it. 
 
Seepage from the Peaking Reservoir would be limited by the proposed lining. Seepage from the Afterbay 
is likely because the reservoir will overlie generally coarse-grained alluvial sediments with moderate to 
high rates of permeability. However, well measurements in the vicinity of the Afterbay suggest that 
groundwater is deep, and few, if any, existing groundwater users are currently in the area. Recharge from 
the Afterbay may result in localized groundwater mounding. No known wells are currently located within 
one mile of the Afterbay. If mounding eventually extends out from the Afterbay to existing or future 
production wells or if the water table rises as a result of recharge from the Afterbay, it would provide a 
positive hydraulic benefit to groundwater resource users. However, because no drilling geologic data that 
extends to the water table are available at this location, it is not known whether any impermeable layers 
may exist that would impede recharge to the deep aquifer. 
 
3.2.1.3  Groundwater – Surface Water Interactions 
 
Only one location within the Project has the potential to be affected by groundwater-surface water 
interactions. This would be at Sand Hollow Reservoir and the nearby Virgin River. Recharge from the 
existing Sand Hollow Reservoir, which began filling in 2002, affects groundwater levels near Sand 
Hollow Reservoir by causing mounding of the groundwater table. This mound now extends from the 
underlying water table to the bottom of the reservoir, and therefore cannot get much larger. Some of the 
recharge is recovered by production wells. Flow within the Navajo Sandstone aquifer system underlying 
Sand Hollow Reservoir is northward and westward, and intercepts the Virgin River both north and west 
of the reservoir. Ongoing studies by the USGS (USGS 2005; 2007; 2009; 2010) suggest that the water 
levels within the aquifer are no longer changing substantially as a result of recharge from Sand Hollow 
Reservoir. Therefore rates of discharge to the Virgin River are assumed to be approximately stabilized 
and are unlikely to change substantially as a result of recharge from the reservoir, regardless of the source 
of water filling the reservoir. 
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3.2.1.4  Water Quality 
 
Groundwater quality within the LPP Project study area may only be substantially affected at the 
Hurricane Cliffs Hydropower Afterbay and at Sand Hollow Reservoir because discharges to unlined 
reservoirs would only occur at these two locations. No water quality data were identified for groundwater 
in the vicinity of the Afterbay. Therefore it is not possible to identify baseline conditions at this location. 
 
Water quality at Sand Hollow Reservoir has been characterized by ongoing USGS investigations (USGS 
2005; 2007; 2009; 2010). The effects of recharge using Virgin River water, which is very similar in 
concentrations of Total Dissolved Solids and most individual constituents to Lake Powell water, have 
been documented by the USGS. Current recharge at Sand Hollow Reservoir has resulted in a trend toward 
higher TDS, caused in part by the higher TDS of Virgin River water as it blends with underlying 
groundwater, as well as a probable leaching effect of salts within the soil. This leaching appears to be 
diminishing, because groundwater quality near the reservoir appears to be improving after an initial 
increase in TDS. If current trends continue, groundwater underlying Sand Hollow Reservoir will become 
similar to the recharge water. A more extensive discussion is provided in the Recharge Technical Report, 
included in Appendix A. 
 
3.2.2 Cedar Valley Pipeline 
 
3.2.2.1  Shallow Groundwater 
 
3.2.2.1.1 Stream Channel Crossings. The potential to encounter groundwater along most of the Project 
alignments is low, because most of the alignments are located across areas where groundwater has been 
historically recorded at low levels, often with few water production wells. Table 3-2 presents stream 
crossings and washes along the alignments and the estimated probability of encountering groundwater 
during construction, requiring dewatering. Estimated depths to groundwater were obtained from relevant 
well water level measurements where available, which are discussed in greater detail in Section 3.2.2.1.2. 
If no direct information was found for determining depth to groundwater at channel crossings, it was 
assumed that crossings where stream flow occurs much of the year would be at high risk, crossings of 
infrequent, intermittent-flowing streams would be at medium risk, and crossings of normally-dry washes 
would be at low risk. The locations where stream channel crossings present a medium to high risk of 
encountering groundwater during construction of the CVP are shown in Figure 3-4. 
 
 

 
Table 3-2 

CVP Stream Channel Crossings 
 

Stream Channel Probability of Encountering 
Groundwater Rationale 

Gould Wash Low Measured water table is >30 feet in well 
Virgin River Low Above-grade canyon crossing 
LaVerkin Creek High Stream flows much of the year 
Lower Ash Creek Low Above-grade canyon crossing 
Upper Ash Creek High Stream flows much of the year 
Camp Creek High Stream flows much of the year 
Kanarra Creek High Stream flows much of the year 

Shurtz Creek Medium Stream flows intermittently; measured water 
table is <30 ft in well 
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Stream channel crossings at LaVerkin Creek, upper Ash Creek, Kanarra Creek and possibly Shurtz Creek 
are locations of probable shallow groundwater. Less likely locations include Gould Wash and Camp 
Creek. Groundwater is unlikely to be encountered at the remaining stream channels within the depth that 
would be excavated for pipeline construction. 
 
3.2.2.2  Unlined Forebay and Afterbay Recharge 
 
There are no unlined forebays or afterbays that would be part of the CVP Alternative. A lined forebay just 
upstream of the Cedar Valley Water Treatment Facility (WTF) and an existing terminal reservoir in Cedar 
City are shown in Figure 3-5. The existing reservoir is lined to prevent excessive seepage, and the 
proposed WTF forebay would be lined as well. Therefore, there should be only limited seepage from 
these reservoirs that could reach groundwater. 
 
3.2.2.3  Groundwater – Surface Water Interactions 
 
Aquifer recharge in the Cedar Valley was previously considered a component of the CVP Alternative. 
Therefore evaluation of potential groundwater-surface water interactions was included in the Study Plan. 
Evaluation of recharge effects was considered and is documented in a Technical Report, included in 
Appendix A. Partially as a result of the evaluation of the feasibility of recharge, that option was 
eliminated from the CVP Alternative. No recharge would occur as part of the CVP Alternative, therefore 
no groundwater-surface water interactions would occur. 
 
3.2.2.4  Water Quality 
 
Aquifer recharge in the Cedar Valley was previously considered a component of the CVP Alternative. 
Therefore, evaluation of water quality impacts was included in the Study Plan. Evaluation of recharge 
effects was considered and is documented in a Technical Report, included in Appendix A. Partially as a 
result of the evaluation of the feasibility of recharge, that option was eliminated from the CVP 
Alternative. No recharge would occur as part of the CVP Alternative, therefore groundwater quality 
would not be affected. 
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Chapter 4 
Environmental Consequences (Impacts) 

 
 

4.1 Significance Criteria 
 
The following criteria were used in this evaluation to determine whether impacts associated with the LPP, 
CVP, and appurtenances would be significant. Significance criteria were established based on the impact 
topics identified herein, which were identified in the Study Plan. Impacts are considered significant only 
if they would occur within the design life of the Project (75 years), and could not be mitigated by design. 
 
4.1.1 Shallow Groundwater 
 
Dewatering of shallow groundwater to facilitate construction along any of the Project alignments would 
have a significant impact on groundwater resources if dewatering would result in a measurable, long-term 
depletion of groundwater resources to resource users, relative to baseline conditions. 
 
4.1.2 Groundwater Recharge 
 
Groundwater recharge associated with the Project would have a significant impact on groundwater 
resources if resulting recharge would result in a measurable, long-term change in availability of 
groundwater resources to resource users, relative to baseline conditions. 
 
4.1.3 Groundwater-Surface Water Interactions 
 
Groundwater-surface water interactions associated with recharge that would occur as part of the Project 
would have a significant impact on groundwater resources if the recharge would result in measurable, 
long-term changes in the rates or locations of groundwater-surface water interactions, relative to baseline 
conditions. 
 
4.1.4 Water Quality 
 
Changes in water quality associated with the Project alternatives would have a significant impact on 
groundwater resources if the changes would degrade groundwater quality, either by changing the state 
aquifer classification or by increasing concentrations of constituents such that they would exceed state 
numerical standards for drinking water. 
 
 

4.2 Potential Impacts Eliminated From Further Analysis 
 
No impacts were eliminated from further analysis. 
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4.3 South Alternative Impacts 
 
4.3.1 Construction Impacts 
 
4.3.1.1  Shallow Groundwater 
 
Shallow groundwater would be encountered at the Paria River and possibly at the Kane Beds and near 
Short Creek in the Colorado City area. Shallow groundwater probably would be encountered at the Sand 
Hollow Reservoir outlet.  Although possible, it is unlikely that shallow groundwater would be 
encountered elsewhere. Best management practices (BMPs) would be incorporated to limit drawdown 
during construction dewatering to the minimum drawdown necessary for safe and effective construction. 
BMPs would be utilized to prevent groundwater migration along trench bedding where shallow 
groundwater is encountered. A list of anticipated BMPs that would be required for construction are 
provided in Appendix C.  Drawdown would be temporary, no longer than necessary for construction 
purposes, which would not cause long-term or extensive depletion of groundwater levels or available 
supplies. Disposal of dewatered groundwater would be performed using BMPs to prevent excessive 
erosion. Therefore, no significant impacts are expected to occur. 
 
4.3.1.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.3.1.3  Groundwater-Surface Water Interactions 
 
Dewatering disposal during construction would be performed using BMPs to prevent erosion or other 
impacts on surface water. Therefore, no significant impacts would occur as a result of construction 
dewatering. No other impacts would occur. 
 
4.3.1.4  Water Quality 
 
BMPs would be utilized during construction to prevent accidental releases of fuel or chemicals and to 
minimize disposal of turbid water that could affect groundwater quality. Therefore, no significant 
construction impacts would occur. 
 
4.3.2 Operational Impacts 
 
4.3.2.1  Shallow Groundwater 
 
No impacts would occur. 
 
4.3.2.2  Groundwater Recharge 
 
Substantial groundwater recharge would only occur at the Hurricane Cliffs Hydropower Afterbay and at 
Sand Hollow Reservoir. At the Afterbay, recharge would be to a deep aquifer utilized by very few 
groundwater resource users. If any recharge reaches the aquifer, it would result in an increase in 
groundwater levels. This would be a positive, long-term impact. 
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Recharge at Sand Hollow Reservoir from LPP water would continue the hydraulic recharge conditions 
similar to baseline conditions where recharge of Virgin River water occurs. Therefore no significant 
impacts would occur. 
 
4.3.2.3  Groundwater-Surface Water Interactions 
 
Groundwater-surface water interactions would be similar to baseline conditions. Therefore, no significant 
impacts would occur. 
 
4.3.2.4  Water Quality 
 
Water quality impacts associated with the Project would be similar to baseline conditions because of the 
similarity of Virgin River water quality to the Lake Powell water that would be delivered to Sand Hollow 
Reservoir. Therefore, no significant impacts would occur. 
 
Recharge at the Afterbay is of unknown quantity into an aquifer of unknown quality; however, recharge 
would be into a deep aquifer with few or no groundwater users. Therefore, no significant impacts are 
expected to occur. 
 
 

4.4 Existing Highway Alternative Impacts 
 
4.4.1 Construction Impacts 
 
4.4.1.1  Shallow Groundwater 
 
Impacts would be similar to the South Alternative. No significant impacts would occur. 
 
4.4.1.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.4.1.3  Groundwater-Surface Water Interactions 
 
Dewatering disposal during construction would incorporate BMPs that would prevent erosion or other 
impacts on surface water. Therefore, no significant impacts would occur as a result of construction 
dewatering. No other impacts would occur. 
 
4.4.1.4  Water Quality 
 
BMPs would be utilized during construction to prevent accidental releases of fuel or chemicals and to 
minimize disposal of turbid water that could affect groundwater quality. Therefore, no significant 
construction impacts would occur. 
 
4.4.2 Operational Impacts 
 
4.4.2.1  Shallow Groundwater 
 
No impacts would occur. 
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4.4.2.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.4.2.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.4.2.4  Water Quality 
 
No impacts would occur. 
 
 

4.5 Southeast Corner Alternative Impacts 
 
4.5.1 Construction Impacts 
 
4.5.1.1  Shallow Groundwater 
 
Impacts would be similar to the South Alternative. No significant impacts would occur. 
 
4.5.1.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.5.1.3  Groundwater-Surface Water Interactions 
 
Dewatering disposal during construction would incorporate BMPs that would prevent erosion or other 
impacts on surface water. Therefore, no significant impacts would occur as a result of construction 
dewatering. No other impacts would occur.  A list of anticipated BMPs that would be required for 
construction are provided in Appendix C.   
 
4.5.1.4  Water Quality 
 
BMPs would be utilized during construction to prevent accidental releases of fuel or chemicals and to 
minimize disposal of turbid water that could affect groundwater quality. Therefore, no significant 
construction impacts would occur.  A list of anticipated BMPs that would be required for construction are 
provided in Appendix C.   
 
4.5.2 Operational Impacts 
 
4.5.2.1  Shallow Groundwater 
 
No impacts would occur. 
 
4.5.2.2  Groundwater Recharge 
 
No impacts would occur. 
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4.5.2.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.5.2.4  Water Quality 
 
No impacts would occur. 
 
 

4.6 Cedar Valley Pipeline Impacts 
 
4.6.1 Construction Impacts 
 
4.6.1.1  Shallow Groundwater 
 
Shallow groundwater would be encountered at LaVerkin Creek, upper Ash Creek, southeast of New 
Harmony near I-15, and possibly in the vicinity of Shurtz Creek.  Although possible, it is unlikely that 
shallow groundwater would be encountered elsewhere. BMPs would be utilized to limit drawdown during 
water to the minimum drawdown necessary for safe and effective construction. BMPs would be utilized 
to prevent groundwater migration along trench bedding where shallow groundwater is encountered. 
Drawdown would be temporary, no longer than necessary for construction purposes, which would not 
cause long-term or extensive depletion of groundwater levels or available supplies. Disposal of dewatered 
groundwater would be performed using BMPs to prevent surface erosion. Therefore, no significant 
impacts are expected to occur. 
 
4.6.1.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.6.1.3  Groundwater-Surface Water Interactions 
 
Dewatering disposal during construction would incorporate BMPs that would prevent erosion or other 
impacts on surface water. Therefore, no significant impacts would occur as a result of construction 
dewatering. No other impacts would occur. 
 
4.6.1.4  Water Quality 
 
BMPs would be utilized during construction to prevent accidental releases of fuel or chemicals and to 
minimize disposal of turbid water that could affect groundwater quality. Therefore, no significant 
construction impacts would occur. 
 
4.6.2 Operational Impacts 
 
4.6.2.1  Shallow Groundwater 
 
No impacts would occur. 
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4.6.2.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.6.2.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.6.2.4  Water Quality 
 
No impacts would occur. 
 
 

4.7 No Lake Powell Water Alternative 
 
4.7.1 W C W C D No L ake Powell W ater  A lter native 
 
4.7.1.1  Shallow Groundwater 
 
Pressure would increase on groundwater resources as the projected shortage of available water would 
require maximization of the groundwater resource usage. Eventually, the capacity of the aquifers would 
be exceeded and depletion would occur, limiting the availability of water for use. This would cause a 
significant long term impact. 
 
4.7.1.2  Groundwater Recharge 
 
The No Lake Powell Water Alternative would virtually eliminate outside lawn and landscape watering. 
Currently, most of the water used for this purpose originates from surface water, primarily the Virgin 
River. A severe restriction on watering would reduce the amount of groundwater recharge. This would be 
a significant long term impact. 
 
4.7.1.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.7.1.4  Water Quality 
 
No impacts would occur. 
 
4.7.2 C I C W C D No L ake Powell W ater  A lter native 
 
4.7.2.1  Shallow Groundwater 
 
Continued overpumping of groundwater in the Cedar Valley would continue to result in depletion of the 
groundwater resource. Projected demands indicate that groundwater resource supply would begin to 
diminish. Availability of groundwater resources would continue to diminish as growth continued, and 
water use would be extensively curtailed. This would be a significant long term impact. 
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4.7.2.2  Groundwater Recharge 
 
The No Lake Powell Water Alternative would virtually eliminate outside lawn and landscape watering. A 
severe restriction on outdoor watering would reduce the amount of groundwater recharge. This would be 
a significant long-term impact. 
 
4.7.2.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.7.2.4  Water Quality 
 
No impacts would occur. 
 
4.7.3 K C W C D No L ake Powell W ater  A lter native 
 
4.7.3.1 Shallow Groundwater 
 
No impacts would occur. 
 
4.7.3.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.7.3.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.7.3.4  Water Quality 
 
No impacts would occur. 
 
 

4.8 No Action Alternative 
 
4.8.1 W C W C D No A ction A lter native 
 
4.8.1.1  Shallow Groundwater 
 
Pressure would increase on groundwater resources as the projected shortage of available water would 
require maximization of the groundwater resource usage. Eventually, the capacity of the aquifers would 
be exceeded and depletion would occur, limiting the availability of water for use. This would cause a 
significant long term impact. 
 
4.8.1.2  Groundwater Recharge 
 
No impacts would occur. 
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4.8.1.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.8.1.4  Water Quality 
 
No impacts would occur. 
 
4.8.2 C I C W C D No A ction A lter native 
 
4.8.2.1  Shallow Groundwater 
 
Continued overpumping of groundwater in the Cedar Valley would continue to result in depletion of the 
groundwater resource. Projected demands indicate that groundwater resource supply would begin to 
diminish. Availability of groundwater resources would continue to diminish as growth continued, and 
water use would be extensively curtailed. This would be a significant long term impact. 
 
4.8.2.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.8.2.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.8.2.4  Water Quality 
 
No impacts would occur. 
 
4.8.3 K C W C D No A ction A lter native 
 
4.8.3.1  Shallow Groundwater 
 
No impacts would occur. 
 
4.8.3.2  Groundwater Recharge 
 
No impacts would occur. 
 
4.8.3.3  Groundwater-Surface Water Interactions 
 
No impacts would occur. 
 
4.8.3.4  Water Quality 
 
No impacts would occur. 
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Chapter 5 
Mitigation and Monitoring 

 
 

5.1 South Alternative 
 
5.1.1 Mitigation 
 
No mitigation of impacts would be required if Best Management Practices (BMPs) are followed and 
design and construction activities include appropriate restrictions based on identified risks. A list of 
anticipated BMPs that would be implemented during construction are provided in Appendix C. 
 
5.1.2 Monitoring 
 
No monitoring would be required. 
 
 

5.2 Existing Highway Pipeline Alternative 
 
5.2.1 Mitigation 
 
No mitigation of impacts would be required if BMPs are followed and design and construction activities 
include appropriate restrictions based on identified risks. A list of anticipated BMPs that would be 
implemented during construction are provided in Appendix C. 
 
5.2.2 Monitoring 
 
No monitoring would be required. 
 
 

5.3 Southeast Corner Alternative 
 
5.3.1 Mitigation 
 
No mitigation of impacts would be required if BMPs are followed and design and construction activities 
include appropriate restrictions based on identified risks. A list of anticipated BMPs that would be 
implemented during construction are provided in Appendix C. 
 
5.3.2 Monitoring 
 
No monitoring would be required. 
 
 

5.4 Cedar Valley Pipeline 
 
5.4.1 Mitigation 
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No mitigation of impacts would be required if BMPs are followed and design and construction activities 
include appropriate restrictions based on identified risks. A list of anticipated BMPs that would be 
implemented during construction are provided in Appendix C. 
 
5.4.2 Monitoring 
 
No monitoring would be required. 
 
 

5.5 No Lake Powell Water Alternative 
 
5.5.1 Mitigation 
 
Alternative water supplies, combined with extensive water conservation measures, would be necessary to 
restrict increased groundwater demands from population growth. 
 
5.4.2 Monitoring 
 
Groundwater levels would require regular monitoring to determine continued trends and rates of depletion 
to maintain adequate groundwater supply for future growth. 
 
 

5.6 No Action Alternative 
 
5.6.1 Mitigation 
 
Alternative water supplies, combined with extensive water conservation measures, would be necessary to 
restrict increased groundwater demands from population growth. 
 
5.6.2 Monitoring 
 
Groundwater levels would require regular monitoring to determine continued trends and rates of depletion 
to maintain adequate groundwater supply for future growth. 
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Chapter 6 
Unavoidable Adverse Impacts 

 
 

6.1 South Alternative 
 
No unavoidable adverse impacts associated would occur. 
 
 

6.2 Existing Highway Pipeline Alternative 
 
No unavoidable adverse impacts would occur. 
 
 

6.3 Southeast Corner Line Alternative 
 
No unavoidable adverse impacts would occur. 
 
 

6.4 Cedar Valley Pipeline 
 
No unavoidable adverse impacts would occur. 
 
 

6.5 No Lake Powell Water Alternative 
 
Depletion of groundwater supplies would result in reduced availability of water and higher pumping 
costs. Economic and population growth would eventually be limited by high cost of water and depletion 
of groundwater resources. Agricultural irrigation ultimately would not exist. Subsidence of land because 
of overpumping of the Cedar Valley Aquifer probably would worsen. 
 
 

6.6 No Action Alternative 
 
Depletion of groundwater supplies would result in reduced availability of water and higher pumping 
costs. Economic and population growth would eventually be limited by high cost of water and depletion 
of groundwater resources. Agricultural irrigation ultimately would not exist.  Subsidence of land because 
of overpumping of the Cedar Valley Aquifer probably would worsen. 
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Chapter 7 
Cumulative Impacts 

 
This chapter analyzes cumulative impacts that may occur from construction and operation of the proposed 
LPP project when combined with the impacts of other past, present, and reasonably foreseeable future 
actions and projects after all proposed mitigation measures have been implemented. Only those resources 
with the potential to cause cumulative impacts are analyzed in this chapter. 
 
 

7.1 South Alternative 
 
(The cumulative impacts analysis is pending completion for identification of inter-related projects that 
would cause cumulative impacts with the LPP project.) 
 
 

7.2 Existing Highway Alternative 
 
(The cumulative impacts analysis is pending completion for identification of inter-related projects that 
would cause cumulative impacts with the LPP project.) 
 
 

7.3 Southeast Corner Alternative 
 
(The cumulative impacts analysis is pending completion for identification of inter-related projects that 
would cause cumulative impacts with the LPP project.) 
 
 

7.4 Transmission Line Alternatives 
 
(The cumulative impacts analysis is pending completion for identification of inter-related projects that 
would cause cumulative impacts with the LPP project.) 
 
 

7.5 No Lake Powell Water Alternative 
 
(The cumulative impacts analysis is pending completion for identification of inter-related projects that 
would cause cumulative impacts with the LPP project.) 
 
 

7.6 No Action Alternative 
 
The No Action Alternative would have no cumulative impacts. 
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Glossary 
 
 
Alluvium. A deposit of soil particles transported by flowing water. 
 
Aquifer. Rock or sediment in a formation or formations which is saturated and sufficiently permeable to 
transmit usable quantities to a well or spring. 
 
Baseflow. The part of stream discharge derived from groundwater seeping into the stream. 
 
Dewatering. The process of removing water from an excavation and surrounding rock or soil to facilitate 
below-ground construction activities. 
 
Dry Wash. A desert drainage channel that is normally dry except following a significant runoff such as a 
large storm or snowmelt. 
 
Ephemeral Stream. A stream that flows only in response to precipitation events. 
 
Groundwater. The water contained in interconnected pores below the surface. 
 
Recharge. The process whereby water is introduced into an aquifer. 
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Abbreviations and Acronyms 
 
 
ADWR Arizona Department of Water Resources 
 
BMP Best Management Practice 
 
BPS Booster Pump Station  
 
CBPS Cedar Booster Pump Station 
 
CICWCD Central Iron County Water Conservancy District 
 
CVP Cedar Valley Pipeline 
 
DEQ Department of Environmental Quality 
 
DWQ Division of Water Quality 
 
FERC Federal Energy Regulatory Commission 
 
GIS Geographical Information System 
 
GOPB Governor’s Office of Planning and Budget 
 
GPCD Gallons Per Capita Per Day 
 
GSENM Grand Staircase-Escalante National Monument 
 
HAL Hansen, Allen & Luce 
 
HPRT High Point Regulating Tank 
 
HS Hydro Station 
 
IPS Intake Pump Station 
 
KCWCD Kane County Water Conservancy District 
 
LPP Lake Powell Pipeline 
 
M&I Municipal and Industrial 
 
MSL Mean Sea Level 
 
NWIS National Water Information System 
 
RO Reverse Osmosis  
 
SHR Sand Hollow Reservoir 
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SITLA School and Institutional Trust Land Administration 
 
UDWR Utah Division of Water Resources 
 
USGS U.S. Geological Survey 
 
WCWCD Washington County Water Conservancy District 
 
WTF Water Treatment Facility 
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Appendix A 
Revised Technical Memorandum 5.13C 

Aquifer Recharge Issues 
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Appendix B 
List of Well Logs 
Arizona and Utah 
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Appendix C 
Best Management Practices for Trenching and Dewatering 
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