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5.3.8 Vegetation Resources 

 Affected Environment 

5.3.8.1.1 Ecological Systems.  

This section details the ecological systems identified during the 2009, 2010, and 2012 field seasons. The width of 
the study area for the linear elements was determined by the U.S. Fish and Wildlife Service based on a general 
evaluation of the geologic origin of soils, with larger survey corridors in areas with greater potential for 
occurrence of sensitive plant species. The area of potential effect was 300 feet wide around the LPP alignments 
where no gypsum-influenced soils were present and 600 feet wide around the LPP alignments where gypsum-
influenced soils were present. The ecological systems are organized by ecological region – Colorado Plateau and 
Mojave Desert; within each ecological region are the representative ecological systems. Each ecological system 
description includes geographic distribution, physiognomy and composition. 

5.3.8.1.1.1 Colorado Plateau Region.  

The vast majority of the LPP survey area is classified as Colorado Plateau (14,487 acres of the 18,231 total acres 
surveyed). The Colorado Plateau extends from Lake Powell west to the Hurricane Cliffs east of Hurricane, Utah. 
In the Hurricane area, the Colorado Plateau Region meets up with the Great Basin Region to the north and the 
Mojave Desert Region to the south. Within the Colorado Plateau Region of the LPP survey area there are 15 
ecological systems. Table 5-76 lists the Colorado Plateau Ecological Systems and notes the number of alliances, 
associations, and acreages for each. 

 

 
Table 5-76 

Ecological Systems Within the Colorado Plateau Region 
 

 
Ecological System 

Number of 
Alliances 

Number of 
Associations 

Area 
(acres) 

Colorado Plateau Active and Stabilized Dune 10 30 615.3 
Colorado Plateau Big Sagebrush Shrubland 6 45 3,069.2 
Colorado Plateau Blackbrush-Mormon-tea Shrubland 8 28 1,260.3 
Colorado Plateau Grassland 5 6 547.1 
Colorado Plateau Greasewood Flat 1 10 184.1 
Colorado Plateau Gypsum Badland 19 33 662.5 
Colorado Plateau Juniper Savanna 3 2 30.5 
Colorado Plateau Lower Montane Riparian Woodland and 
Shrubland 

7 10 82.8 

Colorado Plateau Mixed Bedrock Canyon and Tableland 24 49 464.1 
Colorado Plateau Mixed Desert Scrub 30 96 3,671.2 
Colorado Plateau Mixed Low Sagebrush Shrubland 3 5 69.9 
Colorado Plateau Pinyon-Juniper Woodland 18 60 1,774.2 
Colorado Plateau Shrub-Steppe 25 61 1,858.9 
Colorado Plateau Volcanic Rock and Cinder Land 2 3 37.3 
Colorado Plateau Wash 28 46 159.3 

Total Colorado Plateau Region 189 484 14,486.7 
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Colorado Plateau Active and Stabilized Dune Ecological System 

Geographic Distribution 

The active and stabilized dune community is predominantly found within the eastern portion of the Colorado 
Plateau Region. Four exceptions include: an occurrence along Highway 389 west of Mount Trumbull Road, two 
areas along Highway 89 with one just west of Fredonia and a second just east of Pipe Springs National 
Monument, and a single occurrence west of Yellowstone Road . Within the pipeline corridor this system was 
found scattered along Highway 89 from the Glen Canyon Dam area to west of Big Water, as well as near the 
Paria Canyon area, the Cockscomb area, Five mile Valley, and Kimball Valley. Within the transmission line 
corridor this system was found scattered from the Glen Canyon Dam area to the Cockscomb 

Physiognomy and Composition 

The Colorado Plateau Active and Stabilized Dune Ecological System is most frequently a shrubland, sparse 
shrubland, or dwarf shrubland (Figure 5-107). Occasionally it is a wooded shrubland, sparse woodland, or 
woodland. A variety of vegetation exists within this ecological system, which may consist of: Achnatherum 
hymenoides, Artemisia fililfolia, Artemisia tridentata ssp. tridentata, Atriplex canescens, Ephedra spp., 
Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ericameria nauseosa, Hesperostipa comata, Leymus 
flavenscens, Muhlenbergia pungens, Psoralidium laneolatum, Purshia tridentata, Redfieldia flexuousa, 
Sporobolus airoides, Sarcobatus vermiculatus, Tetradymia tetramers, or Tiquilia spp. 

 

 

Figure 5-107 
Colorado Plateau Active and Stabilized Dune Ecological System 

Colorado Plateau Big Sagebrush Shrubland Ecological System 

Geographic Distribution 

The Colorado Plateau Big Sagebrush Shrubland Ecological System is found predominantly within the central 
portion of the LPP survey area. Occurrences were documented from the Cockscomb in the east to the Hurricane 
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Cliffs in the west. The areas of greatest concentration for Big Sagebrush Shrubland are along Highway 89 from 
just west of the Cockscomb to Fredonia and the southeast corner of the Kaibab-Paiute Indian Reservation. There 
are other more minor occurrences near Colorado City and just east of the Hurricane Cliffs. 

The Colorado Plateau Active and Stabilized Dune Ecological System is most frequently a shrubland, sparse 
shrubland, or dwarf shrubland (Figure 5-108). Occasionally it is a wooded shrubland, sparse woodland, or 
woodland. A variety of vegetation exists within this ecological system, which may consist of: Achnatherum 
hymenoides, Artemisia fililfolia, Artemisia tridentata ssp. tridentata, Atriplex canescens, Ephedra spp., 
Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ericameria nauseosa, Hesperostipa comata, Leymus 
flavenscens, Muhlenbergia pungens, Psoralidium laneolatum, Purshia tridentata, Redfieldia flexuousa, 
Sporobolus airoides, Sarcobatus vermiculatus, Tetradymia tetramers, or Tiquilia spp. 

 

 

Figure 5-108 
Colorado Plateau Big Sagebrush Shrubland Ecological System 

Colorado Plateau Blackbrush-Mormon-tea Shrubland Ecological System 

Geographic Distribution 

The Colorado Plateau Blackbrush-Mormon-tea Shrubland Ecological System is found in three distinct areas 
within the LPP survey area. Within the eastern portion of the survey area, Blackbrush-Mormon-tea Shrubland 
occurs along both the pipeline corridor and the transmission line corridor from the Glen Canyon Dam area west to 
the Cockscomb area. In the central portion of the survey area it was documented along Arizona Route 389 near 
Yellowstone Road, along Yellowstone Road, and along the Navajo-McCullough transmission line corridor. In the 
western portion of the survey area, Blackbrush-Mormon-tea Shrubland occurs along the Honeymoon Trail the 
forebay, and north to Hurricane. 
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Physiognomy and Composition 

The Colorado Plateau Blackbrush-Mormon-tea Shrubland Ecological System is commonly shrubland, sparse 
shrubland, or dwarf-shrubland; occasionally sparse dwarf shrubland (Figure 5-109). It is rarely wooded shrubland, 
shrub herbaceous vegetation, or a mosaic of shrubland/dwarf-shrubland. This ecological system is dominated by 
Coleogyn ramosissima often with Ephedra viridis, Ephedra torreyana, or Grayia spinosa. Artemisia filifolia is a 
codominant. The herbaceous layer may include Achnatherum hymenoides, Pleuraphis jamesii, or Sporobolus 
cryptandrus. 

 

 

Figure 5-109 
Colorado Plateau Blackbrush-Mormon-tea Shrubland Ecological System 

Colorado Plateau Grassland Ecological System 

Geographic Distribution 

The Colorado Plateau Grassland Ecological System has a limited distribution within the LPP survey area. The 
Grassland Ecological System is found predominantly along Cottonwood Canyon Road, just south of Highway 89 
and both east and west of Mount Trumbull Road along the Navajo-McCullough transmission line corridor south 
of the Kaibab-Paiute Indian Reservation. 
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Physiognomy and Composition 

The Colorado Plateau Grassland Ecological System is comprised exclusively of alliances and associations where 
the herbaceous vegetation is dominated by grasses (Figure 5-110). Typical plant species occurring in this 
ecological system include Artemisia tridentate ssp. tridentata, Artemisia tridentata ssp. wyomingensis, Atriplex 
spp. Coleogyne spp., Ephedra spp., Gutierrezia sarothrae, Krascheninnikovia lanata, Achnatherum hymenoides, 
Aristida spp., Bouteloua gracilis, Hesperostipa comata, Muhlenbergia spp., Pleuraphis jamesii, and Sporobolus 
spp. 

 

 

Figure 5-110 
Colorado Plateau Grassland Ecological System 

Colorado Plateau Greasewood Flat Ecological System 

Geographic Distribution 

The Colorado Plateau Greasewood Flat Ecological System is found sporadically throughout the LPP Project 
survey area. It had been documented from as far east as East Cove (east of the Cockscomb) to as far west as Short 
Creek near Canaan Gap (west of Colorado City). The greatest concentration of greasewood flats occurred near 
Fredonia; here it was documented on both the east and west sides of Highway 89, where the proposed pipeline 
crosses the highway. 

Physiognomy and Composition 

The Colorado Plateau Grassland Ecological System is comprised exclusively of alliances and associations where 
the herbaceous vegetation is dominated by grasses (Figure 5-111). Typical plant species occurring in this 
ecological system include Artemisia tridentate ssp. tridentata, Artemisia tridentata ssp. wyomingensis, Atriplex 
spp. Coleogyne spp., Ephedra spp., Gutierrezia sarothrae, Krascheninnikovia lanata, Achnatherum hymenoides, 
Aristida spp., Bouteloua gracilis, Hesperostipa comata, Muhlenbergia spp., Pleuraphis jamesii, and Sporobolus 
spp. 
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Figure 5-111 
Colorado Plateau Greasewood Flat Ecological System 

Colorado Plateau Gypsum Badland Ecological System 

Geographic Distribution 

The Colorado Plateau Gypsum Badland Ecological System is found scattered throughout the LPP survey area. 
Gypsum Badlands occur from just west of Petrified Hollow along Highway 89 to Seaman Wash and sporadically 
to the Johnson Wash area. It dominates the landscape from east of Fredonia across the Kaibab-Paiute Indian 
Reservation to the Pipe Springs National Monument turnoff along Highway 389. Another large area dominated by 
this system is located along the Honeymoon Trail north past The Divide to Highway 59. 

Physiognomy and Composition 

The Colorado Plateau Gypsum Badland Ecological System is most commonly comprised of sparse vegetation, 
sparse shrublands, and shrublands; occasionally sparse dwarf-shrublands and dwarf-shrublands (Figure 5-112, 
Figure 5-113); infrequently woodland and wooded shrubland; and rarely sparse understory shrubland and 
herbaceous vegetation. This ecological system is a complex of landforms, vegetation, and soils. Within any 
mapped area, inclusions of other physiognomic types may be present. Typical vegetation in this ecological system 
includes: Artemisia bigelovii, Ephedra torreyana, Ericameria nauseosa, Eriogonum corymbosum, Achnatherum 
hymenoides, Sporobolus airoides, and Pleuraphis jamesii. 
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Figure 5-112 
Colorado Plateau Gypsum Badland Ecological System – Mud Wash 

 

 

 

Figure 5-113 
Colorado Plateau Gypsum Badland Ecological System – Cryptobiotic Ridge 
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Colorado Plateau Juniper Savanna Ecological System 

Geographic Distribution 

The Colorado Plateau Juniper Savanna Ecological System is found in three distinct areas within the LPP survey 
area. From east to west, the first occurrence is located north of Flat Top along the north/ south transmission line, 
the second occurrence is just west of the Cockscomb, and the last occurrence is more centrally located, 
approximately three miles west of the Pipe Springs National Monument turnoff along Arizona Route 389. 

Physiognomy and Composition 

Within the survey area, the Colorado Plateau Juniper Savanna Ecological System is comprised exclusively of 
wooded herbaceous vegetation (Figure 5-114). Typical vegetation associated with this ecological system includes: 
Juniperus osteosperma, Artemisia spp., Bouteloua gracilis, and Pleuraphis jamesii. 

 

 

Figure 5-114 
Colorado Plateau Juniper Savanna Ecological System 

Colorado Plateau Lower Montane Riparian Woodland and Shrubland Ecological System 

Geographic Distribution 

The Colorado Plateau Lower Montane Riparian Woodland and Shrubland Ecological System is found 
intermittently throughout the LPP survey area. It is most often found adjacent to rivers, creeks, washes, and 
vegetated stock ponds. Some examples include: Lower Blue Pool Wash, Upper Paria River, Seaman Wash, White 
Sage Wash, Johnson Wash, Kanab Creek, Cottonwood Wash, Bitter Seeps Wash, Twomile Wash, Short Creek, 
and Gould Wash. 
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Physiognomy and Composition 

The Colorado Plateau Lower Montane Riparian Woodland and Shrubland Ecological System is commonly 
shrubland (Figure 5-115), occasionally sparse shrubland, and rarely woodland, shrub herbaceous vegetation, or 
sparse vegetation. A mosaic of shrubland and sparse vegetation is also rare. Typical plant species associated with 
this ecological system include: Populus fremontii, Fraxinus velutina, Salix exigua, Prunus spp., and Baccharis 
salicifolia. 

 

 

Figure 5-115 
Colorado Plateau Lower Montane Riparian Woodland and Shrubland Ecological System 

Colorado Plateau Mixed Bedrock Canyon and Tableland Ecological System 

Geographic Distribution 

The Colorado Plateau Mixed Bedrock Canyon and Tableland Ecological System is found scattered throughout the 
LPP survey area. Greater numbers of occurrences occur within the eastern portion of the survey area along the 
southern transmission line corridor. Through this stretch Mixed Bedrock Canyon and Tableland was documented 
on the west side of the Glen Canyon Dam area, through the south end of the Cedar Mountains, east and west of 
the Paria Canyon, to the Cockscomb. It was documented sporadically along the proposed pipeline corridor from 
Glen Canyon Dam to Kimball Valley along Highway 89. From the Kimball Valley to nearly Kanab Creek there 
was only one occurrence documented. Occurrences of this ecological system are also concentrated briefly along 
the Proposed Action pipeline corridor from approximately five miles east of Kanab Creek to Kanab Creek 
adjacent to the south boundary of the Kaibab-Paiute Indian Reservation. Three significantly smaller occurrences 
were documented on the far west side of the survey area, one near Short Creek at Canaan Gap, one in the Forebay, 
and one north of The Divide. 
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Physiognomy and Composition 

The Colorado Plateau Mixed Bedrock Canyon and Tableland Ecological System is commonly sparse vegetation 
and shrublands (Figure 5-116); infrequently sparse woodland and sparse shrubland; and rarely woodland or 
wooded shrubland. Slickrock sandstone typically has sparser vegetal cover and fewer plant species than does 
sandstone bedrock outcrop. Typical vegetation associated with this ecological system includes: Pinus edulis, 
Pinus ponderosa, Juniperus spp., Cercocarpus intricatus, Chrysothamnus viscidiflorus, Coleogyne ramosissima, 
and Ephedra torreyana. 

 

 

Figure 5-116 
Colorado Plateau Mixed Bedrock Canyon and Tableland Ecological System 

Colorado Plateau Mixed Desert Scrub Ecological System 

Geographic Distribution 

The Colorado Plateau Mixed Desert Scrub Ecological System is found throughout the LPP survey area. 
Occurrences were documented from as far east as the Glen Canyon Dam area, to as far west as the forebay in the 
south and Gould Wash in the north. 

Physiognomy and Composition 

The Colorado Plateau Mixed Desert Scrub Ecological System is most commonly a shrubland or dwarf shrubland 
(Figure 5-117); and less commonly a sparse shrubland. Occasionally it is sparse vegetation or shrub herbaceous 
vegetation. Rarely is it wooded shrubland, sparse woodland, sparse dwarf shrubland, or sparse understory dwarf 
shrubland. Rarely are there mosaics of physiognomic types which include: wooded dwarf shrubland/dwarf 
shrubland, sparse woodland/dwarf shrubland, or sparse shrubland/herbaceous vegetation. These areas have 
indistinct boundaries between types. Plant species associated with this ecological system include: Atriplex 
confertifolia, Atriplex canescens, Grayia spinosa, Krascheninnikovia lanata, Lycium spp., Achnatherum 
hymenoides, Bouteloua gracilis, and Pleuraphis rigida. 
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Figure 5-117 
Colorado Plateau Mixed Desert Scrub Ecological System 

Colorado Plateau Mixed Low Sagebrush Shrubland Ecological System 

Geographic Distribution 

The Colorado Plateau Mixed Low Sagebrush Shrubland Ecological System is found within the central portion of 
the LPP survey area. Scattered occurrences were documented on both the east and west side of Buckskin Gulch 
along Highway 89, across the southwest corner of the Kaibab-Paiute Indian Reservation, and along Mount 
Trumbull Road. 

Physiognomy and Composition 

The Colorado Plateau Mixed Low Sagebrush Shrubland Ecological System is comprised of associations which 
are either dwarf shrublands or\ sparse dwarf shrublands (Figure 5-118). Typical vegetation includes: Artemisia 
nova, Artemisia bigelovii, Achnatherum hymenoides, Bouteloua gracilis, Hesperostipa comate, and Pleuraphis 
jamesii. 
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Figure 5-118 
Colorado Plateau Mixed Low Sagebrush Shrubland Ecological System 

Colorado Plateau Pinyon-Juniper Woodland Ecological System 

Geographic Distribution 

The Colorado Plateau Pinyon-Juniper Woodland Ecological System is found intermittently throughout the LPP 
survey area. From east to west, occurrences are concentrated along the southern transmission line corridor from 
Cedar Mountain west to Highway 89 and along the northern pipeline corridor along Highway 89 from the 
Cockscomb west almost to Fredonia, as well as along the north/south transmission line corridor just east of Cedar 
Mountain, and along the transmission line north to Flat Top. West of Fredonia, occurrences are scattered along 
the southern proposed pipeline corridor west of Mount Trumbull Road and along the proposed existing highway 
alignment along Highway 389 west of the Pipe Springs National Monument turnoff to Colorado City. Two other 
groupings were documented, one near Short Creek west of Canaan Gap and one south of Highway 59 along the 
Honeymoon Trail to The Divide, adjacent to the forebay area. 

Physiognomy and Composition 

The Colorado Plateau Pinyon-Juniper Woodland Ecological System is most commonly a woodland (Figure 5-
119); less commonly a sparse woodland or wooded Shrubland; occasionally a sparse understory woodland; and 
rarely a wooded dwarf shrubland, sparse or dwarf shrubland. Mosaics of sparse woodland/wooded sparse 
vegetation or wooded shrubland/sparse woodland are also rare. Typical plant species associated with this 
ecological system include: Pinus edulis, Juniperus osteosperma, Artemisia tridentata, Coleogyn ramosissima, 
Purshia stansburiana, Purshia tridentata, Bouteloua gracilis, and Pleuraphis jamesii. 
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Figure 5-119 
Colorado Plateau Pinyon-Juniper Woodland Ecological System 

Colorado Plateau Shrub-Steppe Ecological System 

Geographic Distribution 

The Colorado Plateau Shrub-Steppe Ecological System occurs intermittently throughout the LPP survey area. 
Occurrences were documented along the proposed pipeline corridor from the Glen Canyon Dam area along 
Highway 89 to the Cockscomb, along the transmission line corridor from the Glen Canyon Dam area to the 
Cockscomb, from just east of 8-Mile Gap Road (Highway 89) to Cedar Ridge (Highway 389), and from Short 
Creek at Canaan Gap north to Highway 59. 

Physiognomy and Composition 

The Colorado Plateau Shrub-Steppe Ecological System is most frequently a shrubland, dwarf shrubland, sparse 
dwarf shrubland, or shrub herbaceous vegetation (Figure 5-120). It is infrequently a sparse dwarf shrubland and 
rarely a sparse shrubland, or mosaic of shrubland and herbaceous vegetation. Typical vegetation associated with 
this ecological system includes: Atriplex canescens, Chrysothamnus greenei, Chrysothamnus viscidiflorus, 
Ephedra spp., Ericameria nauseosa, Gutierrezia sarothrae, Krascheninnikovia lanata, Achnatherum hymenoides, 
Bouteloua gracilis, and Hesperostipa comata. 
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Figure 5-120 
Colorado Plateau Shrub-Steppe Ecological System 

Colorado Plateau Volcanic Rock and Cinder Land Ecological System 

Geographic Distribution 

The Colorado Plateau Volcanic Rock and Cinder Land Ecological System is found within the far western portion 
of the LPP survey area. All occurrences were documented south of Highway 59 near The Divide and within the 
northern area of the forebay, just west of the Honeymoon Trail. 

Physiognomy and Composition 

Within the survey area, the Colorado Plateau Volcanic Rock and Cinder Land Ecological System is variously 
shrub herbaceous vegetation, herbaceous vegetation, wooded shrubland, and shrubland (Figure 5-121). Typical 
plant species associated with this ecological system include: Ephedra spp., Atriplex canescens, Eriogonum 
corymbosum, and Fallugia paradoxa. 
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Figure 5-121 
Colorado Plateau Volcanic Rock and Cinder Land Ecological System 

Colorado Plateau Wash Ecological System 

Geographic Distribution 

The Colorado Plateau Wash Ecological System is found scattered throughout the LPP survey area. While washes 
are characteristic of the Colorado Plateau topography, many are too small to be mapped on the 1:3,780 scale aerial 
imagery most commonly used in the survey area. Thus, the occurrences of this ecological system represent 
washes wide enough to be accurately delineated, across a 300 foot-wide or 600 foot-wide survey area, which is 
equal to an average minimum mapping area of 0.3 acre. Wash locations are found scattered throughout the 
Region, occurring from just west of the Glen Canyon Dam on the east side of the survey area, to Gould Wash on 
the west side of the survey area. One hundred thirty-seven individual washes were documented across the 
proposed pipeline and transmission line corridors with the Colorado Plateau Region. 

Physiognomy and Composition 

The Colorado Plateau Wash Ecological System is commonly shrubland (Figure 5-122); occasionally sparse 
shrubland or sparse vegetation; and rarely desert wash shrubland, dwarf shrubland, woodland, sparse woodland, 
wooded sparse vegetation, wooded shrubland, mixed shrubland, shrub herbaceous vegetation or herbaceous 
vegetation. This ecological system includes plant species such as: Sarcobatus vermiculatus, Ericameria nauseosa, 
Fallugia paradoxa, Artemisia tridentata ssp. tridentata, and Grayia spinosa. 
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Figure 5-122 
Colorado Plateau Wash Ecological System 

5.3.8.1.1.2 Mojave Desert Region.  

The Mojave Desert Region comprises 1,163 acres of natural and semi-natural lands within the identified LPP 
survey area. It includes lands below the Hurricane Cliffs to the west. 

Within the Mojave Desert Region of the survey area there are 10 ecological systems, 37 alliances, including 62 
associations. Table 5-77 lists the Mojave Desert Ecological Systems and notes the number of alliances, 
associations, and acreages for each. 

 

  



 

Lake Powell Pipeline Project 5-308 4/30/16 
Exhibit E 

 
Table 5-77 

Ecological Systems Within the Mojave Desert Region 
 

 
Ecological System 

Number of 
Alliances 

Number of 
Associations 

Area 
(acres) 

Mojave Desert Active and Stabilized Dune 4 6 106.4 
Mojave Desert Bedrock Cliff and Outcrop 4 4 25.8 
Mojave Desert Blackbrush-Mormon-tea Shrubland 3 6 80.5 
Mojave Desert Creosotebush-White Bursage Desert Scrub 4 10 307.4 
Mojave Desert Grassland 1 1 39.4 
Mojave Desert Lower Montane Riparian Woodland and 
Shrubland 

2 2 2.9 

Mojave Desert Mixed Desert Scrub 6 9 249.7 
Mojave Desert Shrub-Steppe 5 10 200.5 
Mojave Desert Volcanic Rock and Cinder Land 5 10 139.4 
Mojave Desert Wash 3 4 11.3 

Total Mohave Desert Region 37 62 1,163.3 
 

Mojave Desert Active and Stabilized Dune Ecological System 

Geographic Distribution 

The Mojave Desert Active and Stabilized Dune Ecological System is found in one distinct area within the Mojave 
Desert Region of the LPP survey area. The area extends north from the afterbay reservoir and contours the 
southeast edge of Sand Hollow Reservoir. 

Physiognomy and Composition 

The Mojave Desert Active and Stabilized Dune Ecological System is typically a shrubland (Figure 5-123); 
occasionally a dwarf shrubland with Coleogyne ramosissima and Ephedra nevadensis or a wooded shrubland 
where Juniperus osteosperma has invaded; and rarely a sparse shrubland in the Larrea tridentata Shrubland 
Alliance. Common vegetation in this ecological system includes: Artemisia fililfolia, Artemisia tridentata ssp. 
tridentata, Atriplex canescens, Ephedra spp., Chrysothamnus viscidiflorus, Coleogyne ramosissima, Ericameria 
nauseosa, Hesperostipa comata, Leymus flavenscens, Purshia tridentata, Redfieldia flexuousa, Sporobolus 
airoides, and Sarcobatus vermiculatus. 
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Figure 5-123 
Mojave Desert Active and Stabilized Dune Ecological System 

Mojave Desert Bedrock Cliff and Outcrop Ecological System 

Geographic Distribution 

The Mojave Desert Bedrock Cliff and Outcrop Ecological System is found in the LPP survey area just east and 
west of the afterbay, just west of Hurricane cliffs. 

Physiognomy and Composition 

The Mojave Desert Bedrock Cliff and Outcrop Ecological System occurs in the survey area as shrubland (Figure 
5-124), sparse shrubland, sparse vegetation, and non-vegetated sandstone outcrop. Plant species common in this 
ecological system include: Bursera microphylla, Opuntia bigelovii, and Larrea tridentata. 
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Figure 5-124 
Mojave Desert Bedrock Cliff and Outcrop Ecological System 

Mojave Desert Blackbrush-Mormon-tea Shrubland Ecological System 

Geographic Distribution 

The Mojave Desert Blackbrush-Mormon-tea Shrubland Ecological System is found in one area within the Mojave 
Desert Region of the LPP survey area. The area extends north and west from the afterbay reservoir toward Sand 
Mountain. 

Physiognomy and Composition 

The Mojave Desert Blackbrush-Mormon-tea Shrubland Ecological System occurs commonly in the survey area as 
either shrubland or sparse shrubland (Figure 5-125); and less frequently as a dwarf-shrubland. This ecological 
system is dominated by Coleogyn ramosissima often with Ephedra viridis, Ephedra torreyana, or Grayia spinosa. 
Artemisia filifolia is a codominant. The herbaceous layer may include Achnatherum hymenoides, Pleuraphis 
jamesii, or Sporobolus cryptandrus. 
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Figure 5-125 
Mojave Desert Blackbrush-Mormon-tea Shrubland Ecological System 

Mojave Desert Creosotebush-White Bursage Desert Scrub Ecological System 

Geographic Distribution 

The Mojave Desert Creosotebush-White Bursage Desert Scrub Ecological System is found throughout the Mojave 
Desert Region of the LPP survey area. It is most commonly associated with relatively flat upland habitats. The 
greatest concentration of this ecological system is within the afterbay west of the Hurricane Cliffs, and north of 
the afterbay toward the Hurricane Airport. It was also documented east of the Sand Hollow Reservoir, adjacent to 
the Virgin River (west of Hurricane). It is often interspersed with Mojave Desert Shrub-Steppe and Mojave Desert 
Mixed Desert Scrub Ecological Systems. 

Physiognomy and Composition 

The Mojave Desert Creosotebush-White Bursage Desert Scrub Ecological System is commonly a shrubland 
(Figure 5-126); less commonly a sparse shrubland; occasionally sparse vegetation; and rarely dwarf shrubland. 
Typical plants in this ecological system may include: Larrea tridentata, Ambrosia dumosa, Atriplex canescens, 
Ephedra nevadensis, Lycium andersonii, Cryptantha spp., and Phacelia spp. 
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Figure 5-126 
Mojave Desert Creosotebush-White Bursage Desert Scrub Ecological System 

Mojave Desert Grassland Ecological System 

Geographic Distribution 

The Mojave Desert Grassland Ecological System is found northwest of the afterbay and east of Sand Hollow 
Reservoir within the Mojave Desert of the LPP survey area. 

Physiognomy and Composition 

The Mojave Desert Grassland Ecological System occurs in the survey area exclusively as herbaceous vegetation 
(Figure 5-127). Typical plant species occurring in this ecological system include Artemisia tridentata ssp. 
tridentata, Artemisia tridentata ssp. wyomingensis, Atriplex spp. Coleogyne spp., Ephedra spp., Gutierrezia 
sarothrae, Krascheninnikovia lanata, Achnatherum hymenoides, Aristida spp., Bouteloua gracilis, Hesperostipa 
comata, Muhlenbergia spp., Pleuraphis jamesii, and Sporobolus spp. 
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Figure 5-127 
Mojave Desert Grassland Ecological System 

Mohave Desert Lower Montane Riparian Woodland and Shrubland Ecological System 

Geographic Distribution 

The Mojave Desert Lower Montane Riparian Woodland and Shrubland Ecological System is found in two distinct 
areas in the Mojave Desert Region in association with both major and minor drainages within the LPP survey 
area, including Sand Hollow Reservoir and in areas associated with agricultural water usage. 

Physiognomy and Composition 

The Mojave Desert Lower Montane Riparian Woodland and Shrubland Ecological System is commonly sparse 
shrubland and shrubland; occasionally woodland (Figure 5-128), or shrub herbaceous vegetation; and rarely forest 
or sparse woodland. Typical plant species occurring in this ecological system include a mix of riparian woodlands 
and shrublands. Dominant trees include Acer negundo, Populus fremontii, Fraxinus velutina, and Sapindus 
saponaria. Occasionally Populus angustifolia may come in from higher elevations. Shrub dominants include Salix 
spp., Shepherdia argentea, Prunus spp., Alnus oblongifolia, and Baccharis salicifolia. 
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Figure 5-128 
Mojave Desert Lower Montane Riparian Woodland and Shrubland Ecological System 

Mohave Desert Mixed Desert Scrub Ecological System 

Geographic Distribution 

The Mojave Desert Mixed Desert Scrub Ecological System is found throughout the Mojave Desert Region within 
the LPP survey area. In the north it occurred near the Virgin River, adjacent to the agricultural lands south of 
Hurricane, portions of Sand Mountain Road, and portions of the afterbay. It is often interspersed with Mojave 
Desert Creosotebush-White Bursage Desert Scrub and Mojave Desert Shrub-Steppe Ecological Systems, 

Physiognomy and Composition 

The Mojave Desert Mixed Desert Scrub Ecological System is commonly dwarf shrubland and shrubland (Figure 
5-129); and occasionally sparse dwarf shrubland, sparse shrubland, or shrub herbaceous vegetation. Typical plant 
species occurring in this ecological system include Coleogyne ramosissima, Eriogonum fasciculatum, Ephedra 
nevadensis, Grayia spinosa, Lycium spp., Menodora spinescens, Nolina spp., Opuntia acanthocarpa, Salazaria 
mexicana, and Yucca brevifolia. 
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Figure 5-129 
Mojave Desert Mixed Desert Scrub Ecological System 

Mojave Desert Shrub-Steppe Ecological System 

Geographic Distribution 

The Mojave Desert Shrub-Steppe Ecological System is found from the Virgin River south of Sand Mountain 
Road in the Mojave Desert Ecological Region of the LPP survey area. It is often interspersed with Mojave Desert 
Creosotebush-White Bursage Desert Scrub and Mojave Desert Mixed Desert Scrub Ecological Systems. 

Physiognomy and Composition 

The Mojave Desert Shrub-Steppe Ecological System is commonly dominated by herbaceous vegetation with less 
than10 percent shrub cover (i.e., shrub herbaceous vegetation; Figure 5-130). It is also commonly a dwarf 
shrubland or shrubland and rarely sparse shrubland or herbaceous vegetation without shrubs. Typical plant species 
occurring in this ecological system include Atriplex canescens, Artemisia tridentata, Psorothamnus fremontii, 
Chrysothamnus greenei, Chrysothamnus viscidiflorus, Ephedra spp., Ericameria nauseosa, Gutierrezia 
sarothrae, and Krascheninnikovia lanata. Artemisia tridentata or Atriplex canescens may be present but usually 
do not dominate, Bromus tectorum, may be present to abundant. 
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Figure 5-130 
Mojave Desert Shrub-Steppe Ecological System 

Mojave Desert Volcanic Rock and Cinder Land Ecological System 

Geographic Distribution 

The Mojave Desert Volcanic Rock and Cinder Land Ecological System is found in three distinct areas; near the 
Virgin River, near Sand Hollow Reservoir, and along the afterbay north to Sand Mountain Road in the Mojave 
Desert Ecological Region of the LPP survey area. As the name implies it is found in association with rock 
outcrops and rock lands; within the Mojave Desert Region these include the Winkel-Rock outcrop complex and 
the Bermesa-Rock land association, as well as stony colluvial land. 

Physiognomy and Composition 

The Mojave Desert Volcanic Rock and Cinder Land Ecological System is either herb or shrub dominated (Figure 
5-131). The latter are typically shrublands and dwarf shrublands, and rarely sparse shrublands. Typical plant 
species occurring in this ecological system include at montane and foothill elevations scattered Juniperus spp. 
trees may be present. Shrubs such as Ephedra spp., Atriplex canescens, Eriogonum corymbosum, and Fallugia 
paradoxa.  
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Figure 5-131 
Mojave Desert Volcanic Rock and Cinder Land Ecological System 

Mojave Desert Wash Ecological System 

Geographic Distribution 

While washes are characteristic of the Mojave Desert topography, many are too small to be mapped on the 
1:3,780 scale aerial imagery most commonly used in the survey area. Thus, the six occurrences of the Mojave 
Desert Wash Ecological System represent washes wide enough to accurately delineate, across a 300 foot-wide or 
600 foot-wide survey area, which is equal to an average minimum mapping area of 0.3 acre. These occurrences 
are located in the afterbay and north of the afterbay. 

Physiognomy and Composition 

The Mojave Desert Wash Ecological System occurs in the survey area as either a shrubland or a sparse shrubland 
(Figure 5-132). Typical plant species occurring in this ecological system include a woody layer dominated by 
shrubs and small trees such as Acacia greggii, Baccharis sarothroides, Chilopsis linearis, Fallugia paradoxa, 
Hymenoclea salsola, Hymenoclea monogyra, Psorothamnus spinosus, Prunus fasciculata. Common upland 
shrubs such as Larrea tridentata and Ambrosia dumosa are often present along the edges of these washes. 
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Figure 5-132 
Mojave Desert Wash Ecological System 

5.3.8.1.2 Summary of Vegetation Community Mapping. Vegetation mapping identifies areas of high 
biodiversity and unique plant assemblages, provides information regarding infestations of noxious and invasive 
plant species, and can be used to assess the effects of potential management actions and the application of 
restoration activities. 

GIS based vegetation mapping, typically to a minimum mapping unit between 0.2 and 0.3 acre, resulted in a total 
of 4,029 classified polygons. 3,443 of these classified polygons represented natural communities and 1,283 
represented anthropogenic types. Table 5-78 shows the numbers of GIS classified polygons, corridor areas, 
ecological systems, alliances, and associations by Ecological Region. Over 340 plant species were identified 
during field surveys to the species level or finer. 

 
Table 5-78 

Vegetation Community Summary 
 

 Colorado Plateau Region Mojave Desert Region  
GIS Classified Polygons 3,722 307 
Corridor Areas (acres) 14,487 1,163 
Ecological Systems 15 10 
Alliances 189 37 
Associations 484 62 
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By mapping the vegetation communities at this scale, the ecological hierarchy is presented from Ecological 
Region to alliance, and association representing species presence, vegetation densities, and plant physiognomy. 
The understanding of the distribution and successional development of vegetation communities can contribute to 
an accurate assessment of the consequences of land disturbances, and development of on-site management actions 
and restoration practices. 

The study area had previously been mapped by SWReGAP from a supervised classification of multispectral 
LandSat TM imagery at 30 meter resolution. Ecological systems were the mapping units presented in SWReGAP 
final products. In comparison, the mapping for this study was first mapped based on ground surveys, and then 
aided by aerial interpretation using 9 inch resolution, 3 band color digital imagery for much of Washington 
County, Utah south to the afterbay reservoir. The remaining area was at 1 meter accuracy, with additional 1 meter, 
4 band (includes near infrared) coverage for the entire area. Thus, this study benefitted from much higher 
resolution imagery versus SWReGAP, as well as extensive ground observation of the vegetation being classified 
and mapped. The many differences between SWReGAP and LPP mapping show the limitations of the former in 
applications such as predictive modeling of rare plant habitat, identifying areas of greater biodiversity, and 
conducting project-related effect assessments. 

 Environmental Effects 

5.3.8.2.1 Proposed Action.  

The Proposed Action (Intake System, Water Conveyance System, Hydro System and KCWCD System) 
construction would directly affect vegetation communities covering 4,124 acres in the ROW. Temporary and 
permanent effects on vegetation communities in both the Colorado Plateau and Mojave Desert regions are 
quantified in Table 5-79. The Proposed Action would directly affect a total of 3,506 acres in the Colorado Plateau 
Ecological Region; however, only 37 percent of the disturbance would be permanent. The Proposed Action 
construction would directly affect vegetation communities covering 618 acres in the Mojave Desert Ecological 
Region, half of which would be permanent disturbance. 

 
 

Table 5-79 
Temporary and Permanent Disturbance Acres by Vegetation Community - Proposed Action 

Page 1 of 2

Vegetation Community Type 
Temporary 

(Acres) 
Permanent 

(Acres) 

Colorado Plateau Ecological System 

Colorado Plateau Active and Stabilized Dune 197.0 38.8 

Colorado Plateau Big Sagebrush Shrubland 269.9 258.1 

Colorado Plateau Blackbrush-Mormon-tea Shrubland 347.0 147.1 

Colorado Plateau Grassland 84.8 38.4 

Colorado Plateau Greasewood Flat 4.7 4.8 

Colorado Plateau Gypsum Badlands 24.1 6.6 

Colorado Plateau Juniper Savanna 6.6 1.1 

Colorado Plateau Lower Montane Riparian Woodland and Shrubland 9.4 5.6 

Colorado Plateau Mixed Bedrock Canyon and Tableland 176.7 25.8 

Colorado Plateau Mixed Desert Scrub 389.3 386.5 

Colorado Plateau Mixed Low Sagebrush Shrubland 4.1 3.3 
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Table 5-79 

Temporary and Permanent Disturbance Acres by Vegetation Community - Proposed Action 
Page 2 of 2

Vegetation Community Type 
Temporary 

(Acres) 
Permanent 

(Acres) 

Colorado Plateau Ecological System 

Colorado Plateau Pinyon-Juniper Woodland 415.5 139.8 

Colorado Plateau Shrub-Steppe 241.8 233.8 

Colorado Plateau Volcanic Rock and Cinder Land 6.6 4.7 

Colorado Plateau Wash 22.7 11.1 

Subtotal 2,200.2 1,305.6 

Mojave Desert Ecological System 

Mojave Desert Active and Stabilized Dune 37.6 22.3 

Mojave Desert Bedrock Cliff and Outcrop 1.0 4.9 

Mojave Desert Blackbrush-Mormon-tea Shrubland 5.4 34.4 

Mojave Desert Creosotebush-White Bursage Desert Scrub 45.1 110.0 

Mojave Desert Grassland 15.5 3.0 

Mojave Desert Lower Montane Riparian Woodland and Shrubland 1.2 0.0 

Mojave Desert Mixed Desert Scrub 67.1 111.3 

Mojave Desert Shrub-Steppe 85.5 9.9 

Mojave Desert Volcanic Rock and Cinder Land 45.7 11.8 

Mojave Desert Wash 0.2 5.5 

Subtotal 304.3 313.2 

Total Proposed Action 2,504.5 1,618.8 
 

The direct effects on vegetation would consist of clearing and grubbing vegetation within the pipeline, penstock, 
pump stations, and hydro stations ROW, and clearing and grubbing vegetation from transmission line tower 
bases, substations, switch stations, and staging areas. Shrub and herbaceous vegetation would not be cleared and 
grubbed from the ROW under the transmission lines. Effects on vegetation cleared and grubbed from ROW 
would be short-term. Trees would be cleared from the power transmission line ROW where they would conflict 
with power transmission lines. Effects on vegetation cleared and grubbed from the ROW would be short-term, 
except for trees removed from power transmission line ROW and vegetation removed for LPP Project features. 
Construction staging areas would be restored and revegetated and would regain some of their habitat values 
within two or three growing seasons. Vegetation removed for LPP Project features such as pump stations, hydro 
stations, regulating tank, reservoirs, substations, and switchyards would be long-term adverse effects on 
vegetation communities. 

Operation of the Proposed Action would have no direct or indirect effects on vegetation communities. Operations 
and maintenance vehicles would drive on access roads constructed within the permanent ROW, which would be 
within the area of the construction ROW. Therefore, no additional vegetation effects would occur. 
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5.3.8.2.2 Existing Highway Alternative.  

The Existing Highway Alternative (Intake System, Water Conveyance System, Hydro System and KCWCD 
System) construction would directly affect vegetation communities covering 3,821 acres in the ROW. Temporary 
and permanent effects on vegetation communities in the Colorado Plateau Region are quantified in Table 5-80. 
The Mojave Desert Region temporary and permanent effects are the same as those described for the Proposed 
Action in Section 5.3.8.2.1. The Existing Highway Alternative would directly affect a total of 3,203 acres in the 
Colorado Plateau Ecological Region; however, only 36 percent of disturbance would be permanent. The Existing 
Highway Alternative (Hydro System) construction would directly affect vegetation communities covering 618 
acres in the Mojave Desert Ecological Region, half of which would be permanently disturbed. 

 
 

Table 5-80 
Temporary and Permanent Disturbance Acres by Vegetation Community – 

Existing Highway Alternative 
 

Vegetation Community Type 
Temporary 

(Acres) 
Permanent 

(Acres) 

Colorado Plateau Ecological System 

Colorado Plateau Active and Stabilized Dune 199.3 41.1 

Colorado Plateau Big Sagebrush Shrubland 276.3 185.3 

Colorado Plateau Blackbrush-Mormon-tea Shrubland 348.0 151.2 

Colorado Plateau Grassland 10.2 5.2 

Colorado Plateau Greasewood Flat 19.9 18.4 

Colorado Plateau Gypsum Badlands 73.3 52.5 

Colorado Plateau Juniper Savanna 7.6 2.1 

Colorado Plateau Lower Montane Riparian Woodland and Shrubland 10.4 6.9 

Colorado Plateau Mixed Bedrock Canyon and Tableland 172.1 19.8 

Colorado Plateau Mixed Desert Scrub 301.9 312.0 

Colorado Plateau Mixed Low Sagebrush Shrubland 1.2 1.3 

Colorado Plateau Pinyon-Juniper Woodland 418.2 145.9 

Colorado Plateau Shrub-Steppe 180.8 199.4 

Colorado Plateau Volcanic Rock and Cinder Land 6.6 4.7 

Colorado Plateau Wash 21.3 9.9 

Subtotal 2,047.1 1,155.6 
Mojave Desert Ecological System 

Mojave Desert Active and Stabilized Dune 37.6 22.3 

Mojave Desert Bedrock Cliff and Outcrop 1.0 4.9 

Mojave Desert Blackbrush-Mormon-tea Shrubland 5.4 34.4 

Mojave Desert Creosotebush-White Bursage Desert Scrub 45.1 110.0 

Mojave Desert Grassland 15.5 3.0 

Mojave Desert Lower Montane Riparian Woodland and Shrubland 1.2 0.0 

Mojave Desert Mixed Desert Scrub 67.1 111.3 
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Table 5-80 

Temporary and Permanent Disturbance Acres by Vegetation Community – 
Existing Highway Alternative 

 

Vegetation Community Type 
Temporary 

(Acres) 
Permanent 

(Acres) 

Mojave Desert Ecological System 

Mojave Desert Shrub-Steppe 85.5 9.9 

Mojave Desert Volcanic Rock and Cinder Land 45.7 11.8 

Mojave Desert Wash 0.2 5.5 

Subtotal 304.3 313.2 

Total Existing Highway Alternative 2,351.4 1,468.8 
 

5.3.8.2.3 Southeast Corner Alternative.  

The Southeast Corner Alternative (Intake System, Water Conveyance System, Hydro System and KCWCD 
System) construction would directly affect vegetation communities covering 4,094 acres. Temporary and 
permanent effects on vegetation communities in the Colorado Plateau Region are quantified in Table 5-81. The 
Mojave Desert Region temporary and permanent effects are the same as those described for the Proposed Action 
in Section 5.3.8.2.1. The Southeast Corner Alternative would directly affect 3,476 acres in the Colorado Plateau 
Ecological Region; however, only 37 percent would be permanently disturbed. The Southeast Corner Alternative 
(Hydro System) construction would directly affect vegetation communities covering 618 acres in the Mojave 
Desert Ecological Region, half of which would be permanent disturbance. 

 

 
Table 5-81 

Temporary and Permanent Disturbance Acres by Vegetation Community – 
Southeast Corner Alternative 

Page 1 of 2

Vegetation Community Type 
Temporary 

(Acres) 
Permanent 

(Acres) 

Colorado Plateau Ecological System 

Colorado Plateau Active and Stabilized Dune 197.0 38.8 

Colorado Plateau Big Sagebrush Shrubland 371.5 258.8 

Colorado Plateau Blackbrush-Mormon-tea Shrubland 348.3 147.1 

Colorado Plateau Grassland 85.8 39.4 

Colorado Plateau Greasewood Flat 4.7 4.8 

Colorado Plateau Gypsum Badlands 24.1 6.6 

Colorado Plateau Juniper Savanna 6.6 1.1 

Colorado Plateau Lower Montane Riparian Woodland and Shrubland 9.4 5.6 

Colorado Plateau Mixed Bedrock Canyon and Tableland 174.7 22.3 

Colorado Plateau Mixed Desert Scrub 267.8 380.1 
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Table 5-81 

Temporary and Permanent Disturbance Acres by Vegetation Community – 
Southeast Corner Alternative 

Page 2 of 2

Vegetation Community Type 
Temporary 

(Acres) 
Permanent 

(Acres) 

Colorado Plateau Ecological System 

Colorado Plateau Mixed Low Sagebrush Shrubland 2.0 1.7 

Colorado Plateau Pinyon-Juniper Woodland 415.4 139.8 

Colorado Plateau Shrub-Steppe 240.5 234.5 

Colorado Plateau Volcanic Rock and Cinder Land 6.6 4.7 

Colorado Plateau Wash 24.2 12.3 

Subtotal 2,178.6 1,297.6 

Mojave Desert Ecological System 

Mojave Desert Active and Stabilized Dune 37.6 22.3 

Mojave Desert Bedrock Cliff and Outcrop 1.0 4.9 

Mojave Desert Blackbrush-Mormon-tea Shrubland 5.4 34.4 

Mojave Desert Creosotebush-White Bursage Desert Scrub 45.1 110.0 

Mojave Desert Grassland 15.5 3.0 

Mojave Desert Lower Montane Riparian Woodland and Shrubland 1.2 0.0 

Mojave Desert Mixed Desert Scrub 67.1 111.3 

Mojave Desert Shrub-Steppe 85.5 9.9 

Mojave Desert Volcanic Rock and Cinder Land 45.7 11.8 

Mojave Desert Wash 0.2 5.5 

Subtotal 304.3 313.1 

Total Southeast Corner Alternative 2,482.9 1,610.7 
 

The direct effects on vegetation would consist of clearing and grubbing vegetation within the pipeline, penstock, 
pump stations, and hydro stations ROW, and clearing and grubbing vegetation from transmission line tower 
bases, substations, switch stations, and staging areas. Shrub and herbaceous vegetation would not be cleared and 
grubbed from the ROW under the transmission lines. Trees would be cleared from the power transmission line 
ROW where they would conflict with power transmission lines. Effects on vegetation cleared and grubbed from 
the ROW would be short-term, except for trees removed from power transmission line ROW and vegetation 
removed for LPP Project features. Construction staging areas would be restored and revegetated and would regain 
some of their habitat values within two or three growing seasons. Vegetation removed for LPP Project features 
such as pump stations, hydro stations, regulating tank, reservoirs, substations, and switchyards would be long-
term (i.e., permanent) adverse effects on vegetation communities. 

The Southeast Corner Alternative operation would have no direct or indirect effects on vegetation communities. 
Operations and maintenance vehicles would drive on access roads constructed within the permanent ROW, which 
would be within the area of the construction ROW. While there may be effects in the unlikely event that the 
pipeline would need to be excavated and repaired or a tree grows underneath a transmission line, no additional 
vegetation effects would occur except in these rare instances. 



 

Lake Powell Pipeline Project 5-324 4/30/16 
Exhibit E 

5.3.8.2.4 No Lake Powell Water Alternative.  

The No Lake Powell Water Alternative construction and operation would have direct, long-term effects on native 
vegetation communities in Warner Valley. These native vegetation communities would be removed for 
construction and operation of Warner Valley Reservoir, the brine evaporation ponds, and associated facilities. The 
affected native vegetation communities would be in the Mohave Desert region and would total approximately 
3,500 acres. 

5.3.8.2.5 No Action Alternative.  

The No Action Alternative would have no effects on vegetation communities in the LPP Project study area. 

 Protection, Mitigation and Enhancement Measures 

5.3.8.3.1 Proposed Action.  

The ROW cleared and grubbed during construction would be re-vegetated with an approved seed mix, through 
seedling replacement, and, prepared soils. Topsoil stripped and stockpiled during construction would be spread 
over the surface of disturbed areas and tilled to form furrows to collect seeds and moisture to encourage 
revegetation success. Hydroseeding would be used to apply seeds and mulch where prepared soils are suitable for 
this method of revegetation. Broadcast seeding would be used in areas not suitable for hydroseeding. Initial spray 
watering of the seeded soils would occur during the growing season to encourage seed germination and initial 
growth. Landscape berms placed as part of pump station and hydro station construction would be planted with 
native shrubs common to the surrounding area in addition to seeding with an approved seed mix, through seedling 
replacement, and prepared soils. The landscape berms would be initially watered by spraying during the growing 
season to encourage seed germination, initial plant growth, and survival of shrub transplants. Revegetation of 
soils disturbed during construction would be performed as soon after final grading as possible to establish desired 
vegetation species and avoid invasive plant and noxious weed establishment. A portion of ROW along pipeline 
and penstock alignments not proximate to existing roads would be a permanent access road to allow access to 
valve vaults for operation and maintenance activities. The access road surfaces would not be revegetated. Trees 
removed from power transmission line alignments during construction would be a long-term effect within the 
transmission line alignment ROWs. Trees re-growing within the transmission line alignment ROWs during 
operations would be removed to avoid conflicts with transmission lines during operations. 

5.3.8.3.2 Existing Highway Alternative.  

The protection, mitigation and enhancement measures that would be implemented for the Existing Highway 
Alternative are the same as described for the Proposed Action in Section 5.3.8.3.1. 

5.3.8.3.3 Southeast Corner Alternative.  

The protection, mitigation and enhancement measures that would be implemented for the Southeast Corner 
Alternative are the same as described for the Proposed Action in Section 5.3.8.3.1. 

5.3.8.3.4 No Lake Powell Water Alternative.  

No protection, mitigation or enhancement measures for vegetation communities implemented as part of the No 
Lake Powell Water Alternative. 

5.3.8.3.5 No Action Alternative.  

No protection, mitigation or enhancement measures for vegetation communities implemented as part of the No 
Action Alternative. 
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 Cumulative Effects 

5.3.8.4.1 Proposed Action.  

The Proposed Action would have direct cumulative effects on Mojave Desert Region vegetation communities 
when combined with the effects of the Southern Corridor Highway, which would cross the Proposed Action 
penstock alignment near Sand Hollow Reservoir. The vegetation clearing for the Southern Corridor Highway 
construction would permanently remove Mojave Desert Region vegetation communities extending for miles north 
and south of the Proposed Action penstock crossing, with the intensity of the cumulative effects decreasing with 
distance from the intersection of the two projects. The direct cumulative effects on Mojave Desert Region 
vegetation communities would be major. 

The Proposed Action would have direct cumulative effects on Mojave Desert Region vegetation communities 
when combined with the effects of the proposed Kern River-Hurricane Natural Gas Pipeline, which would 
parallel the Southern Corridor Highway. The vegetation clearing for the Kern River-Hurricane Natural Gas 
Pipeline construction would permanently remove Mojave Desert Region vegetation communities extending for 
miles north and south of the Proposed Action penstock crossing, with the intensity of the cumulative effects 
decreasing with distance from the intersection of the two projects. 

The direct cumulative effects of the Proposed Action, Southern Corridor Highway and Kern River-Hurricane 
Natural Gas Pipeline on Mojave Desert Region vegetation communities would be significant, with the Southern 
Corridor Highway effects permanent and the Proposed Action and Kern River-Hurricane Natural Gas Pipeline 
cumulative effects occurring only during construction. 

The Proposed Action could have cumulative effects on Colorado Plateau Region and Mojave Desert Region 
vegetation communities with the BLM amendment of the St. George Field Office Resource Management Plan. 
These potential cumulative effects would depend on the BLM decisions and management prescriptions involving 
motorized off-highway vehicle (OHV) travel and use within the federal public lands administered by the St. 
George Field Office. The potential cumulative effects on vegetation communities would be significant with the 
Proposed Action effects mitigated by revegetation over several years following construction. 

5.3.8.4.2 Existing Highway Alternative.  

The Existing Highway Alternative would have the same cumulative effects on vegetation communities as 
described for the Proposed Action in Section 5.3.8.4.1, plus the following additional cumulative effects. 

The Existing Highway Alternative would have minimal short-term indirect cumulative effects on Colorado 
Plateau Region vegetation communities when combined with the permanent effects of vegetation clearing for the 
Jackson Flat Reservoir located in close proximity to the Existing Highway Alternative alignment.  

The Existing Highway Alternative would have minimal short-term direct cumulative effects on Colorado Plateau 
Region vegetation communities when combined with the permanent effects of the proposed Fredonia Flood 
Retarding Structure. The Existing Highway Alternative would be constructed under a portion of the Flood 
Retarding Structure embankment near Lost Spring Wash. The vegetation communities disturbed by constructing 
the Existing Highway Alternative would be revegetated following construction completion. 

5.3.8.4.3 Southeast Corner Alternative.  

The Southeast Corner Alternative would have the same cumulative effects on vegetation communities as 
described for the Proposed Action in Section 5.3.8.4.1. 



 

Lake Powell Pipeline Project 5-326 4/30/16 
Exhibit E 

5.3.8.4.4 No Lake Powell Water Alternative.  

The No Lake Powell Water Alternative would have significant, long-term, cumulative effects on native vegetation 
communities in the St. George metropolitan area when combined with the effects of the Southern Corridor 
Highway on native vegetation communities. The affected native vegetation communities would be in the Mohave 
Desert region. 

5.3.8.4.5 No Action Alternative.  

The No Action Alternative would have no cumulative effects on native vegetation communities in the LPP Project 
study area. 

 Unavoidable Adverse Effects 

5.3.8.5.1 Proposed Action.  

The Proposed Action would have short-term unavoidable adverse effects on Colorado Plateau Region and Mojave 
Desert Region vegetation communities during construction. The Proposed Action features (pump stations, 
regulating tank, hydro stations, forebay reservoir, afterbay reservoir, substations and switchyards) would have 
long-term unavoidable adverse effects on both region’s vegetation communities because the footprint of these 
features (1,619 acres) would not be revegetated following construction. The portions of the ROW used for access 
roads along the Proposed Action alignment would have long-term unavoidable adverse effects on both region’s 
vegetation communities because the road surfaces would not be revegetated. Transmission line alignments with 
trees removed would be unavoidably, adversely affected. 

5.3.8.5.2 Existing Highway Alternative.  

The Existing Highway Alternative would have the same unavoidable adverse effects on vegetation communities 
as described for the Proposed Action in Section 5.3.8.5.1, except the long-term unavoidable adverse effects on 
Colorado Plateau Region and Mojave Desert Region vegetation communities from the footprint of project 
features would be 1,469 acres not revegetated following construction. 

5.3.8.5.3 Southeast Corner Alternative.  

The Southeast Corner Alternative would have the same unavoidable adverse effects on vegetation communities as 
described for the Proposed Action in Section 5.3.8.5.1., except the long-term unavoidable adverse effects on 
Colorado Plateau Region and Mojave Desert Region vegetation communities from the footprint of project 
features would be 1,611 acres not revegetated following construction. 

5.3.8.5.4 No Lake Powell Water Alternative.  

The No Lake Powell Water Alternative would have long-term unavoidable adverse effects on native vegetation 
communities in the Warner Valley area. Approximately 3,500 acres of Mohave Desert region native vegetation 
communities would be unavoidably, adversely affected by construction and operation of the Warner Valley 
Reservoir, brine evaporation ponds and associated facilities. 

5.3.8.5.5 No Action Alternative.  

The No Lake Powell Water Alternative would have no unavoidable adverse effects on native vegetation 
communities in the LPP Project study area. 
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