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SPECIALIST REPORT 
Paleontological Resources 

1.1. INTRODUCTION 

Garkane Energy Cooperative, Inc. (Garkane) proposes to construct a 138 kV circuit transmission 
line supported by wood pole H-frame structures between the communities of Tropic and Hatch in 
Garfield County, Utah. The proposed new transmission line would replace portions of an existing 
69 kV transmission line between the Tropic and Hatch Substations that currently provides service 
west of Tropic. 

1.1.1. Purpose of Specialist Report 
The purpose of this Specialist Report is to characterize existing paleontological resources within 
the Project Area and to analyze and disclose potential environmental effects on land use that 
would occur under the Proposed Action and Alternatives as described below. These data and 
impact analyses will be used to develop an Environmental Impact Statement (EIS) for the 
Garkane 138 kV Transmission Line proposal. 

1.1.2. Proposed Action and Alternatives 
1.1.2.1. Alternative A: Proposed Action 
 Alternative A would be constructed within a right-of-way crossing public lands administered by 
the U.S. Forest Service (USFS) Dixie National Forest (DNF), Bureau of Land Management 
(BLM) Kanab Field Office (KFO), and the Grand Staircase-Escalante National Monument 
(GSENM); Utah State lands administered under the State Institutional Trust Lands 
Administration (SITLA); and private lands.  

The Alternative A 100-foot-wide right-of-way would extend 30.41 miles. The route would begin 
at the proposed East Valley Substation located east of Tropic and extend northeast to adjoin the 
Rocky Mountain Power/PacifiCorp 230 kV transmission line right-of-way. The route would then 
parallel the west side of the Rocky Mountain Power/PacifiCorp transmission line route to the 
northwest across GSENM land and through Cedar Fork Canyon through a planning window for a 
utility right-of-way identified in the 1986 Land and Resource Management Plan (LRMP). The 
route would diverge from the 230 kV line access route and extend west across John’s Valley and 
skirt just to the north of the Bryce Canyon Airport. The route would continue west for 
approximately 4 miles and turn south, crossing State Route (SR) 12, and extend southwest across 
the Johnson Bench area, passing to the south of Wilson Peak. The route would continue west 
down Hillsdale Canyon through a planning window for a utility right-of-way identified in the 
1986 LRMP and turn north for approximately 0.5 mile. The route would continue to the west, 
crossing private property (Sunset Cliffs), and extend west to cross U.S. 89 where it would turn to 
the southwest for approximately 2 miles to the Hatch Substation. The proposed route would cross 
17.35 miles of DNF, 3.31 miles of KFO, 3.68 miles of GSENM, 4.23 miles of SITLA, and 1.84 
miles of private lands. 

In addition to construction of the proposed transmission line, the proposed project includes the 
development of a new substation (East Valley) east of Tropic and the expansion of the Hatch 
Substation. Garkane’s existing 69 kV transmission line between the Bryce Canyon Substation and 
Hatch Mountain Switch Station would be unnecessary once the proposed 138 kV transmission 
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line is operational and would be removed (approximately 16.23 miles) and the right-of-way 
rehabilitated.  

The Proposed Action would involve the development of overland access routes in portions of the 
right-of-way where a suitable route is not available and where development of an access route is 
permitted by the authorizing agency. Access to the Rocky Mountain Power/PacifiCorp 230 kV 
transmission line in the Cedar Fork Canyon area would need to be improved. In limited access 
areas, the alignment would be accessed via helicopter and/or foot, and there would be no 
centerline access.  

Implementation of the Proposed Action would also require the amendment of the GSENM 
Management Plan (2000) by changing the designation of a 100-foot-wide 3.68-mile stretch (44.58 
acres) of the Primitive Zone to Passage Zone, and within this area, changing the existing Visual 
Resource Management (VRM) Class designation from Class II to Class III. 

1.1.2.2. Alternative B: Parallel Existing 69 kV Route 
The Alternative B 100-foot-wide right-of-way would be constructed within a right-of-way 
crossing public lands administered by the DNF and KFO, National Park Service (NPS) Bryce 
Canyon National Park (BRCA), and SITLA and private lands. This route would have no surface 
impacts on the GSENM. 

Alternative B would extend 29.11 miles. This alternative route would begin at the proposed East 
Valley Substation located east of Tropic and extend west through the Tropic Substation (the 
Tropic Substation would be decommissioned) and then cross SR 12 and continue across BRCA 
(deviating slightly from the existing right-of-way for approximately 1.5 miles) to a point near the 
current Bryce Canyon Substation near Bryce Canyon City. For this Alternative, the Bryce 
Canyon Substation would be decommissioned and a new replacement substation would be built at 
a new location approximately 1 mile to the west to allow for needed expansion. The route would 
extend approximately 0.5 mile to the north around Bryce Canyon City, west across SR 63 and 
then parallel Garkane’s existing 69 kV line right-of-way predominately across private and SITLA 
lands. The alternative route would parallel the existing right-of-way just to the south across the 
plateau in a northwest direction to Red Canyon, where it would generally follow the existing 
right-of-way through Red Canyon into Long Valley where it would cross U.S. 89 and continue to 
the Hatch Mountain Substation. From there the route would follow the existing line south to the 
Hatch Substation. This route would cross 5.58 miles of DNF, 8.29 miles of KFO, 2.81 miles of 
BRCA, 3.63 miles of SITLA, and 8.80 miles of private lands. 

The proposed project includes the development of a new substation (East Valley) east of Tropic 
and the expansion of the Hatch Substation. The Tropic Substation would be removed. One new 
substation would be required in Bryce Valley. The existing Bryce Canyon Substation would be 
decommissioned, and a new replacement substation to the west of Ruby’s Inn would be built. It 
would be located in one of two new locations (Option 1 on USFS land or Option 2 on private 
land). Once the proposed 138 kV transmission line is operational, the entire existing 69 kV line 
from approximately 1 mile east of the existing Tropic Substation to the Hatch Mountain 
Substation would be removed (approximately 21.57 miles) and the right-of-way rehabilitated.  

In addition, under Alternative B approximately 9 miles of distribution lines would need to be 
constructed primarily on private and SITLA lands in 50-foot rights-of-way in conjunction with 
the new substations. 
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A 22.75-mile long two-track access route along the centerline of the proposed right-of-way would 
provide construction access. Centerline access would not be developed within limited access 
areas, including BRCA and portions of Red Canyon. 

Under this alternative the GSENM Management Plan would not be amended. 

1.1.2.3. Alternative C: Cedar Fork Southern Route 
Like Alternative A, Alternative C would be constructed within a right-of-way crossing public 
lands administered by the DNF, KFO, GSENM, SITLA, and private lands.  

The Alternative C 100-foot-wide right-of-way would extend 29.78 miles. This alternative route 
would begin at the proposed East Valley Substation located east of Tropic and extend northeast to 
adjoin the Rocky Mountain Power/PacifiCorp 230 kV transmission line right-of-way. The route 
would then parallel the west side of the Rocky Mountain Power/PacifiCorp transmission line 
access to the northwest across GSENM land and through Cedar Fork Canyon through a planning 
window for a utility right-of-way identified in the 1986 LRMP. The route would diverge from the 
230 kV line access and extend west across John’s Valley and follow the south side of SR 22 for 
just under 2 miles and then follow the western boundary of BRCA for approximately 1 mile. The 
route would then extend west to the north of Bryce Canyon City and across SR 63. The route 
would continue west across the southern portion of Johnson Bench and to the upper reaches of 
Right Fork Blue Fly Creek. The route would drop off the plateau at this point and traverse an 
unnamed canyon to Hillsdale Canyon and would extend south of private property and continue 
west, crossing U.S. 89, where it would turn to the southwest for approximately 2 miles to the 
Hatch Substation. This route would cross 13.58 miles of DNF, 3.43 miles of KFO, 3.68 miles of 
GSENM, 2.06 miles of SITLA, and 7.03 miles of private lands. 

In addition to construction of the proposed transmission line, the proposed project includes the 
development of a new substation (East Valley) east of Tropic and the expansion of the Hatch 
Substation. Garkane’s existing 69 kV transmission line between the Bryce Canyon Substation and 
Hatch Mountain Switch Station would be unnecessary once the proposed 138 kV transmission 
line is operational and would be removed (approximately 16.23 miles) and the right-of-way 
rehabilitated.  

The Proposed Action would involve the development of overland access routes in portions of the 
right-of-way where a suitable route is not available and where development of an access route is 
permitted by the authorizing agency. Access to the Rocky Mountain Power/PacifiCorp 230 kV 
transmission line in the Cedar Fork Canyon area would need to be improved. In limited access 
areas, the alignment would be accessed via helicopter and/or foot, and there would be no 
centerline access.  

Alternative C would also require the amendment of the GSENM Management Plan (2000) by 
changing the designation of a 300-foot-wide 3.68-mile stretch (133.81 acres) of the Primitive 
Zone to Passage Zone to accommodate both the proposed right-of-way and the existing 230 kV 
Rocky Mountain Power/PacifiCorp transmission line, as well as provide for future utility needs; 
and within this area, changing the existing VRM Management Class designation from Class II to 
Class III. 

1.1.2.4. Interconnect Options 
 The purpose of the interconnect route options is to provide flexibility to decision makers to 
combine segments of the action alternatives to select the most appropriate route among the 
various alternatives to minimize impacts to resource values.  

The North-South Interconnect option would extend 1.84 miles across DNF land west of Johnson 
Bench and could connect segments of Alternatives A and C together. 
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The East-West Interconnect option would extend 3.70 miles across DNF land south of Johnson 
Bench and could connect segments of Alternatives A and C together. 

1.1.2.5. Alternative D: No Action 
 Though it does not meet the purpose and need statement, the No Action alternative is required 
under Council of Environmental Quality regulations for implementing the National 
Environmental Policy Act (NEPA) [40 CFR 1502.14(d)]. For this analysis, the No Action 
alternative is considered to be the continued operation of the existing 69 kV transmission line and 
future circumstances that would occur without federal approval of Garkane Energy’s proposal to 
construct and operate a 138 kV transmission line from Tropic to Hatch. Specifically, it means that 
“no action” would be achieved by any one of the federal agencies declining to grant Garkane 
permission to build in the agency’s respective jurisdiction. Thus, in the case of DNF, “no action” 
means denying the transmission line easement; for BLM, “no action” means denying approval of 
the proposed plan amendment and granting of a right-of-way permit for BLM lands; and, for 
BRCA, “no action” means denying a right-of-way permit. Each agency makes its decision 
independent of the others, so it is possible that one or more agencies could grant permission for 
the proposal while another could deny permission. Thus, if any agency denied permission for the 
proposed transmission line, it would not be built. 

The existing 69 kV transmission line has already passed its life expectancy. To maintain system 
stability and reliability, Garkane would need to overhaul the line within its existing right-of-way 
and permit conditions. Overhaul of the existing 69 kV transmission line would involve 
replacement of conductor and poles. Each pole would be inspected; Garkane estimates as much as 
90 percent of the poles would need to be replaced. Overhaul would involve disturbance to the 
centerline access outside limited access areas using vehicles and equipment. Overhaul would 
require the use of temporary disturbance areas identified in conjunction with Alternative B, as the 
sites would be needed for pulling and splicing of wire and overall project staging. Total cost 
would range from 1.4 to 2.1 million dollars. 

These activities would increase the amount of trucks, heavy equipment, and crews within the 
right-of-way far above average annual activity levels. 

1.1.3. Impact Inducing Activities on Paleontological Resources 
Paleontological resources that may be present either on the surface or subsurface (buried) within 
the proposed right-of-way, temporary work spaces, and substation areas have the potential to be 
affected by construction. Construction of the project would require surface disturbing activities 
that could result in the destruction of non-renewable paleontological resources and the loss of 
information associated with them. Construction activities and project elements which may impact 
paleontological resources are as follows: 

1. Transmission line construction within the 100-foot right-of-way; including ground-
disturbing activities at pole locations and corridor access roads, and holes dug for 
wooden H-frame structures. 

2.  Additionally, multiple staging areas (2.8 acres each) and pulling and splicing sites 
(1.1 acres each) would be located both inside and outside the right-of-way. Typical 
equipment would include backhoes, truck-mounted augers, boom trucks, reel trucks, 
line trucks, pickup trucks, and ATVs. 

3. One new and one expanded substation would be constructed on 2 acres each. These 
areas would be graded, graveled, and facilities constructed. Typical equipment in 
addition to the above would include bulldozers, cranes, concrete trucks, and dump 
trucks. 
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The old 69 kV line would be removed west of BRCA. No new road or staging area construction 
would be allowed within the park if the alternative through the park is selected as the preferred 
project. All access into and out of the transmission line right-of-way within BRCA would be on 
foot or by helicopter. 

1.1.4. Paleontological Resource Issue Statement 
Transmission line construction and ground disturbance activities could impact paleontological 
resources. 

Construction of the project would require surface disturbances that could result in the destruction 
of non-renewable paleontological resources and the loss of associated scientific information. 

1.2. DESCRIPTION OF AFFECTED ENVIRONMENT 

1.2.1. Project  Area 
The Project Area is in Garfield County, between the communities of Tropic and Hatch in 
southern Utah. The Project Area for most resource areas includes the following: 

• Proposed Action and alternative transmission line right-of-way. 

• Temporary work areas. 

• Proposed substation sites. 

• Proposed access roads and routes, and access improvements. 

• Existing 69 kV transmission line right-of-way. 

1.2.2. Data Sources 
Occurrences of paleontological resources are closely tied to the geologic units (i.e., formations, 
members, or beds) that contain them. The probability of finding paleontological resources can be 
broadly predicted from the geologic units present at or near the surface. Therefore, geologic 
mapping can be used to assess the potential for the occurrence of paleontological resources. For 
this analysis, published geologic mapping by Eppinger et al. (1990) was consulted to identify 
units occurring within the Project Area and numerous scientific publications were consulted to 
provide baseline geologic and paleontologic data. The Utah Geological Survey performed a 
comprehensive database search of previously recorded paleontological localities to determine 
whether there are any known fossil localities within or near the Project Area. In addition, BLM 
paleontologist Dr. Alan Titus performed a field survey of the GSENM portion of the proposed 
alternative alignments. 

1.2.3. Resource Management Direction 
1.2.3.1. U.S. Forest Service 
A review of the DNF LRMP did not reveal specific laws or regulations pertaining specifically to 
paleontological resources.  

1.2.3.2. Bureau of Land Management 

Grand Staircase-Escalante National Monument 
Under the GSENM Approved Management Plan, the overall objective with respect to the 
Monument’s paleontological resources is as follows: 
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• Protect the abundant paleontological resources in the Monument from destruction or 
degradation; 

• Manage uses to prevent damage to paleontological resources in the Monument, 

• Increase public education and appreciation of paleontological resources through 
interpretation, and 

• Facilitate appropriate paleontological resources within the Monument. 

To achieve these objectives, the following three measures are in place for the management of 
paleontological resources within GSENM. 

PAL-1. The BLM will continue to inventory the Monument for paleontological resources 
and evaluate their potential for protection, conservation, research, or interpretation. High 
use areas within the Monument will have high priority for inventory efforts. Beyond 
high-use areas, inventory and research efforts will be expanded to fill in the information 
gaps on formations and other information needs. Such research will be coordinated as 
part of the adaptive management framework discussed in Chapter 3 [of the GSENM 
Approved Management Plan]. 

PAL-2. A monitoring program will be used to assess management needs of sensitive sites 
and areas. All proposed projects will be required to include a paleontological site 
inventory, and appropriate strategies will be used to avoid sensitive sites, restrict access 
to the sensitive resource (i.e., construct barriers), or as a last resort, excavate and curate 
the resource.  

PAL-3. Public education and interpretation will be emphasized to improve visitor 
understanding of paleontological resources and to prevent damage. Collaborative 
partnerships with volunteers, universities, and other research institutions will be pursued 
to document, preserve, monitor or interpret sites consistent with the overall objective of 
protecting paleontological resources.  

Kanab Field Office 
The BLM KFO’s Resource Management Plan addresses goals and objectives for paleontological 
resources as follows: 

• Protect scientifically significant paleontological resources. 

• Protect paleontological resources with exceptional historic, cultural, or interpretive 
significance. 

• Provide opportunities for scientific, educational, and recreational uses of paleontological 

• resources. 

• Cooperate with other federal, state, and local agencies in paleontological resources 
management activities. 

Management actions set forth for the protection of paleontological resources include the 
following: 

Protection of Paleontological Resources  
• Monitor the highest priority scientifically significant paleontological sites for trend and 

condition. 

• Require on-the-ground paleontological inventories (field surveys) prior to permitting 
surface disturbing activities in paleontological Class I areas.  
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• Require paleontological assessments (formal analysis of existing data) prior to permitting 
surface disturbing activities in paleontological Class II areas. 

• Allow surface collection (as defined in BLM Manual 8270) of common invertebrate and 
botanical paleontological resources for personal (non-commercial) use without permits 
unless such resources are of critical scientific or recreational value and need to be 
protected, or where collection is incompatible with other resource protection. 

• Consult/coordinate with other local, state, and federal land agency paleontological 
resource specialists (if available) before undertaking significant ground disturbing 
activities in Class I areas to ensure protection of adjacent resources. 

Proactive Paleontological Inventories 
• Conduct non-Section 106 proactive inventories intermittently as resources allow. 

• Prioritize paleontological resource inventories according to determined resources 
potential (high, medium, and low).  

Management of Scientific, Traditional, Educational, Public, and Research Paleontological 
Resource Values 

• Management of Scientific, Traditional, Educational, Public, and Research Paleontological 
Resource Values 

• Provide opportunities for local interpretation of paleontological resources. 
• When appropriate, target fossil sites with high scientific value for excavation and 

curation either by the BLM or by an outside academic or curatorial/research facility to 
protect them from theft, erosion, and/or vandalism. If excavation is not carried out within 
one field season, periodic monitoring should be conducted to document the integrity of 
the site until complete collection is accomplished. 

• Monitor high-significance (scientific or interpretive) sites with fossil resources that are 
not feasible or desirable to excavate or collect when possible to document their condition. 
Frequency of monitoring action for identified sites would be determined by the physical 
nature of the resource and potential threats. 

• Develop onsite or community-based interpretation for significant sites/specimens to 
foster an appreciation for the unique nature of the resource and to create opportunities for 
public access to such resources. 

1.2.3.3. National Park Service 
A review of the General Management Plan for BRCA did not reveal any laws or regulation 
pertaining specifically to paleontological resources. However, the Park follows paleontological 
guidelines set forth in Section 4.8.2.1 of the NPS Management Policies 2006. Paleontological 
resources policies set forth by the NPS includes the study and management of fossils via 
protection, preservation, interpretation, and scientific research.  Specifically, the policies state that 
Superintendents will “establish programs to inventory paleontological resources and 
systematically monitor for newly exposed fossils.” In addition, the policies state that “all NPS 
construction projects in areas with potential paleontological resources must be preceded by a 
preconstruction surface assessment prior to disturbance. For any occurrences notes, or when the 
site may yield paleontological resources, the site will be avoided or the resources will, if 
necessary, be collected and properly cared for before construction begins. Areas with potential 
paleontological resources must also be monitored during construction projects.” 
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1.2.4. Geologic Setting 
The Project Area is located in the “High Plateaus” region of the Colorado Plateau within southern 
Utah (Winkler et al. 1990). The eastern portion of the Project Area begins near GSENM within 
the Kaiparowits Basin and travels westward onto the Paunsaugunt Plateau through BRCA and 
into DNF. The remainder of the Project Area traverses DNF and terminates on BLM land, 
intermittently crossing state and private parcels. The eastern escarpment of the Paunsaugunt 
Plateau is the Pink Cliffs (of the Claron Formation) that constitute BRCA. Together the Kolob, 
Markugunt, Paunsaugunt, and Table Cliff Plateaus make up the Grand Staircase (Davis 1999). To 
the east of the Paunsaugunt Plateau is the Kaiparowits Basin, a large fan-shaped structural basin 
located at the eastern end of a 250-km long belt of strata that was deposited by the western 
margin of the Cretaceous Western Interior Seaway (Titus et al. 2005).  

According to published geologic mapping and paleontological locality data (Winkler et al. 1990, 
UGS 2008, Titus 2008), the Project Area traverses the following geologic units listed in 
approximate ascending stratigraphic order: the (1) Cretaceous-age Dakota Formation, (2) 
Cretaceous-age Tropic Formation, (3) Upper Cretaceous-age Straight Cliffs Formation including 
the Tibbet Canyon, John Henry, Smoky Hollow, and Drip Tank Members, (4) the Upper 
Cretaceous-age Wahweap Formation, the (5) Upper Cretaceous-age Kaiparowits Formation, (6) 
the Claron Formation of Paleocene and Eocene age, (7) the Sevier River Formation of Pliocene to 
possibly Miocene age, (8) Quaternary to Tertiary age Basalt, and (9) Quaternary Surficial 
Deposits. These units, and their paleontological resource potential, are discussed in more detail 
below and depicted in Figure 1.2-1.  

1.2.5. Tropic and Dakota Formations (Kdt) 
The oldest geologic unit traversed by the Project alignment is the Dakota Formation of early late 
Cretaceous age (late Cenomanian). It is also the lowermost (oldest) Cretaceous unit that is located 
within south-central Utah (May and Traverse 1971). The Dakota Formation, also known locally 
as the Dakota Sandstone and Dakota Group, is composed of interbedded mudstone, claystone, 
coal, sandstone, and chert pebble conglomerate. This unit has been subdivided into three informal 
members in southern Utah: lower, middle, and upper (Titus et al. 2005). The depositional 
environment of the Dakota Formation has been interpreted as a mix of alluvial plain, coastal, and 
open marine sediments that were deposited on the western fringe of a broad shallow sea 
extending from the Gulf of Mexico to the Arctic Ocean (May and Traverse 1971). Relative to 
other (younger) sedimentary units in the Kaiparowits Basin, the Dakota Formation is relatively 
thin (less than 60 meters). Its thickness increases to more than 300 meters east of Cedar City 
(Titus et al. 2005; May and Traverse 1971).  

The lower member of the Dakota Formation is composed of up to 15 meters of white, gray and 
black chert pebble clast-supported conglomerate with minor amounts of lenticular mudstone, 
sandstone, and siltstone. Petrified wood reworked from older geologic units is common in the 
lower member, as well as recently discovered fossil turtle shell fragments (Titus et al. 2005). The 
middle member of the Dakota Formation is composed of sandstone, mudstone, claystone, and 
carbonaceous beds. This member yields locally abundant vertebrate fossils including fish scales 
and teeth, crocodile teeth and scutes, and turtle shell fragments, as well as fossil invertebrates and 
plants. The upper member of the Dakota Formation is lithologically similar to the middle 
member, and is locally characterized by massive oyster shells and other bivalves within its 
uppermost bed.  

The Tropic Shale [Formation] conformably overlies the Dakota Formation, and is mapped by 
Winkler and others (1990) as “undivided” together with the Dakota Formation. It is composed of 
mudstone, claystone, and sandstone with an overall thickness ranging from 183 to 274 meters 
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(Titus et al. 2005). The Tropic Formation has yielded a diverse variety of locally abundant and 
well preserved fossils including vertebrates such as sharks, bony fish, and marine turtles as well 
as plesiosaurs and a nearly complete dinosaur (Titus et al. 2005). Studies of fossil pollen by May 
and Traverse (1971) have identified 40 genera and 125 species of palynomorphs.  

Cretaceous Units, Undivided (Ku) 
The following geologic units are mapped as “undivided” Cretaceous units by Winkler (1990). For 
the purpose of this analysis, each of the following rock units are discussed individually because 
they are all present within the Project Area (Titus 2008) and are paleontologically important.  

1.2.5.1. Straight Cliffs Formation 
The Late Cretaceous Straight Cliffs Formation is characterized by white to light-gray, thick-
bedded, massive, fine- to coarse-grained cross-bedded sandstone containing lenses of 
conglomerate and buff to tan and light-brown very fine to fine-grained sandstone interbedded 
with mudstone, carbonaceous shale, and thin layers of coal (Foos 1999). This formation is 
divided into the following four members, in ascending stratigraphic order: (1) the Tibbet Canyon 
Member, (2) the Smoky Hollow Member, (3) the John Henry Member, and (4) the Drip Tank 
Member (Hettinger 1995). The Tibbet Canyon Member is the lowermost and oldest unit, and is 
characterized as a yellowish-gray moderate-brown cross-bedded and thin to thick bedded cliff-
forming sandstone with a thickness of approximately 70 to 185 feet (Doelling et al. 2000). The 
Smoky Hollow Member is characterized by interbeds of sandstone, bentonitic mudstone, and thin 
coal stringers with an overall thickness ranging from 25 to 230 feet. The overlying John Henry 
Member is composed of 590 to 1,100 feet of slope and ledge-forming sandstone, mudstone, 
carbonaceous mudstone and coal. Finally, the uppermost and prominent cliff forming member of 
the Straight Cliffs Formation is the Drip Tank Member. It is characterized by yellow-brown to 
yellow-gray, fine to medium-grained, poorly sorted and cross-bedded, lenticular, medium to thick 
bedded sandstone with a thickness ranging from 140 to 550 feet (Titus et al. 2005). 

Although the Straight Cliffs Formation is richly fossiliferous, macrovertebrate fossils are 
relatively scarce (Titus et al. 2005). It is subdivided into four members, all of which commonly 
produce fossil plants, invertebrates, and microvertebrates. The oldest member, the Tibbet Canyon 
Member, is highly fossiliferous locally, containing ammonites, bivalves, pelecypods, shark teeth, 
and trace fossils, (Doelling et al. 2000). The Smoky Hollow Member, the second oldest member, 
possesses a middle non-carbonaceous layer that exhibits an abundance of microvertebrates. 
Petrified wood and small bone fragments have also been noted in this member, but no major 
macrovertebrate discoveries have been reported (Titus et al. 2005). The third youngest member of 
the Straight Cliffs Formation, the John Henry Member, has an abundance of both terrestrial and 
marine fossils. Shark, ray, turtle and oyster remains are the most common fossils in this member, 
and ammonites found in the member have been used to constrain its time (Titus et al. 2005). 
Recent research utilizing new screen washing techniques in the John Henry Member has yielded a 
single locality from which a wide variety of vertebrate fossils have been collected, including the 
remains of frogs and lizards (Eaton 2005). The first mammals of definite Santonian age to be 
described from North America came from this member and include marsupials, symmetrodonts, 
tribotheres, and multituberculates (Eaton 2006). The youngest member of the Straight Cliffs 
Formation, the Drip Tank Member, is the least fossiliferous, containing only the occasional fish 
scale, petrified wood fragment, or small bone fragment (Titus et al. 2005).  
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Figure 1.2-1 Geologic Formations in Project Area 
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1.2.5.2. Wahweap Formation 
The Late Cretaceous Wahweap Formation is characterized by light-gray to white, fine to coarse-
grained cross-bedded sandstone and conglomeratic sandstone overlying buff to light-brown hard, 
fine-grained, lenticular sandstone interbedded with gray to tan mudstone, thin beds of light-gray 
or white, siltstone and very fine-grained sandstone (Foos 1999). In the Kaiparowits Basin, the 
Wahweap Formation has a thickness that ranges from 360 to 460 meters (Titus et al. 2005).  

The Wahweap Formation has produced a diverse and significant fossil assemblage from a large 
number of localities. Plant fossils are common in the Wahweap and many petrified logs have 
been recorded. Invertebrate fossils include freshwater mollusks and crabs (Kirkland 2005). 
Diagnostic dinosaur material is relatively rare, although some significant discoveries have been 
made very recently. Two dinosaur specimens recently found within the Wahweap are 
centrosaurines (horned ceratopsians), including one which is a new species that has helped to 
increase our understanding of early horned dinosaur evolution, and another specimen that is the 
oldest known centrosaurine dinosaur from south of Montana (Kirkland and DeBlieux 2007). 
Fossil mammals are fairly well known from this formation, and include marsupials and 
marsupial-like mammals (Cifelli 1990b), as well as eutherians such as leptictids, lipotyphlans and 
zhelestids (Cifelli 1990d). 

1.2.5.3. Kaiparowits Formation 
The Late Cretaceous Kaiparowits Formation is characterized by a drab-gray, olive-gray, or green 
gray very fine to fine-grained poorly sorted subarkosic sandstone with poorly defined to lenticular 
bedding (Doelling et al. 2000). The sediments comprising the Kaiparowits Formation indicate a 
variety of depositional environments in freshwater or brackish water lakes and subsiding low-
relief inland alluvial plains (Doelling, et al. 2000; Titus et al. 2005). This formation has a reported 
thickness of 855 meters and typically weathers into smooth-looking badlands (Titus et al. 2005).  

The Kaiparowits Formation contains abundant fossils and has yielded many scientifically 
significant and exceptionally well preserved specimens. The faunal remains are almost entirely 
terrestrial within surface collections; however, when sediments are sieved and washed small 
specimens of fishes, sharks, rays, and amphibians are present in relative abundance (Hutchinson 
et al. 1997). Additional non-vertebrate fossils recovered include plant material, freshwater 
mollusks, and trace fossils such as insect nests (Hutchison et al. 1997; Titus et al. 2005). The 
most abundant vertebrates include turtles and crocodilians from a number of different families 
and genera. The most scientifically notable of the fossil discoveries from the Kaiparowits are 
those of dinosaur and early mammal remains. The dinosaurs are diverse, and include Avisaurus, 
an enantornithine bird that is the most complete known from Late Cretaceous terrestrial deposits 
in North American (Hutchison 1993); numerous specimens of large hadrosaurs (duck-billed 
dinosaurs) including  Parasaurolophus (Weishample and Jensen 1979); and two species of 
Gryposaurus (Titus et al. 2005); three new genera of ceratopsians (horned dinosaur); a small 
ornithomimid (ostrich-like dinosaur), Ornithomimus velox (DeCourten and Russell 1985); several 
fragmentary pachycephalosaur specimens (thick-headed dinosaurs); tyrannosaurs, and several 
ankylosaurs (armored dinosaurs). Dozens of well preserved skin impressions of  hadrosaurs 
(duck-billed dinosaurs) have also been discovered in the Kaiparowits Formation in close 
association with  articulated or partly articulated skeletons. This discovery of skin and bone 
together is a fascinating paleontological rarity (Titus et al. 2005). Mammals found within the 
Kaiparowits include marsupials (Cifelli 1990a), leptictids, lipotyphlans and zhelestids (Cifelli 
1990d). These mammals have contributed to our understanding of early mammalian evolution as 
a whole.  
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1.2.6. Claron Formation (Tc) 
The Claron Formation of Paleocene and Eocene age (Bown et al. 1997) is divided into the White 
Limestone Member and the Pink Limestone Member. The Pink Limestone Member is the 
lowermost unit and is characterized by pale-pink, red, pale-orange, and tan, very fine-grained thin 
to thick bedded limestone, argillaceous limestone, and dolomitic limestone with sparse interbeds 
of gray or tan calcareous mudstone and a basal conglomerate (Foos 1999). The White Limestone 
Member is the uppermost unit and is characterized by white, light gray or tan, fine-grained to 
microcrystalline, thick-bedded to massive limestone with local thin bedded purplish gray 
mudstone interbeds. The Claron Formation was deposited at the southern end of a large lake 
(Titus et al. 2005), and may reach a maximum thickness of 1,400 feet (Doelling et al. 2000).  

Very few fossils have been recovered from the Claron Formation, and these are limited to a few 
invertebrates and palynomorphs (Eaton et al. 1999). However, of the few fossils found there are 
some important discoveries. Several hymenopteran (bees, ants, wasps) trace fossils were recently 
discovered in paleosols within the formation, including the second ant nest ever to be described, 
and representing a new species Eatonichus claronensis (Bown et al. 1997).  

1.2.7. Sevier River Formation (Ts) 
The Sevier River Formation is Pliocene to possibly Miocene in age, and is characterized by 
poorly consolidated coarse to fine-grained clastic fluvial deposits locally containing airfall tuffs 
and lacustrine rocks (Winkler 1990). This formation is believed to have at least in part been 
formed by alluvium washed in by the Sevier River and deposited as valley fill (Ives 1947). A 
comprehensive literature search did not reveal any paleontological discoveries within this 
formation. Although not much is locally known about the paleontology of this rock unit, its age 
and composition suggest that it does have the potential to contain significant Neogene age fossils 
(Titus 2008).  

1.2.8. Quaternary to Tertiary Basalt (QTb) 
Widespread volcanic units composed variously of akali-basalt flows, cones, and domes are 
common throughout southwestern Utah. Locally, most of these volcanic units are less than 2 
million years old but include basalt flows as old as Miocene age in the Modena area (Winkler 
1990). Most volcanic rocks have low paleontological sensitivity because fossils are only very 
rarely preserved within these units which are deposited at extremely high temperatures. 

1.2.9. Quaternary Surficial Deposits, undivided (Q) 
Quaternary age unconsolidated surficial deposits consisting variously of alluvium (younger and 
older), colluvium, landslide deposits, dune deposits, and lacustrine sediments are mapped as 
“undivided” within the Project Area. Alluvium generally consists of gravel, sand, silt, clay, and 
other detrital sediments deposited by rivers, streams, intermittent washes, and on adjacent 
floodplains.  

Although Holocene-aged sediments often contain the remains of modern organisms, they are too 
young to contain significant in-situ paleontological resources. Landslide deposits are generally 
less likely to contain well-preserved fossils than intact deposits, and are thus considered to have 
low paleontological sensitivity. There is moderate potential for Pleistocene vertebrates in older 
colluvium and soil horizons, particularly where such deposits are thick and laterally extensive. 
The remains of a large proboscidian (cf. Mammuthus colombi) were collected on the Skutumpah 
Bench south of the project area in 2002-2003. It is possible that similar sites could be found in the 
project area. 
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1.2.10. Resource Assessment Guidelines 
1.2.10.1. Bureau of Land Management 
The BLM manages fossils for their scientific, educational, and (where appropriate) recreational 
values. Scientifically significant fossils, such as vertebrates and noteworthy occurrences of 
invertebrates and plants, may be collected by qualified individuals who have obtained 
Paleontological Resources Use permits from the BLM. All fossils collected under these permits 
must be stored and preserved in approved repositories where they can be studied or displayed. 
Potential adverse impacts on significant fossils are assessed and mitigated to prevent damage or 
lessen negative effects on the resources. The BLM inventories and monitors paleontological 
resources on a case-by-case basis under the guidance of Handbook H-8270-1 (2008). When 
notice of a proposed land use is received, the pertinent Field Office determines whether 
significant resources may be impacted and whether a field survey and subsequent work are 
necessary.  

Four objectives have been identified by the BLM for the management of paleontological 
resources on the lands it administers. These include (1) locating, evaluating, managing, and 
protecting paleontological resources; (2) facilitating appropriate scientific, educational, and 
recreational uses of paleontological resources; (3) ensuring that proposed land uses do not 
inadvertently damage or destroy important paleontological resources; and (4) fostering public 
awareness of the Nation’s rich paleontological heritage. The BLM considers vertebrate fossils to 
be scientifically significant, while invertebrate and plant fossils may be deemed scientifically 
significant on a case-by-case basis. Fossilized wood is considered a mineral resource, and may be 
collected or purchased under the Material Sales Act of 1947 (as amended), but cannot be obtained 
under the General Mining Law of 1872.  

According to BLM Manual H-8270-1 (2008):   

. . . while there are no laws specifically aimed at the management of paleontological resources, a 
number of laws address paleontology at least partially. For example, the Archaeological Resource 
Protection Act of 1979 (16 USC 470ee) prohibits the unauthorized removal of fossils that are in 
an archaeological context. The Federal Cave Resources Act of 1988 (16 USC 4306) prohibits the 
removal of paleontological resources when from a designated significant cave. The BLM utilizes 
other more general laws and authorities to protect paleontological resources. These laws include: 
Theft of Government Property (18 USC 641), Damage to Government Property (18 USC 1361), 
and the FLPMA (43 USC 1733). Pursuant to the FLPMA, the BLM has issued regulations that 
provide additional protection. Section 8365.1-5 of Title 43 of the Code of Federal Regulations 
prohibits the removal of any scientific resource or natural object without authorization. This 
section provides that the exceptions to this prohibition are common invertebrate fossils and 
petrified wood as allowed under section 3622. Further authorities provided under sections 8364.1 
and 8365.1-6 may be used to close areas or provide further restrictions on the removal and taking 
of paleontological resources. BLM criminal investigators and law enforcement rangers have been 
authorized to enforce these laws through conducting investigations, issuing citations, or making 
arrests when necessary. Any unauthorized removal, damage, or taking of paleontological 
resources should be reported to these law enforcement officers. In any incident where 
paleontological resource values exceed $1,000 (felony threshold under 18 USC 641 and 1361), 
such cases must be investigated and referred to the appropriate U.S. Attorneys Office for 
prosecution determination. Law enforcement officers may need the assistance of professional 
paleontologists in conducting paleontological resource use investigations. Consideration should 
also be given to law enforcement rangers to patrol areas containing significant paleontological 
resources pursuant to field office law enforcement planning efforts.  
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1.2.10.2. Potential Fossil Yield Classification 
Using the Potential Fossil Yield Classification (PFYC) system, geologic units are classified based 
on the relative abundance of vertebrate fossils or scientifically significant invertebrate or plant 
fossils and their sensitivity to adverse impacts, with a higher class number indicating a higher 
potential. This classification is applied to the geologic formation, member, or other 
distinguishable unit, preferably at the most detailed mappable level. It is not intended to be 
applied to specific paleontological localities or small areas within units. Although significant 
localities may occasionally occur in a geologic unit, a few widely scattered important fossils or 
localities do not necessarily indicate a higher class; instead, the relative abundance of significant 
localities is intended to be the major determinant for the class assignment.  

The PFYC system is meant to provide baseline guidance for predicting, assessing, and mitigating 
paleontological resources. The classification should be considered at an intermediate point in the 
analysis, and should be used to assist in determining the need for further mitigation assessment or 
actions.  

The descriptions for the classes below are written to serve as guidelines rather than as strict 
definitions. Knowledge of the geology and the paleontological potential for individual units or 
preservational conditions should be considered when determining the appropriate class 
assignment. Assignments are best made by collaboration between land managers and 
knowledgeable researchers.  

Class 1 – Very Low. Geologic units that are not likely to contain recognizable fossil remains.  

 • Units that are igneous or metamorphic, excluding reworked volcanic ash units.  

 • Units that are Precambrian in age or older.  

(1) Management concern for paleontological resources in Class 1 units is usually negligible 
or not applicable.  

(2) Assessment or mitigation is usually unnecessary except in very rare or isolated 
circumstances.  

The probability for impacting any fossils is negligible. Assessment or mitigation of 
paleontological resources is usually unnecessary. The occurrence of significant fossils is non-
existent or extremely rare.  

Class 2 – Low. Sedimentary geologic units that are not likely to contain vertebrate fossils or 
scientifically significant nonvertebrate fossils.  

 • Vertebrate or significant invertebrate or plant fossils not present or very rare.  

 • Units that are generally younger than 10,000 years before present.  

 • Recent aeolian deposits.  

 • Sediments that exhibit significant physical and chemical changes (i.e., diagenetic 
alteration).  

(1) Management concern for paleontological resources is generally low.  

(2) Assessment or mitigation is usually unnecessary except in rare or isolated circumstances.  

The probability for impacting vertebrate fossils or scientifically significant invertebrate or plant 
fossils is low. Assessment or mitigation of paleontological resources is not likely to be necessary. 
Localities containing important resources may exist, but would be rare and would not influence 
the classification. These important localities would be managed on a case-by-case basis.  
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Class 3 – Moderate or Unknown. Fossiliferous sedimentary geologic units where fossil content 
varies in significance, abundance, and predictable occurrence; or sedimentary units of unknown 
fossil potential.  

 • Often marine in origin with sporadic known occurrences of vertebrate fossils.  
 • Vertebrate fossils and scientifically significant invertebrate or plant fossils known 

to occur intermittently; predictability known to be low.  
(or)  

 • Poorly studied and/or poorly documented. Potential yield cannot be assigned 
without ground reconnaissance.  

Class 3a – Moderate Potential. Units are known to contain vertebrate fossils or 
scientifically significant nonvertebrate fossils, but these occurrences are widely scattered. 
Common invertebrate or plant fossils may be found in the area, and opportunities may 
exist for hobby collecting. The potential for a project to be sited on or impact a 
significant fossil locality is low, but is somewhat higher for common fossils.  

Class 3b – Unknown Potential. Units exhibit geologic features and preservational 
conditions that suggest significant fossils could be present, but little information about 
the paleontological resources of the unit or the area is known. This may indicate the unit 
or area is poorly studied, and field surveys may uncover significant finds. The units in 
this Class may eventually be placed in another Class when sufficient survey and research 
is performed. The unknown potential of the units in this Class should be carefully 
considered when developing any mitigation or management actions.  

(1) Management concern for paleontological resources is moderate; or cannot be determined 
from existing data.  

(2) Surface-disturbing activities may require field assessment to determine appropriate course 
of action.  

This classification includes a broad range of paleontological potential. It includes geologic units 
of unknown potential, as well as units of moderate or infrequent occurrence of significant fossils. 
Management considerations cover a broad range of options as well, and could include pre-
disturbance surveys, monitoring, or avoidance. Surface-disturbing activities will require sufficient 
assessment to determine whether significant paleontological resources occur in the area of a 
proposed action, and whether the action could affect the paleontological resources. These units 
may contain areas that would be appropriate to designate as hobby collection areas due to the 
higher occurrence of common fossils and a lower concern about affecting significant 
paleontological resources.  

Class 4 – High. Geologic units containing a high occurrence of significant fossils. Vertebrate 
fossils or scientifically significant invertebrate or plant fossils are known to occur and have been 
documented, but may vary in occurrence and predictability. Surface disturbing activities may 
adversely affect paleontological resources in many cases.  

Class 4a – Unit is exposed with little or no soil or vegetative cover. Outcrop areas are 
extensive with exposed bedrock areas often larger than two acres. Paleontological 
resources may be susceptible to adverse impacts from surface disturbing actions. Illegal 
collecting activities may impact some areas.  

Class 4b – These are areas underlain by geologic units with high potential but have 
lowered risks of human-caused adverse impacts and/or lowered risk of natural 
degradation due to moderating circumstances. The bedrock unit has high potential, but a 
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protective layer of soil, thin alluvial material, or other conditions may lessen or prevent 
potential impacts to the bedrock resulting from the activity.  

 • Extensive soil or vegetative cover; bedrock exposures are limited or not 
expected to be impacted.  

 • Areas of exposed outcrop are smaller than two contiguous acres.  

 • Outcrops form cliffs of sufficient height and slope so that impacts are 
minimized by topographic conditions.  

 • Other characteristics are present that lower the vulnerability of both known 
and unidentified paleontological resources.  

(1) Management concern for paleontological resources in Class 4 is moderate to high, 
depending on the proposed action.  

(2) A field survey by a qualified paleontologist is often needed to assess local conditions.  

(3) Management prescriptions for resource preservation and conservation through controlled 
access or special management designation should be considered.  

(4) Class 4 and Class 5 units may be combined as Class 5 for broad applications, such as 
planning efforts or preliminary assessments, when geologic mapping at an appropriate scale is not 
available. Resource assessment, mitigation, and other management considerations are similar at 
this level of analysis, and impacts and alternatives can be addressed at a level appropriate to the 
application.  

The probability for impacting significant paleontological resources is moderate to high, and is 
dependent on the proposed action. Mitigation considerations must include assessment of the 
disturbance, such as removal or penetration of protective surface alluvium or soils, potential for 
future accelerated erosion, or increased ease of access resulting in greater looting potential. If 
impacts to significant fossils can be anticipated, on-the-ground surveys prior to authorizing the 
surface disturbing action will usually be necessary. On-site monitoring or spot-checking may be 
necessary during construction activities.  

Class 5 – Very High. Highly fossiliferous geologic units that consistently and predictably 
produce vertebrate fossils or scientifically significant invertebrate or plant fossils, and that are at 
risk of human-caused adverse impacts or natural degradation.  

Class 5a – Unit is exposed with little or no soil or vegetative cover. Outcrop areas are 
extensive with exposed bedrock areas often larger than two contiguous acres. 
Paleontological resources are highly susceptible to adverse impacts from surface 
disturbing actions. Unit is frequently the focus of illegal collecting activities.  

Class 5b – These are areas underlain by geologic units with very high potential but have 
lowered risks of human-caused adverse impacts and/or lowered risk of natural 
degradation due to moderating circumstances. The bedrock unit has very high potential, 
but a protective layer of soil, thin alluvial material, or other conditions may lessen or 
prevent potential impacts to the bedrock resulting from the activity.  

 • Extensive soil or vegetative cover; bedrock exposures are limited or not 
expected to be impacted.  

 • Areas of exposed outcrop are smaller than two contiguous acres.  

 • Outcrops form cliffs of sufficient height and slope so that impacts are 
minimized by topographic conditions.  
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 • Other characteristics are present that lower the vulnerability of both known 
and unidentified paleontological resources.  

(1) Management concern for paleontological resources in Class 5 areas is high to very high.  

(2) A field survey by a qualified paleontologist is usually necessary prior to surface disturbing 
activities or land tenure adjustments. Mitigation will often be necessary before and/or during 
these actions.  

(3) Official designation of areas of avoidance, special interest, and concern may be 
appropriate.  

The probability for impacting significant fossils is high. Vertebrate fossils or scientifically 
significant invertebrate fossils are known or can reasonably be expected to occur in the impacted 
area. On-the-ground surveys prior to authorizing any surface disturbing activities will usually be 
necessary. On-site monitoring may be necessary during construction activities.  

1.2.11. Findings 
Nine geologic formations occur within the Project Area (See Figure 1.2-1, Sections 1.2.2 
through 1.2.7). Five of these units have the potential to contain fossils of varying abundance and 
significance. The paleontological sensitivity of each geologic unit to be impacted was evaluated 
using the Potential Fossil Yield Classification System (PFYC), originally developed by the USFS 
(1996) and recently significantly revised and adopted as policy by the BLM (BLM IM 2008-009) 
to replace its previous resource management classification system (BLM Conditions 1-3).  

The PFYC designations for the affected geologic units analyzed here (Table 1.2-1 and Figure 
1.2-2) were assigned by the authors based on the results of the literature and records reviews. 
These classifications were corroborated by BLM personnel (Titus 2008).  

Table 1.2-1 Summarized paleontological sensitivities and resource management 
classifications of geologic units within the APE for the Tropic to Hatch Project 

*MAP 
SYMBOL 

GEOLOGIC UNIT AGE TYPICAL FOSSILS PFYC 
CLASSIFICATION 

Q Quaternary Surficial 
Deposits, undivided 

Holocene to 
Pleistocene 

None in deposits of Holocene 
age. Scattered vertebrates, 
invertebrates, and plants occur 
in deposits of Pleistocene age 

Class 2 

QTb Quaternary to Tertiary 
Basalt 

Mostly 
Quaternary (less 
than 2 Ma) 

None Class 1 

Ts Sevier River 
Formation 

Pliocene to 
possibly Miocene 

Unknown Class 3 

Tc Claron Formation Paleocene to 
Eocene 

Uncommon invertebrates and 
palynomorphs, trace fossils, 
local occurrences of 
vertebrates 

Class 3 

Ku Kaiparowits Formation Cretaceous Terrestrial vertebrates 
including dinosaurs and early 
mammals, fishes, turtles, 
crocodiles, invertebrates, 
insect nests, and trace fossils 

Class 5 
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*MAP GEOLOGIC UNIT AGE TYPICAL FOSSILS PFYC 
SYMBOL CLASSIFICATION 
Ku Wahweap Formation Cretaceous Petrified wood and other plant 

fossils, mollusks, mammals, 
some dinosaurs 

Class 5 

Ku 
 

Straight Cliffs Formation: 
     Drip Tank Member Cretaceous Microvertebrates (recently 

discovered), petrified wood 
Class 5 

     John Henry 
Member 

Sharks, rays, turtle, frogs, 
lizards, and mollusks 

Class 5 

     Smoky Mountain 
Member 

Microvertebrates, petrified 
wood, invertebrates 

Class 5 

     Tibbet Canyon 
Member 

Mollusks, sharks teeth, trace 
fossils 

Class 4 

Kdt Tropic Formation Cretaceous Invertebrates, sharks and bony 
fish, turtle, plesiosaurs, and at 
least one specimen of 
dinosaur 

Class 5 

Kdt Dakota Formation Cretaceous Petrified wood and other plant 
fossils, turtle shell, fish scales 
and teeth, crocodile teeth, 
invertebrates  

Class 5 

*Map symbol taken from Winkler (1990). 

1.2.11.1. Field Survey 
A field survey for the GSENM portion of the Proposed Project alignment was conducted by Dr. 
Alan Titus on July 22, 2008. Dr. Titus performed a walkover survey of all accessible areas of the 
proposed route and examined exposures of the fossiliferous Tropic Formation and the Smoky 
Hollow and Tibbet Canyon Members of the Straight Cliffs Formation. No significant fossils were 
discovered during the course of the field survey; however, large petrified logs and a single ganoid 
fish scale (possibly lepisosteid) were discovered within colluvial debris of the Smoky Hollow 
Member. These fossil specimens were not assigned a locality number because they were not in 
situ and thus not deemed significant (Titus 2008). Mr. Titus noted that these fossil occurrences 
are indicative of the presence of a rock facies that is conducive to the preservation of significant 
vertebrate fossil resources. Also noted during the field survey were abundant sizable specimens of 
the oyster Crassostrea soleniscus observed in the Tibbet Canyon Member as well as occasional 
fragmented specimens of Ostrea (oysters) or Mytiloides (mussels) within the Tropic Formation 
(Titus 2008). These fossil occurrences were also not assigned locality numbers as they occur in 
such large numbers and in a continuous layer: therefore, they are not deemed scientifically 
significant and in need of protection during surface disturbing actions associated with the 
proposed project. Dr. Titus’s full survey results are appended to this report (Appendix A).  
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Figure 1.2-2 Potential Fossil Yield Classification in Project Area 
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1.2.11.2. Paleontological Locality Searches 
In support of this analysis, paleontological locality and specimen data were obtained from the 
Paleontological Locality Database maintained by the UGS. A comprehensive search of the 
database revealed that at least 19 previously recorded fossil localities occur within one mile of the 
proposed Project Area, three of which occur directly within the Proposed Route right-of-way 
(Confidential Appendix B). Of the 19 localities, 8 were discovered within the John Henry 
Member of the Straight Cliffs Formation and 1 was discovered within the Smoky Hollow 
Member of the same formation. Five localities were discovered within the Wahweap Formation, 
two within the Tropic Formation, and the remaining three localities were discovered in unknown 
or undetermined Late Cretaceous rock units. Staff at the GSENM also conducted a records search 
of the BLM’s locality database and both of the aforementioned localities from the Tropic 
Formation and Straight Cliff Formation were discovered in the vicinity of the Project Area. The 
results of the records searches are presented in Table 1.2-2 and depicted in Figure 1 of 
Confidential Appendix B.  

Table 1.2-2 Previously recorded paleontological localities within the Project 
Area 

LOCALITY 
NUMBER 

FORMATION AGE REFERENCE, 
INSTITUTION, OR 
AGENCY 

FOSSILS 

Ga0329 Straight Cliffs 
Formation, John 
Henry Member 

Late Cretaceous MNA¹¹ Microvertebrates 
and corbulid 
bivalves 

Ga0330 Straight Cliffs 
Formation, John 
Henry Member 

Late Cretaceous MNA¹ Turtle and 
crocodile 

Ga0331 Straight Cliffs 
Formation, John 
Henry Member 

Late Cretaceous MNA¹ Corbulid bivalves 
and turtle 

Ga0347 Straight Cliffs 
Formation, John 
Henry Member 

Late Cretaceous MNA¹ Corbulid bivalves 
and gastropods 

Ga0348 Straight Cliffs 
Formation, John 
Henry Member 

Late Cretaceous MNA¹ Corbulid bivalves 
and gastropods 

Ga0826 Straight Cliffs 
Formation, John 
Henry Member 

Late Cretaceous UMNH² Bivalves and 
gastropods 

Ga0929 Straight Cliffs 
Formation, John 
Henry Member 

Late Cretaceous UMNH² Vertebrate bone, 
multituberulate 
mammal tooth and 
ostracodes 

Ga1064 Straight Cliffs 
Formation, John 
Henry Member 

Late Cretaceous  Ornithischian 
dinosaur 

Ga0496 Straight Cliffs 
Formation, 
Smoky Hollow 
Member 

Late Cretaceous unknown Bivalves, shark 
tooth and 
Ophiomorpha 
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LOCALITY FORMATION AGE REFERENCE, FOSSILS 
NUMBER INSTITUTION, OR 

AGENCY 
Ga0379 Wahweap 

Formation 
Late Cretaceous UMNH² Gar scales; bone 

fragments; 
mammal, dinosaur, 
crocodile, and 
herptile teeth; 
gastropods; 
ostracods 

Ga0380 Wahweap 
Formation 

Late Cretaceous UMNH² Crocodile, ray, and 
dinosaur teeth 

Ga0381 Wahweap 
Formation 

Late Cretaceous UMNH² Turtle and 
dinosaur bone 

Ga0396 Wahweap 
Formation 

Late Cretaceous UMNH² Turtle bone 

Ga0495 Tropic Shale 
Formation 

Late Cretaceous unknown Shark tooth 

Ga0942 Wahweap 
Formation 

Late Cretaceous UMNH² Theropod tooth, 
gastropod and 
eggshell 

Ga0543 Tropic Shale 
Formation 

Late Cretaceous USGS³ Collignonceras 
woolgari 

Ga0992 Unknown Late Cretaceous UMNH² Microvertebrates 
Ga0993 Unknown Late Cretaceous UMNH² Plant debris and 

gastropods 
Ga0994 Unknown Late Cretaceous UMNH² Gastropod 

MNA¹- Museum of Northern Arizona 

UMNH²- Utah Museum of Natural History 

USGS³- United States Geological Survey 

1.3. IMPACT ANALYSIS 

1.3.1. Direct and Indirect Effects 
The Proposed Action and Alternatives outlined in previous sections may cause, directly or 
indirectly, changes in the human environment. This report assesses and analyzes these potential 
changes for inclusion in the EIS prepared for this proposal.  

The terms “effect” and “impact” are synonymous under NEPA. Effects may refer to adverse or 
beneficial ecological, aesthetic, historical, cultural, economic, social, or health-related phenomena 
that may be caused by the Proposed Action or Alternatives (40 CFR 1508.8). Effects may be 
direct, indirect, or cumulative in nature. A direct effect occurs at the same time and place as the 
action (40 CFR 1508.8(a)). Indirect effects are reasonably foreseeable effects that occur later in 
time or are removed in distance from the action (40 CFR 1508(b)). In this report, direct and 
indirect effects are discussed in combination. 
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1.3.1.1. Indicators and Methods of Analysis 
For the purpose of this analysis and in accordance with BLM policy, scientifically significant 
paleontological resources are defined as vertebrate fossils that are identifiable to taxon and/or 
element, noteworthy occurrences of invertebrate and plant fossils, and vertebrate trackways.  

For this analysis, paleontological resources within the Project Area are classified in one of two 
categories: (1) those which have already eroded onto the ground surface and are thus visible 
(surface fossils); and (2) those that are still buried within rock strata and are thus not visible 
(subsurface fossils). Surface fossils may be located during a field survey, evaluated, and salvaged 
by paleontologists prior to a surface disturbing action. Impacts on occurrences of previously 
documented surface fossils at individual fossil localities under each alternative represent the only 
paleontological resources that are quantifiable for this analysis. Because they are not visible, 
subsurface fossils cannot be located and evaluated prior to ground disturbance. Rather, the 
likelihood of adverse effects on subsurface fossils can only be estimated by determining the 
number and types of fossils that have been previously discovered within the study area and 
elsewhere within the same fossil-bearing geologic units (formations, members, submembers, and 
individual strata). The existence of subsurface fossils can only be ascertained by monitoring 
excavations during a surface-disturbing action. Thus, it is not possible to precisely quantify 
impacts on subsurface fossils prior to their discovery because their locations are unknown.  

It is important to point out that subsequent to the location and removal of significant surface 
fossils during a paleontological field survey and issuance of a surface clearance recommendation, 
additional subsurface fossils will continue to erode onto the ground surface over time. This effect 
is particularly prevalent in areas that are prone to high rates of erosion.  

This analysis is based primarily upon paleontological locality data maintained by the UGS and 
the PFYC rankings of the geologic units within the Project Area. Only surface fossils that have 
already been inventoried are available for this analysis, with the exception of field survey results 
for the portion of the Project Area that occurs within the GSENM (Section 1.2.11.1). In addition 
to unknown surface fossils, there are an unknown number of fossils buried within 
paleontologically sensitive geologic units that could be adversely impacted by ground disturbance 
within the Project Area. 

1.3.1.2. Direct and Indirect Effects by Alternative 
For this analysis, the total number of disturbance acres (right-of-way, temporary and long-term) 
within paleontologically sensitive geologic units was calculated for each alternative. These 
calculations were used to estimate indirect and direct effects to paleontological resources due to 
project related ground disturbing activities.  

General project acreage tables are contained in Appendix C. Resource-specific acreage tables 
that support or provide an higher level of detail than data contained in this section are presented 
in Appendix D. 

Impacts Common to All Action Alternatives 

Construction 

Direct adverse effects on surface or subsurface paleontological resources are the result of 
destruction by breakage and crushing, typically in construction-related excavations. Without 
mitigation, these fossils, as well as the paleontological data they could provide if properly 
salvaged and documented, could be adversely impacted (destroyed), rendering them permanently 
unavailable. 
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Appropriate mitigation often lessens impacts to a less than significant level. Mitigation also 
creates a beneficial effect because it results in the salvage of fossils that may never have been 
unearthed via natural processes. With mitigation, these newly salvaged fossils become available 
for scientific research, education, display, and preservation in perpetuity at a public museum.  

Operations and Maintenance 
Indirect adverse effects may result from the management and standard operations of numerous 
facilities within the Project Area. They also occur as the result of the access routes in previously 
less accessible areas. This increased public access increases the likelihood of the damage or loss 
of paleontological resources through vandalism and unlawful collecting.  

Additional losses occur when erosion due to human foot traffic is increased. As the erosion of 
soils increases, the uncovering of fossils intensifies, increasing the rate at which fossils degrade 
due to weathering. Most indirect effects are difficult to mitigate to a less than significant level, 
but they can be greatly reduced by increasing public awareness about the scientific importance of 
paleontological resources through education, community partnerships, and interpretive displays, 
as well as informing the public about penalties for vandalism and unlawful collecting of these 
resources from public lands.  

Removal of 69 kV Transmission Line 
No substantial ground disturbances would be associated with the removal of the 69 kV 
transmission line, and the existing access route would be utilized for removal activities without 
any improvements or additional disturbance. Regardless of acreages involved under the various 
Action Alternatives, no adverse effects to paleontological resources would occur as a result of 
removal of the existing 69 kV transmission line under any of the Action Alternatives. 

Alternative A: Proposed Action 
Under the Proposed Action a 138 kV circuit transmission line would be constructed between the 
communities of Tropic and Hatch, in Garfield County, Utah. The proposed new transmission line 
would replace portions of an existing 69 kV transmission line between the Tropic and Hatch 
substations that currently provides service west of Tropic. The proposed project would involve 
the construction of access roads in portions of the right-of-way where a suitable road is not 
available and where development of an access road is permitted by the authorizing agency. A 
100-foot-wide right-of-way along the length of the project alignment would be acquired to allow 
the construction, maintenance, and operation of the new transmission line. Temporary use pulling 
and splicing locations and lay-down yards for temporary staging activities would be required, 
resulting in temporary disturbances. The proposed project would include the development of a 
new substation and the expansion of an existing substation, resulting in ground disturbances. In 
addition, the existing 69 kV transmission line between the Bryce Canyon Substation and Hatch 
Mountain Switch Station would be unnecessary and would be removed resulting in additional 
temporary ground disturbances.  

Under Alternative A, the proposed transmission line Project Area would contain 22.07 acres of 
Class 1 units, 182.42 acres of Class 2 units, 21.01 acres of Class 3 units, 134.82 acres of Class 4 
units, and 122.91 acres of Class 5 units. As discussed in Chapter 3, geologic units with a PFYC 
of Class 1 or Class 2 are not likely to contain significant fossil resources and are considered to 
have a “low” paleontological resource potential. Under this alternative, a total of 278.74 acres 
associated with construction of the transmission line would be within paleontologically sensitive 
units (PFYC Classes 3, 4, and 5).  

Under Alternative A, short- and long-term ground disturbances within and outside of the rights-
of-way would occur in 7.64 acres of Class 1 units, 100.03 acres of Class 2 units, 23.73 acres of 
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Class 3 units, 63.64 acres of Class 4 units, and 54.44 acres of Class 5 units. A total of 141.81 
short- and long-term disturbance acres would be within paleontologically sensitive units (PFYC 
Classes 3, 4, and 5).  

In total, 249.48 acres of disturbance is anticipated under Alternative A. Overall impacts to 
paleontological resources under Alternative A would be minor with implementation of mitigation 
measures. 

Alternative B: Parallel Existing 69 kV Route 
Under the Parallel Existing 69 kV Route Alternative, a new 138 kV transmission line would 
follow the existing 69 kV route. In addition to long-term disturbances related to new construction, 
temporary use pulling and splicing locations and lay-down yards for temporary staging activities 
would be required, resulting in temporary ground disturbances. The existing 69 kV transmission 
line would be unnecessary once the proposed 138 kV transmission line is operational and would 
be removed, also resulting in temporary ground disturbances.  

Under Alternative B, the Project Area would contain 57.03 acres of Class 1 units, 189.48 acres of 
Class 2 units, 48.94 acres of Class 3 units, 73.99 acres of Class 4 units, and 48.65 acres of Class 5 
units. A total of 171.58 acres associated with the transmission line would be within 
paleontologically sensitive units (PFYC Classes 3, 4, and 5). 

Under this alternative, short- and long-term ground disturbances associated with construction 
would occur in 29.08 acres of Class 1 units, 116.20 acres of Class 2 units, 24.01 acres of Class 3 
units, 24.10 acres of Class 4 units, and 23.47 acres of Class 5 units. A total of 71.58 acres 
associated with construction of the transmission line would be within paleontologically sensitive 
units (PFYC Classes 3, 4, and 5). 

In total, 216.86 acres of disturbance is anticipated under Alternative B. Overall impacts to 
paleontological resources under Alternative B would be minor with implementation of mitigation 
measures.  

Substation Distribution Lines 
Approximately half of the disturbance from distribution lines that would be required in 
conjunction with elimination of the Tropic Substation would impact Class 5 units while the 
remainder would impact Class 1 units. 

Disturbance from construction of distribution lines that would be required in conjunction with 
either of the new Bryce Substation options would mostly impact Class 1 units, with some Class 3 
units also impacted, all on private lands. 

Alternative C: Cedar Fork Southern Route 
Under the Cedar Fork Southern Route Alternative, a new 138 kV transmission line would be 
constructed with approximately similar long-term and temporary ground disturbances as the 
Proposed Action discussed above including the construction of a new substation and the 
expansion of an existing one as well as the removal of the existing 69 kV transmission line.  

Under Alternative C, the Project Area would contain 22.07 acres of Class 1 units, 219.46 acres of 
Class 2 units, 21.00 acres of Class 3 units, 98.65 acres of Class 4 units, and 137.25 acres of Class 
5 units. A total of 256.90  acres associated with construction of the transmission line would be 
within paleontologically sensitive units (PFYC Classes 3, 4, and 5).  

Under this alternative, short- and long-term ground disturbances associated with construction 
would occur in 6.46 acres of Class 1 units, 134.16 acres of Class 2 units, 21.69 acres of Class 3 
units, 56.53 acres of Class 4 units, and 71.05 acres of Class 5 units. A total of 149.27 short- and 
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long-term disturbance acres would be within paleontologically sensitive units (PFYC Classes 3, 4 
and 5).  

In total, 289.89 acres of disturbance is anticipated under Alternative C. Overall impacts to 
paleontological resources under the Alternative C would be minor with implementation of 
mitigation measures.  

Interconnect Options 

Under the North-South Interconnect Option, the Project Area would contain 11.07 acres of Class 
4 units and 16.16 acres in Class 5 units. A total of 27.23 acres associated with construction of the 
transmission line would be within paleontologically sensitive units (PFYC Classes 3, 4, and 5). 
Under this option, short- and long-term ground disturbances associated with construction would 
occur in 12.49 acres of Class 4 units and 4.19 acres of Class 5 units.  

Under the East-West Interconnect Option, the Project Area would contain 7.94 acres of Class 2 
units and 40.73 acres in Class 5 units. A total of 40.73 acres associated with construction of the 
transmission line would be within paleontologically sensitive units (PFYC Classes 3, 4, and 5). 
Under this option, short- and long-term ground disturbances associated with construction would 
occur in 6.39 acres of Class 2 units and 24.43 acres of Class 5 units. 

Overall impacts to paleontological resources under the Interconnect Options would be minor with 
implementation of mitigation measures.  

Alternative D: No Action 
Under the No Action Alternative, no new transmission line would be constructed and the existing 
69 kV line would continue to operate. Further, there would be no associated substation 
construction/expansion or access route improvements. The existing transmission line would be 
overhauled including the possible replacement of conductor wire and the majority of the poles. 
Ground disturbance and resulting impacts to paleontological resources would be similar to, but 
somewhat less than, that described above for construction under Alternative B. Future 
maintenance and line operations would be similar to current levels.  

1.3.1.3. Summary 
The potential for indirect and direct effects to paleontological resources is best estimated by the 
amount of ground disturbance within paleontologically sensitive units (PFYC Classes 3, 4 and 5) 
associated with a proposed action (Tables 1.3-1 and 1.3-2). Thus, the higher amount of surface 
disturbance within paleontologically sensitive geologic formations, the greater the potential for 
Project related impacts to paleontological resources. The following tables summarize the 
proposed acreages of maximum anticipated ground disturbance for each of the three project 
alternatives per PFYC Class ranking. 

Table 1.3-1: Summary of Project Area Acreage by PFYC Class 

PFYC 
RANKIN

G 

ALTERNATIVE 
A 
 

ALTERNATIVE 
B 
 

ALTERNATIVE 
C 
 

INTERCONNECTS 
69 KV LINE 
REMOVAL, 

ALTS A & C 
 
 

NORTH- 
SOUTH 

EAST- 
WEST 

Class 1  
22.07 57.03 22.07 0.00 0.00 

4.98

Class 2 182.42 189.48 219.46 0.00 7.94 32.02
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69 KV LINE 
ALTERNATIVE INTERCONNECTS REMOVAL, ALTERNATIVE ALTERNATIVE PFYC 

C ALTS A & C RANKIN
G 

A B 
    

 
NORTH- EAST- 
SOUTH WEST 

Class 3 
21.01 48.94 21.00 0.00 0.00 

2.30

Class 4 
134.82 73.99 98.65 11.07 0.00 

10.31

Class 5 
122.91 48.65 137.25 16.16 40.73 

0.00

Total 
Class 3-
5 

278.74 171.58 256.90 27.23 40.73 
12.61

Total 
Project 
Area 
Acres* 

483.23 418.09 498.43 27.23 48.67 
49.61

*Includes most but not all short- and long-term ground disturbances related to project components outside of 
the right-of-way. 

Table 1.3-2: Summary of Proposed Disturbance Acreage 

PFYC 
RANKING ALTERNATIVE A ALTERNATIVE B ALTERNATIVE C

INTERCONNECTS 69 KV 
LINE 

REMOVAL 
ALTS A & 

C 

NORTH- 
SOUTH 

EAST-
WEST 

Class 1 7.64 29.08 6.46 0.00 0.00 4.98
Class 2 100.03 116.20 134.16 0.00 6.39 32.03
Class 3 23.73 24.01 21.69 0.00 0.00 2.30
Class 4 63.64 24.10 56.53 12.49 0.00 10.32
Class 5 54.44 23.47 71.05 4.19 24.43 0.00
Total 
Class 3-5 141.82 71.58 149.26 16.68 24.43 12.62

Total 
Disturba
nce 
Acres* 

249.48 216.86 289.89 16.68 30.82 49.63

* Includes short- and long-term disturbance calculated using GIS as well as estimated power pole 
disturbance acreage. Due to subtle differences in GIS data files, there are slight discrepancies between 
disturbance acreages listed here and those in general disturbance tables found in Chapter 2. 
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1.3.2. Cumulative Effects 
 This section addresses potential cumulative effects that would result from the effects of the 
Proposed Action or Action Alternatives when combined with the effects of other past, present, 
and reasonably foreseeable future projects. Cumulative effects are incremental in nature. They 
can result from individually minor, but collectively significant, actions taken over a period of 
time. 

1.3.2.1. Cumulative Effects Area 
The general cumulative effects area (Figure 1.3-1) for the project for all resources except 
wildlife, special status species, and socioeconomics includes all HUC 12 (6th level) watersheds 
that come within 0.5 mile of the project components. The cumulative effects area encompasses 
237,010 acres (Table 1.3-3). Land management agencies responsible for managing a range of 
uses on 204,559 acres of public land are the DNF Powell and Escalante Ranger Districts, the 
KFO and GSENM, BRCA, and SITLA. Private land ownership accounts for 13.7 percent (32,451 
acres) of land within the cumulative effects area. 

Table 1.3-3. Cumulative Effects Area – Acreage by Land Ownership/Management 

LAND OWNERSHIP/MANAGEMENT ACRES 
U. S. Forest Service - DNF 121,852.4
Bureau of Land Management – KFO 35,133.9
Bureau of Land Management – GSENM 11,981.5
National Park Service – BRCA 17,067.3
SITLA 18,524.1
Private 32,450.9

Total 237,010.1
 

1.3.2.2. Past, Present, and Reasonably Foreseeable Actions 
 National Forest lands and BLM lands administered by KFO are managed for multiple resource 
values and uses. In the cumulative effects area, past and present uses include timber and 
woodland product harvest; livestock grazing; and recreation uses including hunting, fishing, 
camping, picnicking, hiking, back country driving, and mountain biking. Lands are also available 
for mining, oil and gas development, and production of mineral materials (building stone and 
sand and gravel). Roads, transmission lines, pipelines, and communication sites are located on 
National Forest and other public lands. While these types of uses have resulted in an unknown 
amount of surface or subsurface disturbance and placement of human-made structures on the 
landscape, the National Forest and public lands still retain a largely undeveloped appearance. 
These lands are not characterized by urban or commercial development that is typical of cities 
and towns.  
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Figure 1.3-1. General Cumulative Effects Area 
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The GSENM is managed for a variety of resource values and uses, with a mandate from the 
Presidential Proclamation that established the Monument to protect myriad historic and scientific 
resources. To meet this objective, BLM manages the Monument to protect its primitive frontier 
state and safeguard its remote and undeveloped character. Further, BLM manages the Monument 
to provide opportunities for study of scientific and historic resources. Within this management 
focus, past and present uses of public lands in the Monument include livestock grazing, 
recreation, and realty actions. While the Monument is closed to mining and oil and gas 
development, roads, transmission lines, pipelines, and communication sites are located on these 
public lands. These uses have resulted in an undetermined amount of surface and subsurface 
disturbance and placement of human-made structures on the landscape, but public lands in the 
Monument still retain a largely undeveloped appearance. 

BRCA, on the other hand, is managed with an emphasis on protection and enhancement of its 
unusual scenic beauty and its value for science and education, and for the benefit and enjoyment 
of the public. Even with this focus on protection and preservation, some past and present 
development has occurred in the Park for management of visitor use and the protection of Park 
resources. A paved access road runs the length of the Park, providing access to many sites and 
facilities, including administrative offices and buildings, Bryce Canyon Lodge, campgrounds, 
trails, interpretive sites, and others. Other infrastructure, including transmission lines, is also 
present. Garkane’s existing 69 kV transmission line crosses the northern end of the park, as does 
SR 12. However, even with this development, the vast majority of the Park in the cumulative 
effects area is undeveloped, and presents a natural landscape. 

State lands in the cumulative effects area are managed by SITLA to produce revenue for the State 
school system. State lands are managed for a variety of uses that produce revenue, and past and 
present uses include livestock grazing, recreation uses, roads, highways, utility lines, and other 
commercial uses. Lands are occasionally sold for private development. As with federal lands, 
these uses result in surface disturbances, but generally, State lands retain an undeveloped 
appearance. The current amount of surface and subsurface disturbance is unknown. 

Private lands in the cumulative effects area are used and developed for a variety of purposes, 
including residential, commercial, and industrial development in and adjacent to cities and towns. 
Many acres of private land are in farmland production, including irrigated pastures, range 
pastures, and hay, grain, and alfalfa. 

Reasonably foreseeable future actions within the cumulative effects area that are currently 
planned or under review include activities that fall into several broad categories: 

• Energy and communications 

• Transportation 

• Vegetation and fire fuels management 

• Habitat improvement 

• Land use and management 

• Recreation 

• Mining 

• Miscellaneous 

Table 1.3-4 shows activities currently planned, under review, or in permitting in Garfield County 
that may be pertinent to cumulative effects for one or more resource areas. Projects within 
Garfield County but outside the cumulative effects area for all resources (except socioeconomics) 
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are labeled “socio only.” The table is organized generally by project type (energy, transportation, 
forest fuels management, etc.), but many of the entries could easily fit into more than one 
classification.  

Table 1.3-4. Reasonably Foreseeable Future Actions in the Cumulative Effects 
Areas 

PROJECT (LEAD 
AGENCY) LOCATION DESCRIPTION 

ESTIMATED 
DISTURBANCE 
(IF AVAILABLE) 

Energy & Communications 

Designation of 
Energy Corridors  
(USFS) 

Forest-wide 

Would designate energy corridors on the 
DNF and other federal land in 11 western 
states. Corridor 116-206 would be west of 
U.S. 89 in the cumulative effects area. 

 

Geothermal 
Leasing 
Programmatic 
EIS  (USFS) 

Forest-wide 

USFS and BLM are preparing a joint 
programmatic EIS to analyze leasing of 
federal lands with moderate to high 
potential for geothermal resources in 11 
western states 

 

Oil and Gas 
Leasing Analysis  
(USFS) 

Forest-wide EIS to evaluate all BLM and USFS 
administered lands for oil and gas leasing  

Panguitch Lake 
Power Line 
Realignment  
(DNF) 

Cedar City RD 
(Socio only) 

Authorization to PacifiCorp for the 
relocation of 1.2 miles of 12.5 kV power 
line. Work would involve construction of a 
new overhead power line and removal of 
the old line. Area is approximately 17 
miles southwest of Panguitch.  

 

South Central 
Utah Telephone 
Association 
(SCSRA) I-15 to 
U.S. 89 Fiber 
Optic Line (BLM) 

(Socio only) 
Fiber optic line from I-15 in Iron County to 
U.S. 89 in Garfield County 7.5 miles north 
of Panguitch requiring BLM right-of-way 

 

Oil and Gas 
Lease Sales 
(BLM) 

BLM  

Ongoing BLM program to lease lands 
suitable for oil and gas development, 
including lands in Garfield County 
classified as having high potential for oil & 
gas development 

 

Transportation 

DNF Motorized 
Travel Plan  
(DNF) 

Forest-wide 

To identify changes to the motorized 
travel system (roads) to meet 
administrative, fire, recreational, and 
resource needs; will generally prohibit 
cross-country (off-road) motorized travel 
on the Forest, but would remain open to 
hiking, horseback riding, cross-country 
skiing, and snowmobile use.   
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ESTIMATED 
DISTURBANCE PROJECT (LEAD 

AGENCY) LOCATION DESCRIPTION (IF AVAILABLE) 

Mammoth 
Highway 
Easement  (DNF) 

Cedar City  
RD 
(Socio only) 

Issuance of a right-of-way easement to 
Garfield and Kane Counties for Mammoth 
Highway (Forest Road 068), northeast of 
Duck Creek Village, between State 
Highways 14 and 143. 

 

Tropic Canyon 
Highway 
Stabilization 
Project (BRCA) 

BRCA 
Repair and stabilize SR 12 and introduce 
water diversion into Tropic Wash, west of 
Tropic 

210 linear feet 
of road 
shoulder; 5 
stream barbs in 
Tropic Wash 

SR-12 
Environmental 
Study 
(UDOT, FHWA, 
GSENM) 

Escalante to 
Boulder (Socio 
only) 

EA for project to obtain over 14 miles of 
right-of-way from BLM and generally 
upgrade SR 12 

 

SR-12 Scenic 
Byway 
Improvements  
(UDOT, GSENM) 

SR 12 
throughout 
Garfield County 

Improve overlooks, interpretive sites, and 
gateway features  

SR-12 Corridor 
Management 
Plan 
Implementation  
(UDOT, GSENM) 

SR 12 
throughout 
Garfield County 

Corridor Management Plan 
Implementation  

US-89 from SR-
14 to Hatch 
(UDOT) 

SR-14 to Hatch Bituminous pavement, reconstruction, 
widen shoulders   

Notom Road 
(UDOT) (Socio only) 

Engineering and environmental study, 
preparatory to road improvements 
 

 

Vegetation and Fire Fuels Management 
Aerial application 
of fire retardant  
(DNF, KFO, 
GSENM) 

Forest-wide 

The USFS proposes to continue the aerial 
application of fire retardant to fight fires on 
National Forest System lands, including 
the DNF. 

 

Right-of-way 
Lakes Timber 
Management  
(DNF) 

Freemont River 
RD 
(Socio only) 

Fuels Management Reduction on 
approximately 600 acres of forested land 
to reduce the impacts of insects and 
disease 

600 acres 

Stump Springs 
Fire Treatments  
(DNF) 

Escalante RD 
(Socio only) 

Project uses prescribed fire treatments to 
disturb vegetation, slowly moving 
heterogeneous patches towards a fine-
grained landscape that is more resistant 
and resilient to fire and other disturbance. 

Approximately 
5,400 acres 
over 9 years 
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ESTIMATED 
DISTURBANCE PROJECT (LEAD 

AGENCY) LOCATION DESCRIPTION (IF AVAILABLE) 

Clayton Salvage  
(DNF) 

Escalante RD 
(Socio only) 

Timber salvage of 248 acres of dead and 
dying spruce on the Griffin Top Plateau. 

248 acres 
(2008) 
 

Pockets 
Vegetation 
Management  
(DNF) 

Escalante RD 
(Socio only) 

The Project is designed to reduce bark 
beetle risk and improve habitat for 
northern goshawk. It would include 
commercial timber harvest, pre-
commercial stand treatment, fencing, and 
travel management. The Project covers 
an area of 8,564 acres and would include 
commercial timber harvest on 4,721 acres 
of conifers and 2,647 acres of aspen, 
including 82 acres along the Antimony 
Creek drainage. Smaller areas would 
receive additional treatments. In addition, 
9 miles of new roads would be required, 
7.0 miles of unauthorized roads would be 
designated NFS roads, and 13.4 miles of 
existing NFS roads would be improved.  

8,564 acres 
9 miles of new 
roads 
7.0 miles 
added to 
system roads 
 

Toad Salvage  
(DNF) 

Escalante RD 
(Socio only) 

Salvage of dead and dying ponderosa 
pine within the perimeter of a Wildland 
Fire Use burn area. September 2007, 
1400 acres burned. 

230 acres 
 

Boulder Town 
Fire Protection  
(DNF) 

Escalante RD 
(Socio only) 

Boulder was identified as a community at 
risk and a Community Wildland Fire 
Protection Plan was developed. 65 acres 
of prescribed burns and 186 acres of 
vegetative treatments are planned to 
provide community protection. 

251 acres 
 

Bug Lake 
Salvage Project 
(DNF) 

Escalante RD 
(Socio only) 

Timber Salvage of dead and dying spruce 
on the Aquarius plateau will use existing 
Forest roads with approximately 1 mile of 
road reconstruction.  

228 acres 
(2007) 
 

Dugout/Tarantula 
Mesa Veg. 
Project (BLM) 

Richfield FO 
(Socio only) 

Utilize mechanical (chainsaw, handsaws, 
etc.) to cut, lop, and scatter the pinyon 
and juniper trees that have encroached 
into the existing chainings that were 
established in the 1960s 

 

North Wash 
Tamarisk Control 
Project (BLM) 

Richfield FO 
(Socio only) 

Removal and chemical control of 20 acres 
of tamarisk (salt cedar) approximately 30 
miles southeast of Hanksville in the 
Fiddler Butte Wilderness Study Area 

 

Bear Creek Fire 
Salvage and 
Reforestation, 
DNF,  CE 

Garfield County 
(Socio 
cumulative 
effects area 
only) 

Salvage fire killed and damaged trees 
within the 1400-acre Bear Creek burn 
area 
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ESTIMATED 
DISTURBANCE PROJECT (LEAD 

AGENCY) LOCATION DESCRIPTION (IF AVAILABLE) 

Corn Creek 
Salvage and 
Reforestation, 
DNF, EA 

Garfield County 
(Socio 
cumulative 
effects area 
only) 

Salvage dead and dying timber and 
reforest areas within burn with inadequate 
stocking in a 2270-acre burn 

 

Paunsaugunt 
Aspen Vegetation 
Management, 
DNF, EA 

Powell Ranger 
District 

Manage aspen stands to increase aspen 
regeneration, reduce conifer 
encroachment, and develop multi-aged 
aspen stands 

 

GSENM Plan 
Amendment & 
Rangeland Health 
EIS 

GSENM 

The Grand Staircase-Escalante National 
Monument Management Plan 
Amendment and Rangeland Health EIS 
describes and analyzes alternatives for 
management of livestock grazing on 
public lands administered by the BLM.  

2,168,726 
acres 
(GSENM, Glen 
Canyon NRA, 
& Kanab Field 
Office) 

Habitat Improvement 
Cooperative 
Fisheries 
Enhancement 
Projects  (DNF) 

Powell RD 

In cooperation with UDWR, re-establish 
native trout populations in 2 streams on 
the DNF (also 8 streams on the Fishlake 
National Forest) 

 

Marshall Canyon 
Pinyon-Juniper 
Removal  (DNF) 

Powell RD 
(Socio only) 

The Proposed Action is to treat up to 900 
acres within an existing chained area to 
improve wildlife habitat on the western 
portion of the Sevier Plateau (Mt. Dutton). 
The Proposed Action consists of the 
following actions: Remove pinyon pine 
and juniper mechanically on 
approximately 900 acres using a skid 
steer (bobcat) or other tractor type device, 
or through hand thinning with chainsaws. 
Broadcast seed into seedbed using forbs 
and grass mixture. Where needed, native 
seed will be part of this mixture.  

900 acres 
 

Antelope Springs 
Draw Sagebrush 
Steppe Habitat 
Enhancement  
(DNF) 

Escalante RD1 

(Socio only) 

Mow or brushbeat 500 acres of dense 
even-aged sagebrush and interseed a 
native grass and forb mixture. 

500 acres 
 

Dipping Vat 
Habitat 
Improvement 
Project  (DNF) 

Escalante RD 

Project would include the thinning of pine 
forests and the mechanical treatment of 
sagebrush for habitat improvement and 
fuels reduction in Johns Valley, 
approximately 7 miles north of Tropic. The 
Project would affect approximately 1,132 
acres.  

1,132 acres 
(2010) 
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ESTIMATED 
DISTURBANCE PROJECT (LEAD 

AGENCY) LOCATION DESCRIPTION (IF AVAILABLE) 
Boulder Creek 
Wildlife Habitat 
Improvement  
(DNF)  

Escalante RD 
(Socio only) 

Removing encroaching conifers to restore 
Aspen Grove wildlife habitat  

Aquatic 
Monitoring 
Amendment, DNF 

Forest-wide 
Proposal to amend the Aquatic 
Management Indicator Species (MIS) in 
the DNF LRMP 

 

East Fork Boulder 
Creek Fish 
Passage 
Improvement 
DNF, CE 

Garfield County 
(Socio 
cumulative 
effects area 
only) 

Replace a culvert that is inhibiting fish 
passage on Road 166 with a new span 
designed for high and low flow 
maintenance of all aquatic species 

 

Land Use and Management 

Resources 
Management 
Plan  (BLM) 

Richfield Field 
Office BLM 
(Socio only) 

Comprehensive Resource Management 
Plan for public lands and resources 
managed by the BLM Richfield Field 
Office 

 

Resources 
Management 
Plan (KFO) 

Kanab Field 
Office BLM 

FEIS and Resource Management Plan for 
public lands and resources managed by 
the KFO 

 

First Annual 
Centennial 
Strategy for Bryce 
Canyon National 
Park  (BRCA) 

Bryce Canyon 
National Park 

Reduce private vehicle use by providing 
public transportation for park visitors; 
planning addition of a bicycle 
transportation system in park; restore 
historic buildings; treat 193 acres of exotic 
weed infestation; inventory and assess 
condition of 224 identified archaeological 
sites 

 

Panguitch Lake 
Resort 

Panguitch Lake 
(Socio only) 

RV timeshare resort around Panguitch 
Lake that is under development  

Incorporation of 
Ruby’s Inn  Ruby’s Inn 

Ruby’s Inn was incorporated as Bryce 
Canyon City. Ruby’s Inn has a single land 
owner. The intention of incorporating is to 
prepare for subdivision and growth. 

 

Recreation 
Red Canyon bike 
trail extension  
(DNF) 

Powell RD 
Extend existing bike trail along SR 12 3.1 
miles east to the East Fork of the Sevier 
River Road.  

 

Canaan Mountain 
Reroute  (DNF)  

Escalante RD 
(Socio only) 

The Canaan Mountain Loop Trail 
approximately 14.5 miles southwest of 
Escalante would be rerouted to move it off 
a waterline, reduce its grade, and provide 
for improved maintenance.  
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ESTIMATED 
DISTURBANCE PROJECT (LEAD 

AGENCY) LOCATION DESCRIPTION (IF AVAILABLE) 
Mossy Cave Trail 
Rehabilitation and 
Resource 
Protection  
(BRCA) 

Bryce Canyon 
National Park 

Large boulders from Water Canyon 
adjacent to the trail will be moved to 
stabilize areas where the trail has eroded 
and footbridge abutments  

 

Grandview Trail 
Re-route (DNF) 

Powell Ranger 
District 

Construct several sections of non-
motorized trail to eliminate dual use by 
motorized and non-motorized 
recreationists 

 

King Creek 
Campground 
Non-commercial 
Thinning DNF, 
CE 

Powell Ranger 
District 

Thin heavily stocked ponderosa pine to 
improve vigor and forest health in a 
developed recreation area  

 

Mining 

Boulder Gravel 
Pit  (DNF) 

Escalante RD 
(Socio only) 

A gravel pit will be developed and 
managed to provide gravel for county and 
Forest needs. 

< 5 acres 
 

Troy M Mine 
Phase Two (BLM) 

Richfield FO, 
near Ticaboo 
(Socio only) 

Extend existing underground workings; 
construct mine shaft and waste rock 
storage area; construct ventilation shafts 
and expand existing evaporation pond for 
mine dewatering 

 

Phase II, 
Abandoned Mine 
Reclamation, 
(GSENM) 

GSENM 

EA to address potential environmental 
impacts associated with the Phase II 
Abandoned Mine Reclamation Project, 
which includes the Henrieville Prospect 
Site east of Tropic 

 

Reopening of 
Ticaboo uranium 
mill and mine 

Ticaboo/Bullfrog 
(Socio only) 

Garkane has been contacted regarding 
service to the Ticaboo/Bullfrog area for 
planned re-opening of the uranium mill; 
the mine has been re-opened and is 
supplying its own power with diesel 
generators  

 

Miscellaneous 

Wild and Scenic 
River Suitability 
Study – Utah  
(USFS) 

Pine Valley, 
Cedar City, and 
Escalante RDs 

A draft EIS has been prepared analyzing 
the suitability of 86 Utah river segments, 
including 8 on the DNF in Garfield 
County, for inclusion in the National Wild 
and Scenic River System 
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ESTIMATED 
DISTURBANCE PROJECT (LEAD 

AGENCY) LOCATION DESCRIPTION (IF AVAILABLE) 

West Dixie Water 
Improvement  
(DNF) 

Powell RD No Information 

3,000 acres 
(2007) 
2,000 acres 
(2008) 
2,000 acres 
(2009) 
2,000 acres 
(2010) 

West Deer Creek 
Grazing Allotment  
(DNF) 

Escalante RD 
(Socio only) 

Proposal to re-authorize livestock grazing 
on the West Deer Creek Allotment north 
of Boulder, Utah east of SR 12 

 

Ohio University 
Dinosaur 
Collection  
(GSENM) 

GSENM 
Proposal to excavate and remove 
remains of a horned dinosaur from Grand 
Staircase National Monument 

 

McGath Lake 
Dam  (DNF) 

Escalante RD 
(Socio only) 

The McGath Lake Dam is deteriorating 
and in need of repair. Without action the 
dam is likely to fail and destroy an 
important fishery. McGath Lake is located 
approximately 16 miles north of 
Escalante.  

 
 

Dinosaur 
Documentary 
Film (BLM) 

GSENM & BLM 

Various locations within the GSENM, 
Wolverine Petrified Forest, The Blues 
Area, Red Canyon, Cocks Comb Road, 
etc, 

 

 

1.3.2.3. Cumulative Effects  
The incremental loss of paleontological resources over a period of time as a result of project-
related ground disturbance has the potential to result in cumulative effects because it could result 
in the destruction of non-renewable paleontological resources and irretrievable loss of scientific 
information. However, when paleontological monitoring and mitigation are implemented prior to 
and during project construction, fossils are protected and information is gained. All ground-
disturbing activities described in Table 4.19-2 have the potential to impact paleontological 
resources; the magnitude of impact would depend on the resources present and therefore the 
impact level cannot be estimated. With the implementation of monitoring and mitigation, the 
cumulative effects to paleontological resources resulting from any of the Action Alternatives in 
conjunction with past, present, and reasonably activities would be negligible. Further, any 
scientifically significant fossils discovered prior to or during ground disturbances related to 
Alternative A would benefit the scientific community through an increase in knowledge 
associated with the fossils. 

Under the No Action Alternative, overhaul of the existing 69 kV transmission line would result in 
ground disturbance and potential impacts to paleontological resources. Cumulative impacts 
associated with Alternative D would be similar to but somewhat less than those described for 
Alternative B. 
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1.4. PLAN CONSISTENCY 

The BLM’s GSENM Management Plan sets forth “Standard Procedures for Surface Disturbing 
Projects and Proposals (Appendix 2)” under which it is stated that “areas found to have unique 
paleontological resources will be avoided.”  In the case of the Proposed Action and Cedar Fork 
Southern Route rights-of-way crossing GSENM lands, no unique paleontological resources were 
identified on the surface within the area of disturbance during the course of the paleontological 
field survey, thus the Project is consistent with the Management Plan.   

The Kanab Field Office’s Resource Management Plan sets forth management actions for the 
protection of paleontological resources that must be met prior to permitting surface disturbing 
activities in paleontological Class I and II areas. There are no plan inconsistencies provided that 
these protections are in place prior to and during construction of either the Proposed Action or 
Cedar Fork Southern Route alternatives (if chosen). 

1.5. COMPLIANCE WITH OTHER LAWS AND REGULATIONS  

Fossils are classified as non-renewable scientific resources and are protected by various laws, 
ordinances, regulations, and standards (LORS) across the country. Professional standards for the 
assessment and mitigation of adverse impacts on paleontological resources have been established 
by the Society of Vertebrate Paleontology (SVP) (1995, 1996). Federal protections for 
scientifically significant paleontological resources apply to projects if any construction or other 
related project impacts occur on federally owned or managed lands, involve the crossing of state 
lines, or are federally funded. Federal protections apply to scientifically significant 
paleontological resources on federally owned/administered lands within the APE for the Project. 
Pertinent federal LORS are summarized in the following sections.  

1.5.1. National Environmental Policy Act  
The National Environmental Policy Act of 1969 (NEPA), as amended (Pub. L. 91-190, 42 USC 
4321-4347, January 1, 1970, as amended by Pub. L. 94-52, July 3, 1975, Pub. L. 94-83, August 9, 
1975, and Pub. L. 97-258 § 4(b), Sept. 13, 1982). NEPA recognizes the continuing responsibility 
of the Federal Government to “preserve important historic, cultural, and natural aspects of our 
national heritage...” (Sec. 101 [42 USC § 4321]) (#382).  

The goal of the NEPA process is to make informed, publicly supported decisions regarding 
environmental issues. Under NEPA, the Federal Government requires that: 

a) all federal agencies consider the environmental impacts of proposed actions;  

b) the public be informed of the potential environmental impacts of proposed 
actions; and  

c) that the public be involved in planning and analysis relevant to actions that 
impact the environment.  

1.5.2. Federal Land Management and Policy Act 
The Federal Land Management and Policy Act (FLPMA) of 1976 is found at 43 USC 1712[c], 
1732[b]); and at sections; 2, FLPMA of 1962 [30 USC 611]; Subpart 3631.0 et seq.), Federal 
Register Vol. 47, No. 159, 1982.  
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The FLPMA does not refer specifically to fossils. However, “significant fossils” are understood 
and recognized in policy as scientific resources. Permits which authorize the collection of 
significant fossils for scientific purposes are issued under the authority of FLPMA.  

Under FLPMA, federal agencies are charged to: 

a) manage public lands in a manner that protects the quality of scientific, scenic, 
historical, ecological, environmental, air and atmospheric, archaeological, and water 
resources, and, where appropriate, preserve and protect certain public lands in their 
natural condition (Section 102[a][8] [11]);   

b) periodically inventory public lands so that the data can be used to make informed 
land-use decisions (Section 102[a][2]); and   

c) regulate the use and development of public lands and resources through 
easements, licenses, and permits (Section 302[b]).  

1.5.3. American Antiquities Act of 1906 1 (6 USC 431 433) 
The American Antiquities Act of 1906 establishes a penalty for disturbing or excavating any 
historic or prehistoric ruin or monument or object of antiquity on federal lands as a maximum fine 
of $500 or 90 days in jail. 

1.5.4. National Historic Preservation Act of 1966 
The National Historic Preservation Act of 1966 (Pub. L. 89 665; 80 Stat. 915, 16 U.S.C. 470 et 
seq.). provides for the survey, recovery, and preservation of significant paleontological data when 
such data may be destroyed or lost due to a federal, federally licensed, or federally funded 
project. 

1.5.5. Code of Federal Regulations Title 43 
Under the Code of Federal Regulations (CFR) Title 43, Section 8365.1-5, the collection of 
scientific resources, including vertebrate fossils, is prohibited without a permit. Except where 
prohibited, individuals are also authorized to collect some fossils for their personal use. The use 
of fossils found on federal lands for commercial purposes is also prohibited.  

1.5.6. Department of the Interior Report- Fossils on Federal and Indian 
Lands 

In 2000, the Secretary of the Interior submitted a report to Congress entitled “Assessment of 
Fossil Management on Federal and Indian Lands.”  This report was prepared with the assistance 
of eight federal agencies including the Bureau of Indian Affairs, the BLM, the Bureau of 
Reclamation, the United States Fish and Wildlife Service, the USFS, the NPS, the U.S. 
Geological Survey (USGS), and the Smithsonian Institution. The consulting agencies concluded 
that administrative and Congressional actions with respect to fossils should be governed by these 
seven basic principles:   

a) Fossils on federal land are a part of America's heritage.  

b) Most vertebrate fossils are rare.  

c) Some invertebrate and plant fossils are rare.  

d) Penalties for fossil theft should be strengthened.  

e) Effective stewardship requires accurate information.  
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f) Federal fossil collections should be preserved and available for research and public 
education.  

g) Federal fossil management should emphasize opportunities for public involvement.  
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Tropic to Hatch Survey Results 

From: Alan_Titus@blm.gov 

Sent Friday, August 01, 2008 6:18 pm 

 

Affected Environment 

The route of the proposed action follows outcrops of the marine Tropic Shale starting at about 220 meters 
north of the turnoff from the Henderson Creek road to the lower reaches of Cedar Fork Canyon. At that 
point the route ascends steeply up through the topography and the geologic section, passing through the 
Tibbet Canyon, Smoky Hollow, John Henry, and Drip Tank members of the Straight Cliffs Formation as 
well as the Wahweap Formation and lower portion of the Kaiparowits Formation. These units record 
various rises and falls in sea level at the western margin of the Cretaceous Interior Seaway. 

However, even when sea level was high, the Straight Cliffs, Wahweap, and Kaiparowits formations were 
deposited so close to a major mountain uplift that they reflect coastal plain or nearshore conditions, rather 
than the homogeneous offshore marine mudstones of the underlying Tropic Shale. The interlayering of 
sandstone, conglomerate, mudstone, coal, and siltstone in the upper part of the Cretaceous sequence 
reflects a wide variety of humid terrestrial and nearshore marine environments ranging from offshore 
marine shelf and beach to coastal swamp and riverine environments. A diverse array of vertebrate fossils 
have been cataloged from these units, including some of the oldest known marsupials and placental 
mammals, dinosaurs, crocodylians, fish, turtles, lizards, and marine reptiles. Collectively these help 
establish the Kaiparowits-Paunsaugunt region as one of the most continuous records of Late Cretaceous 
terrestrial vertebrate life known in the world. 

Literature Review 

A review of available literature shows that the Tropic Shale to Kaiparowits sequence is highly 
fossiliferous in the general region and has yielded a number of important sites, mostly to the east in the 
Kaiparowits Basin, or to the south, along the Paunsaugunt Fault. A search of the BLM's online data base 
for reported fossil localities reveals the presence of two nearby Tropic Shale localities (42Ga495, 
42Ga496) with vertebrates (shark teeth). However no localities have been reported any closer than 1/2 
mile of the proposed route. A large number of terrestrial vertebrate localities have been reported by Jeff 
Eaton from the Smoky Hollow and John Henry Members nearby to the east in the Henderson Canyon 
area, and also to the west in the Cope Canyon area. 

Field Survey 

Because of the potential for significant fossil specimens to occur along the proposed route, a pedestrian 
field survey was completed on July 22nd. The survey could not proceed any farther than 406578E; 
4171727N (+/- 13' NAD 83) because the terrain is very steep and difficult to access (the road was washed 
out and impassible to even ATVs well south of Cedar Fork Canyon) and it was not clear where exactly 
the poles were to be sited. Large portions of the route have no good exposures of bedrock because of deep 
soil development or the presence of Holocene landslide or alluvial debris. 

Intermittent exposures of Tropic Shale, Tibbet Canyon and Smoky Hollow members were examined. No 
significant fossils were encountered, although colluvial debris showed the presence of large petrified logs 
and a single ganoid fish scale (possibly lepisostean) in the Smoky Hollow Member near the end point of 
the survey. Because these were not in situ and not significant by themselves they were not assigned a 
locality. However, these fossils are generally indicators of the right rock facies for the preservation of 
more significant vertebrate fossil resources. Large specimens of the oyster Crassostrea soleniscus were 
found to be abundant in the Tibbet Canyon Member and occasional fragmented specimens of Ostrea or 
Mytiloides occur in such large numbers and in such a continuous layer that again they were not assigned a 
locality. 



 

Recommendations 

It is recommended that any ground disturbing activity associated with road construction, pole 
emplacement, and storage of materials be monitored during the disturbance phase to insure that resources 
located in the shallow subsurface would not be adversely impacted. 

 

Alan L. Titus - Paleontologist 

Grand Staircase-Escalante National Monument 

190 East Center Street 

Kanab, UT 84741 

 

 



Appendix B (Confidential) 
Previously Recorded Fossil Localities 
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Appendix C 
 

General Project Acreage Tables 
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 Project Area Calculations (Acres) 

Alt 
Segment 

Acres 
Private State BLM GSENM USFS NPS TOTAL 

A-1 21.19 41.48 50.58 153.14 266.39 
A-2 26.65 26.65 
A-3 13.93 14.4 51.45 61 140.78 
A TOTAL 35.12 55.88 51.45 50.58 240.79 0 433.82 
B 
Removal 27.44 3.94 8.37 9.89 49.64 
A TOTAL 
+ B 
Removal 62.56 59.82 59.82 50.58 250.68 0 483.46 
B 146.04 45.84 115.61 0 76.33 34.44 418.26 
C-1 118.44 14.63 50.58 92.86 276.51 
C-2 38.71 38.71 
C-3 4.97 14.4 53.71 78.5 151.58 
C TOTAL 123.41 29.03 53.71 50.58 210.07 0 466.80 
B 
Removal 6.35 3.94 8.37 9.89 28.55 
C TOTAL 
+ B 
Removal 129.76 32.97 62.08 50.58 219.96 0 495.35 
E-W 48.65 48.65 
N-S 27.24 27.24 

 
Total Long-Term Disturbance* Area (Acres) 

Alternative 
Long-Term Disturbance (Acres) 

Private State BLM GSENM USFS NPS Total 

A-1 5.31 5.01 0.00 6.74 17.72 0.00 34.78

A-2 0.00  0.00  0.00  0.00 2.87  0.00 2.87

A-3 2.67 1.68 5.23 0.00 5.88  0.00 15.47

A Total 7.97 6.70 5.23 6.74 26.47 0.00 53.12

B (Bryce 1 Substation 
on USFS land) 19.36 5.74 13.12 0.00 6.59 1.04 45.85 

B  (Bryce 2 Substation 
on Private land) 21.30  (same)  (same) (same) 4.52 (same) 45.62 

C-1 13.97 1.58 0.00 6.74 9.12 0.00 31.41

C-2  0.00  0.00  0.00  0.00 3.92  0.00 3.92

C-3 2.22 1.68  5.42  0.00  7.00 0.00 16.33

C Total 16.19 3.26 5.42 6.74 20.04 0.00 51.66

North-South Interconnect  0.00 0.00  0.00  0.00 2.91  0.00 2.91

East-West Interconnect  0.00 0.00  0.00  0.00 5.85  0.00  5.85
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Long-Term Disturbance (Acres) 
Alternative 

Private State BLM GSENM USFS NPS Total 

Interconnect Total  0.00 0.00  0.00  0.00 8.76  0.00  8.76

*Includes permanent disturbance associated with power poles (estimated), substations, substation 
access roads, existing access road upgrades, and 10-foot wide centerline access roads. 

Total Short-Term Disturbance Area by Alternative Segments and Land Ownership* 

Alternative 
Temporary Disturbance (Acres) 

Private State BLM GSENM USFS NPS Total 

A-1 8.76 18.14 0.00 23.27 70.55 0.00 120.72

A-2 0.00 0.00 0.00 0.00 14.21 0.00 14.21

A-3 9.19 6.96 28.14 0.00 23.08 0.00 67.37

A Total 17.94 25.10 28.14 23.27 107.84 0.00 202.29

B 75.38 20.19 54.08 0.00 18.48 0.78 168.91

C-1 68.72 7.23 0.00 23.27 48.30 0.00 147.52

C-2 0.00 0.00 0.00 0.00 21.69 0.00 21.69

C-3 1.74 6.95 29.34 0.00 36.19 0.00 74.22

C Total 70.47 14.18 29.34 23.27 106.18 0.00 243.44

North-South Interconnect 0.00 0.00 0.00 0.00 13.78 0.00 13.78

East-West Interconnect 0.00 0.00 0.00 0.00 24.97 0.00 24.97

Interconnect Total 0.00 0.00 0.00 0.00 38.75 0.00 38.75

*Includes temporary disturbance associated with pulling sites, laydown areas, and power pole (H-
structure) installation.  Some overlap between disturbance areas exists because a single area could 
be used for multiple alternatives.  "Limited Access" areas not analyzed for temporary disturbance 
associated with pole installation. 
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Appendix D 
 

Resource-Specific Project Area Acreage Tables 

 48 



Alternative A 
Segment A-1 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1  
2 17.84 40.41 5.88 40.87 105 
3 0 
4 3.34 1.05 79.3 83.69 
5 44.67 32.9 77.57 

Total 266.26 
 
Segment A-2 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1  
2  
3  
4 19 19 
5 7.64 7.64 

Total 26.64 
 
Segment A-3 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1 0.12 6.82 10.15 17.09 
2 9.25 30.81 5.34 45.4 
3 4.55 7.58 6.58 18.71 
4 3.88 17.94 21.82 
5 37.7 37.7 

Total 140.72 
 
Alternative A – 69 kV Line Removal 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1 4.98 4.98 
2 18.17 3.94 3.21 6.7 32.02 
3 2.13 0.17 2.3 
4 7.12 3.19 10.31 
5  

Total 49.61 
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Alternative B 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1 0.13 53.05 3.85 57.03 
2 102.71 30.1 25.59 26.92 4.16 189.48 
3 7.2 14.68 27.06 48.94 
4 7.13 45.53 21.33 73.99 
5 28.94 0.91 9.86 8.94 48.65 

Total 418.09 
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Alternative C 
Segment C-1 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1  
2 93.11 10.2 5.88 43.94 153.13 
3  
4 6.5 14.41 20.91 
5 18.77 4.42 44.8 34.5 102.49 

Total 276.53 
 
Segment C-2 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1  
2 6.89 6.89 
3  
4 30.48 30.48 
5 1.37 1.37 

Total 38.74 
 
Segment C-3 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1 0.12 6.82 10.15 17.09 
2 0.3 36.96 1.63 38.89 
3 4.55 7.57 6.58 18.7 
4 43.44 43.44 
5 33.39 33.39 

Total 151.51 
 
Alternative C – 69 kV Line Removal 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1  
2  
3  
4  
5  

Total  
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Interconnect Options 
North-South 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1  
2  
3  
4  
5  

 
East-West 
PFYC 
Class Private State BLM GSENM USFS NPS Total 

1  
2  
3  
4  
5  
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This addendum updates the Paleontological Resources Specialist Report dated December 2009 by 
expanding the report to include the Agency Preferred Alternative and providing errata to expand 
on or correct data previously presented. 

Agency Preferred Alternative 
The Agency Preferred Alternative was developed through a joint effort of all agencies (USFS, 
BLM, and NPS) taking into consideration the impacts of all of the resources along the Action 
Alternatives. Alternative E is the Agency Preferred Alternative because it attains the project’s 
purpose and need while still being sensitive to other resource concerns within the Project Area, 
and the missions and management objectives of the various land management agencies 
responsible for the public lands that would be crossed by the Agency Preferred Alternative. 

The 100-foot-wide right-of-way for Alternative E, the Agency Preferred Alternative route 
(Figure 1) would begin with Segment C1 (17.36 miles), the East-West Interconnect option (3.70 
miles), and a combination of portions of Segments A-3 and C-3 (referred to as E-3). Alternative E 
contains the segment combining portions of Alternatives A and C called E-3. Segment E-3 begins 
where the East-West Interconnect joins the Alternative A route and terminates at the Hatch 
Substation. Segment E-3 would follow Segment A-3 for 1.6 miles to the point where it intersects 
Segment C-3 and would follow the remainder of Segment C-3, terminating at the Hatch 
Substation for 6.76 miles. The total length of the preferred route would be 29.41 miles. 

Approximately 16.23 miles of the existing 69 kV transmission line infrastructure from the Bryce 
Canyon Substation to the Hatch Mountain Substation would be removed. 

Alternative E, the Agency Preferred Alternative, would also require the amendment of the 
GSENM MP (BLM 2000) by changing the designation of a 300-foot-wide 3.68-mile stretch 
(133.74 acres) of the Primitive Zone to Passage Zone, and within this area, changing the existing 
VRM Management Class designation from Class II to Class III. 
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Figure 1. Alternative E, Agency Preferred Alternative Route 

 2 



 

 
 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK.
 

3 




 

   
 

 

 

 

 

 

 

Resource Impacts 
Alternative E, the Agency Preferred Alternative route, is comprised of segments or portions of 
segments analyzed under Alternatives A and C, which are fully analyzed in the original Specialist 
Report dated December 2009.  Resource specific disturbance acreages and other data specific to 
Alternative E, the Agency Preferred Alternative, are provided in the table below. 

PFYC CLASS 
ALTERNATIVE E: PREFERRED 
ALTERNATIVE 

69 KV LINE REMOVAL, 
ALTERNATIVE E 

Project Area Disturbance Acreage 
1 22.07 4.98 

2 215.43 
32.02 

3 0.00 
0.00 

4 61.97 
12.62 

5 182.09 
0.00 

Total 3-5 244.06 
12.62 

Total All 481.56 
49.63 

Short- and Long-Term Disturbance Acreage 
1 6.16 4.98 
2 130.75 32.03 
3 0.00 0.00 
4 48.47 12.62 
5 83.97 0.00 
Total 3-5 132.44 12.62 
Total All 267.44 49.63 

General Overall risk for Alternative E was determined to be negligible 
with implementation of mitigation measures 
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Errata 
Some changes, clarification and updates to resource-specific data and analysis were made as a 
result of the comments received on the Draft Environmental Impact Statement. The errata below 
update the original Specialist Report dated December 2009. 

Page 3 

The second paragraph under the heading 1.1.2.2 Alternative B: Parallel Existing 69 kV Route 
should read: 

The Alternative B Route would generally parallel the existing 69 kV line right-of-way, but must 
be separated from the existing 69 kV line right-of-way for constructability and safety reason, in 
order to safely build and energize the line prior to removal of the existing line. Alternative B 
would extend 29.11 miles. This alternative route would begin at the proposed East Valley 
Substation located east of Tropic and extend west through the Tropic Substation (the Tropic 
Substation would be decommissioned) and then cross SR 12 and continue across BRCA 
(deviating slightly from the existing right-of-way for approximately 1.5 miles) to a point near the 
current Bryce Canyon Substation near Bryce Canyon City. For this Alternative, the Bryce 
Canyon Substation would be decommissioned and a new replacement substation would be built at 
a new location approximately 1 mile to the west to allow for needed expansion. The route would 
extend approximately 0.5 mile to the north around Bryce Canyon City, west across SR 63 and 
then parallel Garkane’s existing 69 kV line right-of-way predominately across private and SITLA 
lands. The alternative route would parallel the existing right-of-way just to the south across the 
plateau in a northwest direction to Red Canyon, where it would generally follow the existing 
right-of-way through Red Canyon into Long Valley where it would cross U.S. 89 and continue to 
the Hatch Mountain Substation. From there the route would follow the existing line south to the 
Hatch Substation. This route would cross 5.58 miles of DNF, 8.29 miles of KFO, 2.81 miles of 
BRCA, 3.63 miles of SITLA, and 8.80 miles of private lands. 

Page 13: 

The paragraph under the heading Sevier River Formation (Ts) should read: 

The Sevier River Formation is Pliocene to possibly Miocene in age and is characterized by poorly 
consolidated coarse to fine-grained clastic fluvial deposits locally containing airfall tuffs and 
lacustrine rocks (Eppinger et al. 1990). This formation is believed to have at least in part been 
formed by alluvium washed in by the Sevier River and deposited as valley fill (Ives 1947). A 
review of Kirkland, et al. (2006) indicates that there have been recent discoveries of richly 
preserved Miocene fauna within the Sevier River Formation in Utah. 

Page 20: 

Replace Figure 1.2-2 with the following revised version. 

Page 24: 

The second paragraph under Alternative A: Proposed Action should read: 

Under Alternative A, the proposed transmission line Project Area would contain 22.07 acres of 
Class 1 units, 182.42 acres of Class 2 units, 0 acres of Class 3 units, 164.28 acres of Class 4 units, 
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and 122.91 acres of Class 5 units. As discussed in Section 1.2.10.2, geologic units with a PFYC 
of Class 1 or Class 2 are not likely to contain significant fossil resources and are considered to 
have a “low” paleontological resource potential. Under this alternative, a total of 278.74 acres 
associated with construction of the transmission line would be within paleontologically sensitive 
units (PFYC Classes 3, 4, and 5). 

The third paragraph under the same heading should read: 

Under Alternative A, short- and long-term ground disturbances within and outside of the rights-
of-way would occur in 7.24 acres of Class 1 units, 99.44 acres of Class 2 units, 0 acres of Class 3 
units, 82.56 acres of Class 4 units, and 53.15 acres of Class 5 units. A total of 135.70 short- and 
long-term disturbance acres would be within paleontologically sensitive units (PFYC Classes 3, 
4, and 5). 

Page 25: 

The first sentence of the first full paragraph should read: 

In total, 242.39 acres of disturbance is anticipated under Alternative A. 

The second paragraph under Alternative B: Parallel Existing 69 kV Route should read: 

Under Alternative B, the Project Area would contain 57.03 acres of Class 1 units, 189.48 acres of 
Class 2 units, 0 acres of Class 3 units, 122.93 acres of Class 4 units, and 48.65 acres of Class 5 
units. A total of 171.58 acres associated with the transmission line would be within 
paleontologically sensitive units (PFYC Classes 3, 4, and 5). 
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Figure 1.2-2. Potential Fossil Yield Classification in the Project Area 
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Page 25 (continued):
 

The third paragraph under the same heading should read: 


Under this alternative, short- and long-term ground disturbances associated with construction
 
would occur in 29.24 acres of Class 1 units, 116.83 acres of Class 2 units, 0 acres of Class 3 units, 

48.52 acres of Class 4 units, and 23.60 acres of Class 5 units. A total of 72.13 acres associated 
with construction of the transmission line would be within paleontologically sensitive units 
(PFYC Classes 3, 4, and 5). 

The first sentence of the fourth paragraph should read: 

In total, 218.20 acres of disturbance is anticipated under Alternative B. 

The second paragraph under Alternative C: Cedar Fork Southern Route should read: 

Under Alternative C, the Project Area would contain 22.07 acres of Class 1 units, 219.46 acres of 

Class 2 units, 0 acres of Class 3 units, 119.65 acres of Class 4 units, and 137.25 acres of Class 5
 
units. A total of 256.90 acres associated with construction of the transmission line would be 

within paleontologically sensitive units (PFYC Classes 3, 4, and 5). 


The third paragraph under the same heading should read: 

Under this alternative, short- and long-term ground disturbances associated with construction 
would occur in 6.47 acres of Class 1 units, 134.54 acres of Class 2 units, 0 acres of Class 3 units, 
76.43 acres of Class 4 units, and 72.16 acres of Class 5 units. A total of 148.59 short- and long-
term disturbance acres would be within paleontologically sensitive units (PFYC Classes 3, 4 and 
5). 

Page 26:
 

The first sentence of the first full paragraph should read: 


In total, 289.60 acres of disturbance is anticipated under Alternative C. 


Pages 26-27:
 

Replace Tables 1.3-1 and 1.3-2 with the following tables: 


Table 1.3-1. Summary of Project Area Acreage by PFYC Class 

PFYC 
RANKING 

ALTERNATIVE 
A 

ALTERNATIVE 
B 

ALTERNATIVE 
C 

INTERCONNECTS 69 KV LINE 
REMOVAL, ALTS 

A & C NORTH-
SOUTH 

EAST-
WEST 

Class 1 22.07 57.03 22.07 0.00 0.00 4.98 

Class 2 182.42 189.48 219.46 0.00 7.94 32.03 
Class 3 0 0 0 0.00 0.00 0 
Class 4 164.28 122.93 119.65 11.07 0.00 12.62 
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PFYC 
RANKING 

ALTERNATIVE 
A 

ALTERNATIVE 
B 

ALTERNATIVE 
C 

INTERCONNECTS 69 KV LINE 
REMOVAL, ALTS 

A & C NORTH- EAST-
SOUTH WEST 

Class 5 122.91 48.65 137.25 16.16 40.73 0 
Total 
Class 3-5 278.74 171.58 256.90 27.23 40.73 12.62 

Total 
Project 
Area 
Acres* 

483.23 418.09 498.43 27.23 48.67 49.63 

*Includes most but not all short- and long-term ground disturbances related to project components outside of 
the right-of-way. 

Table 1.3-2. Summary of Proposed Disturbance Acreage 

PFYC 
RANKING 

ALTERNATIVE 
A ALTERNATIVE B ALTERNATIVE C 

INTERCONNECTS 69 KV LINE 
REMOVAL 

ALTS A & C 
NORTH-
SOUTH 

EAST-
WEST 

Class 1 7.24 29.24 6.47 0.00 0.00 4.98 
Class 2 99.44 116.83 134.54 0.00 6.39 32.03 
Class 3 0 0 0 0.00 0.00 0 
Class 4 82.56 48.52 76.43 12.49 0.00 12.62 
Class 5 53.15 23.60 72.16 4.19 24.43 0.00 
Total Class 3-
5 135.70 72.13 148.59 16.68 24.43 12.62 

Total 
Disturbance 242.39 218.20 289.60 16.68 30.82 49.63 
Acres* 

* Includes short- and long-term disturbance calculated using GIS as well as estimated power pole 
disturbance acreage. Due to subtle differences in GIS data files, there are slight discrepancies between 
disturbance acreages listed here and those in general disturbance tables found in Chapter 2. 

Page 40: 

Literature Cited 

The following is an addition to the Specialist Report Literature Cited. 

Kirkland, J.I., D. D. Deblieux, M. Hayden and G. Willis. 2006. Utah Geological Survey: A 
Valuable Partner in the Management of Federal Fossil Resources. Published in Fossils 
from Federal Lands, New Mexico Museum of Natural History and Science Bulletin 34. 
S.G. Lucas, J.A. Spielman, P.M. Hester, J.P. Kenworthy and V.I Santucci, eds. 
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Pages 46-47: 

The tables below detail the land management, and long- and short-term disturbance associated 
with Alternative E, the Agency Preferred Alternative, and should be added to the tables presented 
in Appendix C of the Specialist Report of December 2009. 

Agency Preferred Alternative Project Area 

ALTERNATIVE E PROJECT AREA* (ACRES) 
SEGMENTS PRIVATE SITLA KFO GSENM DNF BRCA TOTAL 

Segment C-1 118.44 14.63 0.00 50.58 92.86 0.00 276.51 
East-West 
Interconnect 0.00 0.00 0.00 0.00 48.65 0.00 48.65 
Segment E-3 6.30 14.85 54.24 0.00 52.40 0.00 127.79 
69 kV Line Removal 
– Alternative E 6.35 3.94 8.37 0.00 9.89 0.00 28.55 

Alternative E Total 131.09 33.42 62.61 50.58 203.80 0.00 481.50 

*The Project Area contains the 100-foot right-of-way, substation sites and their associated access roads; all 
temporary work spaces outside the right-of-way; and the disturbance area associated with the existing 69 kV 
transmission line removal.  

Agency Preferred Alternative 100-foot Right-of-Way Encumbrances* 

ALTERNATIVE E RIGHT-OF-WAY (ACRES) 
SEGMENTS PRIVATE SITLA KFO GSENM DNF BRCA TOTAL 

Segment C-1 83.11 12.59 0.00 44.58 70.42 0.00 210.70 
East-West 
Interconnect 0.00 0.00 0.00 0.00 44.99 0.00 44.99 
Segment E-3 2.56 12.86 40.71 0.00 44.87 0.00 101.00 

Alternative E Total 85.67 25.45 40.71 44.58 160.28 0.00 356.69 

*Buffer of 50 feet on each side of transmission line. Not all acres would be disturbed within the right-of-way, 
but the right-of-way is considered to be long-term encumbrance for the duration of the permit. 

Agency Preferred Alternative Total Long-Term Surface Disturbance and Land 
Ownership/Management 

ALTERNATIVE E LONG-TERM DISTURBANCE* (ACRES) 
SEGMENTS PRIVATE SITLA KFO GSENM DNF BRCA TOTAL 

Segment C-1 13.97 1.58 0.00 6.74 9.12 0.00 31.41 
East-West 
Interconnect 0.00 0.00 0.00 0.00 5.85 0.00 5.85 
Segment E-3 2.24 1.68 5.42 0.00 4.19 0.00 13.54 
Alternative E Total 16.21 3.26 5.42 6.74 19.16 0.00 50.80 

*Includes long-term disturbance associated with power poles, substations, substation access roads, existing 
access road upgrades, and a 10-foot-wide centerline access route. 
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Agency Preferred Alternative Total Short-Term Surface Disturbance and Land 
Ownership/Management 

ALTERNATIVE E SHORT-TERM DISTURBANCE* (ACRES) 
SEGMENTS PRIVATE SITLA KFO GSENM DNF BRCA TOTAL 

Segment C-1 68.72 7.23 0.00 23.27 48.30 0.00 147.52 
East-West 
Interconnect 0.00 0.00 0.00 0.00 24.97 0.00 24.97 
Segment E-3 1.74 6.95 30.32 0.00 22.54 0.00 61.55 
Alternative E Total 70.46 14.18 30.32 23.27 95.81 0.00 234.04 

*Includes short-term disturbance associated with pulling and splicing sites, lay-down areas, and power pole 
(H-structure) installation. Some overlap between disturbance areas exists because a single area could be 
used for multiple alternatives. Limited access areas were not analyzed for short-term disturbance associated 
with pole installation. Alternative B also includes short-term disturbance associated with removal of the 
existing 69 kV transmission line. 

Short-Term Disturbance Associated with Removal of Existing 69 kV Line (Parallel 
to Alternative B) 

SHORT-TERM DISTURBANCE* (ACRES) 
PRIVATE SITLA KFO GSENM DNF BRCA TOTAL 

27.44 3.94 8.36 0.00 9.89 0.00 49.63 

*This short-term disturbance area includes lay-down yards and pulling and splicing sites needed for the 
existing 69 kV line removal. For analysis, short-term surface disturbance for line removal is assumed to 
include all of the short-term disturbance areas (i.e., lay-down areas, pulling/splicing sites) that are included 
under Alternative B. This effectively reduces the amount of disturbance shown for Alternative B as these 
areas are the same as those counted for the installation of the 138 kV line. In reality these areas needed for 
removal would be very similar to, but slightly offset from, the installation sites.  
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Consideration of Best Available Science 
The techniques and methodologies used in this analysis consider the best available science. The 
analysis includes a summary of the credible scientific evidence that is relevant to evaluating 
reasonably foreseeable impacts. In addition, the analysis also identifies the methods used and 
references the scientific sources relied on. When appropriate, the conclusions are based on a 
scientific analysis that shows a thorough review of relevant scientific information, a consideration 
of responsible opposing views, and the acknowledgment of incomplete or unavailable 
information, scientific uncertainty, and risk. 
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