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United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 

WYOMING STATE OFFICE 
P.O. BOX 1828 

CHEYENNE. WYOMING 82003 

1793 (934) 

5101 YKAK 

OCT 0 5 1989 

Dear Reader: 

This Final Environmental Impact Statement (FEIS) has been prepared to analyze 

potential impacts from five proposed Amoco carbon dioxide gas (CO2) projects 

within Wyoming which may be constructed over the next eight years, and to 

address comments received on the Draft EIS (DEIS). Four of the projects 

involve the use of CO2 for enhanced oil recovery (EOR) purposes in existing 
Amoco operated oil fields. The fifth project consists of the development of a 

naturally occurring carbon dioxide source in southwestern Wyoming, near 

Fontenelle Reservoir. This project will provide the needed amount of C02 

gas necessary to flood the four fields. A portion of one field lies in 

Montana. 

BLM decided to print a complete, rather than a partial, Final EIS for several 

reasons. Among these were the extended time delay between issuance of the 

Draft (November 18, 1988) and the Final EIS. Also considered was the fact 

that since publication of the DEIS, Amoco has delayed implementation of all 

projects for two years. Finally it was necessary to evaluate additional 

information received from Exxon Company, which resulted in the development and 

analysis of an additional alternative to Amoco's Fontenelle Project. This ^ 

alternative is identified as the "Exxon Alternative C02 Supply Alternative. 

The BLM received 27 comment letters during public review of the DEIS. Letters 

were received from municipalities and counties in the affected project areas. 

Many were received from Wyoming State agencies. The U.S. Environmental 

Protection Agency's (EPA) letter raised several issues relating to emissions 

and protection of groundwater resources. Responses to all the letters can e 

found in Chapter 7 of the FEIS. 

BLM has determined that its preferred alternative is to grant ^ts-of-way 

for all of Amoco*s proposed actions, including the Fontenelle Project. B 

wilfdilay issuance of its Record of Decision (ROD) pending submission of 

complete and adequate Plans of Development from Amoco, and the completion of 

any additional analysis on an individual site specific basis. 

The BLM takes this opportunity to thank the individuals and organizations who 

Drovided suggestions and comments on the Draft EIS. Copies of t e t or 

Final EISs may be obtained from Glen Nebeker, Casper BLM ^lstr^c^307/oai-^oo 

1701 East E Street, Casper, Wyoming 82601, or by calling him a ( ) 

Sincerely, 

State Director 
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ABSTRACT 

This final environmental impact 
statement (FEIS) assesses the 
environmental consequences of federal 
approval of the Amoco Carbon Dioxide 
Projects proposed by Amoco Production 
Company. Major project components are 
a C02 wellfield, gas gathering system 
and gas processing plant near 
Fontenelle, Wyoming; pipelines which 
would carry C02 from an existing Exxon 
pipeline to four operating oil fields 
(Elk Basin, Beaver Creek, Little 
Buffalo Basin and Salt Creek) for 

enhanced oil recovery in the fields; 
and gas recycle plants in each of 
the fields. 

Based on the issues and concerns 
identified during the scoping pro¬ 
cess, the EIS focuses on impacts to 
socioeconomics, soils and reclama¬ 
tion, water resources and wildlife. 
The EIS analyzes direct and indirect 
impacts to various resources from 
the projects as well as cumulative 
impacts. Cumulative impacts are 
impacts that would occur from the 
Proposed Actions or alternatives 
plus other interrelated projects 
existing or planned for development 
in the area of influence during the 
analysis period. 

See the Summary for an overview of 
impacts that would occur from con¬ 
struction and operation of the pro¬ 
jects . 

EIS CONTACT 

The comment period for the FEIS will 
end December 18, 1989. All comments 
should be forwarded to: 

Bureau of Land Management 
Attention: Glen Nebeker 
Casper District Office 
1701 East E Street 
Casper, Wyoming 82601 
(307) 261-7600 

DATE EIS MADE AVAILABLE TO EPA 
AND THE PUBLIC 

Draft: November 18, 1988 

Final: November 13, 1989 



SUMMARY 

The purpose of this Final Environ¬ 
mental Impact Statement (FEIS) is to 
analyze the potential environmental 
and socioeconomic consequences result¬ 
ing from construction, operation, 
maintenance and abandonment of the 
five proposed Amoco C02 Projects. In 
addition, the FEIS explores reasonable 
alternatives to proposals made by 
Amoco. This FEIS is intended to 
inform the public of the possible 
impacts associated with the projects 
and aid the BLM in making a knowledge¬ 
able decision on whether to grant 
rights-of-way and other BLM permits 
necessary for construction and opera¬ 
tion of the following projects: 

FONTENELLE PROJECT: 
o Ten development wells in the 

Raptor C02 Unit 
o 24.0 miles of gas gathering 

system pipelines 
o 150 MMSCFD gas processing plant 

ELK BASIN PROJECT: 
o 178 miles of C02 pipeline 
o 150 MMSCFD gas processing plant 

BEAVER CREEK PROJECT: 
o 43.9 miles of C02 pipeline 
o 150 MMSCFD C02 recycle plant 

LITTLE BUFFALO BASIN PROJECT: 
o 35.5 miles of C02 pipeline 
o 150 MMSCFD C02 recycle plant 

SALT CREEK PROJECT: 
o 9.2 miles of C02 pipeline 
o 150 MMSCFD C02 recycle plant 

The FEIS contains seven chapters and 
four appendices. Chapter 1 provides 
an introduction to the document and 
states the purpose and need for 
Amoco’s Proposed Actions. Chapter 2 
contains descriptions of the Proposed 
Actions and their alternatives, pro¬ 
vides a summary and comparison of the 
alternatives and identifies the BLM’s 

Preferred Alternative. Chapter 3 
describes the affected environment 
for each of the projects as well as 
alternatives. Chapter 4 analyzes 
the potential impacts to environmen¬ 
tal and socioeconomic resources from 
the Proposed Actions and alterna¬ 
tives. The analysis of impacts 
includes discussion of impacts of 
"Associated Projects", i.e. portions 
of the Bairoil/Dakota Pipeline that 
would have to be built to supply C02 
to the origin station of the Elk 
Basin and Salt Creek Projects. 

Chapter 5 summarizes cumulative im¬ 
pacts, mitigation measures, unavoid¬ 
able adverse impacts, short-term and 
long-term impacts and irreversible 
and irretrievable commitments of re¬ 
sources. Chapter 6 describes the 
preparation of the draft and final 
documents including team organiza¬ 
tion, public scoping and consul¬ 
tation with individuals, organi¬ 
zations and government agencies. 
Comment letters received by the BLM 
on the DEIS are reprinted in Chapter 
7. This chapter also includes BLM 
responses to those comments. 

Appendix 1 lists provisions and 
measures designed to reduce impacts. 
Appendix 2 documents compliance with 
the Endangered Species Act. A memo¬ 
randum of understanding and roles 
and procedures for mitigation of 
potential impacts to cultural re¬ 
sources is contained in Appendix 3. 
Appendix 4 contains maps showing the 
approximate location of proposed and 
alternative pipeline alignments. 

To assist the reader, certain tech¬ 
nical terms used in the FEIS have 
been defined in the glossary. These 
terms appear as italics in the text 
the first time they are used in each 
chapter. Abbreviations and acronyms 
are similarly defined in the glos¬ 
sary. 



In addition to this FEIS, technical 
support documents have been prepared 
for each of the following resources: 

o Socioeconomic Resources 

o Wildlife and Aquatic Resources 

o Transportation 

o Soils, Vegetation and Agricul¬ 
tural Resources 

o Mineral and Paleontological 
Resources 

Technical support documents are avail¬ 
able for review at the BLM Worland, 
Casper and Rock Springs district 
offices in Wyoming, the Wyoming State 
Office in Cheyenne, and the Miles City 
District in Miles City and Billings 
Resource Area offices in Billings, 
Montana. 

All of the proposed C02 flood projects 
(Elk Basin, Beaver Creek, Little 
Buffalo Basin and Salt Creek) and 
their alternatives would have the same 
types of impacts because these impacts 
are a function of pipeline, recycle 
plant and wellfield construction 
activities common to them all. The 
significance of impacts is related to 
the type of environment into which the 
project is being introduced. Since 
all of the C02 flood projects would 
occur in developed oil fields with 
supply pipelines following existing 
pipeline corridors, the significance 
of the impact is mitigated in all 
cases. Impacts differ among projects 
and between a proposed project and its 
alternative primarily because of the 
length of pipeline routes and the size 
(number of wells) of each targeted oil 
field. 

The Amoco C02 Project would positive¬ 
ly affect the development of oil re¬ 
sources. The economy of the project 
areas would benefit through increased 
employment, sales and uses taxes, and 
ad valorem taxes directly and indi¬ 
rectly associated with increased oil 
production. Adverse impacts of the 
construction workforce would be miti¬ 

gated by encouraging, through the 
busing program, inmigrant workers to 
reside in communities best able to 
accommodate temporary growth. 

The major adverse impacts of all 
projects would include land surface 
disturbance resulting in vegetation 
cover loss and, consequently, loss 
of wildlife and livestock forage and 
an increased potential for erosion. 
Land disturbance will be minimized 
through a variety of Amoco voluntary 
and BLM stipulated mitigation meas¬ 
ures which will be incorporated into 
the Plans of Development (PODs). 
These include limiting clearing of 
the right-of-way to areas essential 
to safe construction, and imple¬ 
menting erosion control measures and 
revegetation techniques appropriate 
to site specific conditions. 

In addition to habitat disturbance, 
wildlife will be disturbed by con¬ 
struction activity along the pipe¬ 
line routes, in the wellfields and 
at the plant sites. Disturbance 
will be minimized by confining con¬ 
struction activities to non-critical 
time periods. 

Short-term degradation of water 
quality would occur due to trenching 
at pipeline stream crossings. De¬ 
gradation of water quality and as¬ 
sociated riparian resources will be 
minimized by limiting construction 
activity within streams and in the 
riparian zone. Water resources may 
also be impacted by a pipeline leak 
or rupture within a stream. Po¬ 
tential impacts of these unlikely 
events would be reduced by the use 
of block valves which would limit 
the amount of C02 leaked to the 
environment. 

Minor air quality degradation is 
expected from fugitive dust and con¬ 
struction equipment emissions along 
the rights-of-way and in wellfields. 
But air quality in existing well¬ 
fields is expected to improve as 
recycle plants reduce H2S and S02 
emissions in the fields. Construc¬ 
tion-related vehicles would increase 
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traffic and are likely to cause 
accelerated deterioration of some 

roadways. 

Both long- and short-term impacts to 
recreation, wilderness areas and 
visual resources can be expected due 
to noise from construction and visi¬ 
bility of the reclaimed pipeline 
alignment, but these impacts would be 
minor because of the location of all 
facilities adjacent to similar dis¬ 
turbances. Similar impacts to cul¬ 
tural resources (e.g., historic tra¬ 
ils) would result from construction 
of all projects. Until Class III 
cultural surveys are conducted for all 
alignments, the extent of impact and 
required mitigation cannot be deter¬ 
mined. Long-term impacts to cultural 
sites should be minor after mitigation 

measures are implemented. 

During pipeline transport and injec¬ 
tion in the wellfields, C02 would pose 
no health hazard except in the event 
of a pipe rupture. A pipeline rupture 
would pose a physical hazard from 
flying rocks and pieces of pipe. 
Danger of asphyxiation or freezing 
would be limited to the area adjacent 
to the pipe. Gas in the Raptor C02 

Unit, in the Fontenelle Gas 
gathering pipeline system and in 
production flowlines in each well- 
field would be sour (i.e., gas con¬ 
taining hydrogen sulfide). The 
danger of a well blowout or a sour 
gas pipeline rupture could extend 
for up to four miles from the rup¬ 
ture site. The danger to workers 
and the public would be minimized 
with appropriate construction tech¬ 
niques including block valves and 
with an H2S contingency plan for each 
of the wellfields and for the Fon¬ 
tenelle Project area. 

The BLM preferred alternative is to 
grant rights-of-way and associated 
permits for Amoco’s Proposed Ac¬ 
tions, conditional upon specific 
Project Plans of Development and the 
completion of additional environmen¬ 
tal analysis on an individual, site- 
specific basis. This would address 
site specific resource concerns, and 
alignment and/or location adjust¬ 
ments in access roads, pipelines, C02 
production wells and processing 
facilities, as well as other as¬ 
sociated ancillary facilities. 

iv 
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CHAPTER 1 
INTRODUCTION 

1.1 INTRODUCTION 

The five projects evaluated in this 
Final Environmental Impact Statement 
(FEIS) consist of a single C02 supply 
source (Fontenelle C02 Supply Project) 
and C02 floods in four existing Wyom¬ 
ing oil fields (Elk Basin C02 Project, 
Little Buffalo Basin C02 Project, 
Beaver Creek C02 Project and Salt 
Creek C02 Project). Each of the five 
projects are considered separate 
Proposed Actions. Amoco Production Com¬ 
pany (Amoco) may decide, at a later 
date, to construct any combination of 
the five projects. Because the pro¬ 
jects would be constructed in dif¬ 
ferent locations throughout the state 
and the proposed construction sched¬ 
ules are staggered, no significant 
cumulative impacts are expected from the 
Proposed Actions (see Section 5.A). 

The purpose of this FEIS is to evalu¬ 
ate the impacts associated with con¬ 
struction, operation, maintenance and 
abandonment of five separate projects 
proposed by Amoco. The five projects 
are being analyzed together because 
they all involve the application of 
enhanced oil recovery techniques through 
the use of carbon dioxide (C02) flood¬ 
ing. 

The Proposed Actions represent Amoco ’ s 
second step in an overall strategy to 
improve ultimate oil recovery from 
existing fields throughout the State 
of Wyoming. Amoco initiated its C02 
strategy for the state in October 1986 
with the injection of C02 into the 
Tensleep Formation at its Bairoil- 
Wertz Field located in Carbon and 
Sweetwater counties. Construction is 
presently ongoing to expand the C02 
flood to the Bairoil-Lost Soldier 
Field. Although it will likely take 
numerous years to determine the econo¬ 
mic success of the Bairoil C02 Pro¬ 
ject, preliminary results have been 
encouraging. Production from the 

Wertz Tensleep has nearly doubled 
since the start of C02 injection. A 
large portion of that incremental 
production is believed to be attrib¬ 
utable to the C02 flood. 

At this point, Amoco has made no 
commitments to construct any of the 
projects evaluated in this FEIS. 
Future commitments to construct the 
projects will be based on several 
factors including the completion of 
detailed engineering and reservoir 
studies to assure that C02 flooding in 
the fields is technically and economi¬ 
cally feasible. Also, future oil 
prices and price stability will play 
key roles in Amoco *s decisions regard¬ 
ing these projects. 

Amoco submitted a right-of-way ap¬ 
plication to the Bureau of Land Man¬ 
agement (BLM) to construct the 178- 
mile-long Elk Basin C02 trunk pipeline 
and C02 recycle plant on July 6, 1987. 
That application was subsequently 
amended by Amoco on September 2, 1987, 
to incorporate pipelines and plants 
associated with the Little Buffalo 
Basin C02 Project, Beaver Creek C02 
Project, Salt Creek C02 Project and 
Fontenelle C02 Supply Project. 

If all five projects and their as¬ 
sociated primary project components 
are actually constructed, Amoco would 
be required to install approximately 
266 miles of 16- and 18-inch C02 trunk 
and spur pipelines to supply C02 for 
the floods. These spur and trunk C02 
pipelines would be capable of trans¬ 
porting between 150 and 200 million 
standard cubic feet per day (MMSCFD) 
of C02 from the Fontenelle supply 
source to the fields. In addition, 
implementation of the projects would 
require the construction of four C02 
recycle plants (one for each of the 
C02 floods) and a CO2 supply gas pro¬ 
cessing plant at the Fontenelle site. 
Each of these plants would be capable 
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of processing 150 MMSCFD of inlet feed 
gas. 

The Raptor Unit, the proposed C02 
supply for the floods in the other 
four fields, has only a single ex¬ 
ploratory well and the unit has not 
been historically developed for oil 
or gas production. To develop C02 
production from the Raptor Unit, Amoco 
would be required to drill ten addi¬ 
tional producing wells, a wastewater 
injection well for water produced from 
the Madison Formation, a sour gas 
disposal well at the plant site and 
install a gas gathering system to 
deliver field-produced C02 to the 
proposed Fontenelle Gas Processing 
Plant. 

The four fields which Amoco has tar¬ 
geted for potential C02 flooding (Elk 
Basin, Beaver Creek, Little Buffalo 
Basin and Salt Creek) have been pro¬ 
ducing oil and gas for many years. 
In fact, the Salt Creek Field was 
discovered before the turn of the 
century. To pursue C02 flooding in 
these fields, Amoco may be required 
to replace or upgrade the existing 
injection and producing systems in the 
fields. The corrosive nature of C02 
when mixed with water, combined with 
higher operating pressures projected 
during the CO, floods, may make some 
of the waterflood equipment presently 
being utilized in these fields inade¬ 
quate . 

Precise plans and locations for well- 
field-related activities are not 
available at this time. In many 
cases, specific decisions regarding 
the replacement of wellf ield equipment 
for each of the C02 floods cannot be 
made until further engineering and 
reservoir studies are conducted by 
Amoco. Therefore, specific impacts 
associated with individual wellfield- 
-related activities are not analyzed 
on a case-by-case basis in this FEIS. 
Potential worst-case impacts associat¬ 
ed with development within each of the 
fields are summarized for each pro¬ 
ject. However, complete analysis and 
mitigation of these impacts would be 
conducted outside the scope of this 
FEIS in supplemental environmental 

analyses. A Field Development Plan 
and/or a Plan of Development. (POD) for 
each wellfield would address the 
specific details of each wellfield 
development and would include mitiga¬ 
tion measures appropriate for the 
field. Where replacement of produc¬ 
tion and injection pipelines would be 
required, the POD would emphasize use 
of corridors to minimize field distur¬ 
bance . 

In addition to Amoco’s Proposed Ac¬ 
tions, this FEIS also evaluates alter¬ 
native pipeline routes for the Elk 
Basin and Salt Creek pipelines. The 
Beaver Creek Alternative would require 
the construction of a C02 pipeline 
from the Beaver Creek Field north to 
Shoshoni, Wyoming, to connect with 
the Elk Basin C02 trunk pipeline near 
Lost Cabin. The Frontier Alternative 
would convert the existing Frontier 
Oil Pipeline to C02 service and allow 
the transport of C02 from near Fon¬ 
tenelle Reservoir to Casper. The 
approximate locations of Amoco’s 
Proposed Actions and alternative 
pipeline routes are provided on Figure 
1-1 and on Maps 1-12 in Appendix 4. 

Other alternatives included in this 
FEIS evaluate other possible C02 
supply sources for the four flood 
projects. Included are analyses of 
non-natural sources (such as power 
plant flue gas) and the purchase of 
C02 from Exxon’s LaBarge Project. 
Consistent with the National Environ¬ 
mental Policy Act, the No-Action 
Alternative, which evaluates the 
effects of denial of the rights-of- 
way, is also analyzed. 

Design alternatives considered in this 
FEIS include the injection of sour C02 
(C02 containing hydrogen sulfide) into 
the oil-producing formations at Elk 
Basin, Beaver Creek, Salt Creek and 
Little Buffalo Basin to supplement 
incremental oil recovery and to fur¬ 
ther reduce emissions of sulfur oxides 
(S02) from the recycle plants. Injec¬ 
tion of sour C02 would eliminate the 
need for tail gas clean-up at the 
recycle plants. 
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Figure 1—1. Location of Proposed and Alternative Pipeline Alignments. 
1-3 



' 

. 

■ 

■ 



1.2 PURPOSE AND NEED FOR THE 
PROPOSED ACTIONS 

The purpose of Amoco*s Proposed Ac¬ 
tions are twofold: 

1. Develop a natural source of C02 
for enhanced oil recovery; and 

2. C02 flood the Elk Basin, Little 
Buffalo Basin, Beaver Creek 
and Salt Creek fields with C02 
to improve ultimate oil re¬ 
covery and to extend the life 
of each field. 

Amoco *s Proposed Actions would comply 
with BLM resource management plans and 
county zoning ordinances (see Table 
1-1). 

1.2.1 Need For Enhanced Oil 
Recovery 

Enhanced oil recovery is necessary in 
each of these fields because the 
fields are approaching their economic 
limit. The economic limit is defined 
as the point where production in the 
field drops to a level where it is 
economically infeasible to continue 
to operate the fields. Enhanced oil 
recovery in these fields would in¬ 
crease the ultimate oil recovered from 
the fields and would extend the number 
of years Amoco could continue to 
operate these fields. 

A logical starting point when dis¬ 
cussing the need for enhanced oil 
recovery, is to examine the depletion 
of a typical oil field using primary 
and secondary oil recovery techniques. 
When an oil field is first discovered, 
it is typically produced using primary 
production techniques. Primary produc¬ 
tion recovery uses natural energy in 
the reservoir to raise the oil to the 
surface. Artificial lift equipment 
can be used to assist in production 
of oil during primary production. As 
natural reservoir energy is liberated 
during primary production, the reser¬ 
voir pressure declines. Associated 
with the decline in reservoir pressure 

is a decrease in oil production from 
the field. 

Until the 1930’s, primary production 
was the only practical means of oil 
production used in the United States. 
Under a primary production scenario, 
ultimate recovery of oil is determined 
by the ability of the reservoir to 
naturally produce combined with econo¬ 
mic factors. Ultimate recovery using 
primary production techniques depends 
on many factors including 1) reservoir 
shape, 2) properties of the reservoir 
rock, and 3) properties of the oil. 
Typically, primary production results 
in the recovery of approximately 15 
percent of the original-oil-in-place. 

Once the natural reservoir energy is 
sufficiently depleted, secondary recovery 
techniques, if economical, are usually 
employed. Secondary recovery involves 
the injection of a fluid into a reser¬ 
voir to supplement the natural reser¬ 
voir energy lost during primary pro¬ 
duction. The most common type of 
secondary recovery used by the oil 
industry in Wyoming is waterflooding. 
Waterflooding has advantages over 
other secondary recovery mechanisms. 
Water is relatively inexpensive to 
obtain and inject and it works quite 
well in displacing some crude oils 
from a reservoir. Waterflooding was 
first used over 100 years ago, but it 
was not until the 1950 *s that it 
gained popularity when full-scale 
field applications increased at a 
rapidly escalating rate. Waterflood¬ 
ing can result in recovery of up to 
25 percent of the original-oil- 
in-place . 

The important point to be considered 
when discussing estimates of depletion 
of the original-oil-in-place in a 
reservoir is that, even after a suc¬ 
cessful waterflood, approximately 60 
percent of the oil in the reservoir 
is left in the ground. That is, for 
every barrel of oil recovered using 
primary and secondary recovery tech¬ 
niques in a typical oil reservoir, two 
barrels remain locked in the ground. 



Table 1-1. BLM Resource Area and County Land Use Policies and Regulations Related to Pipelines and WellGelds. 

Resource Area 
or County Utility Corridors/Rights-of-Way/Pipelines Oil Fields or Major Industrial Developments 

Billing (Montana) 
Resource Area 

Numerous de facto corridors exist including major oil 
and gas pipelines and several highways. The resource 
area will apply corridor planning criteria for various 
exclusion areas, avoidance areas and windows. 

Sixteen areas are identified as "sensitive" to oil and 
gas leasing. Special stipulations would be applied 
to leases within these areas. Standard stipulations would 
apply to other areas (which include the Elk Basin Fields). 

Cody 
Resource Area 

Areas that would be designated as utility and pipeline 
corridors would include existing right-of-way 
concentration areas, which would be the preferred 
corridors for placement of future pipeline rights-of- 
way. 

Oil and gas reclamation plans would be prepared to 
improve reclamation in old fields throughout the 
planning area. 

The Bighorn River HMP/RAMP area would be designated a 
right-of-way avoidance area to protect wildlife, scenic 
and recreational values. 

Significant segments of historic trails would be avoided 
for the placement of all types of rights-of-way. Where 
feasible, rights-of-way would be placed across trail 
routes in existing right-of-way crossing areas. 

When rights-of-way would be required in avoidance areas 
or when the area could not reasonably be avoided, the 
effects of right-of-way construction would be 
intensively mitigated. 

Grass Creek 
Resource Area 

Two utility corridors are designated: one of these 
follows WY 120 (northwest-southeast) from Meeteetse to 
Thermopolis, while the other runs north-south from the 
Greybull River near Greybull to Owl Creek, northwest of 
Thermopolis. 

All lands in the resource area are open to mineral 
leasing, and protective stipulations will be applied to 
leases and contracts, as in the past, to mitigate 
environmental impacts. 

Green River 
Resource Area 

The resource area does not have designated utility 
corridors, although the area's management framework plan 
indicates that they should be established to minimize 
impacts of other resources. 

The Management Framework Plan would not allow leasing on 
5,280 acres, would lease 100,462 acres with no surface- 
occupancy allowed, and would allow oil and gas leasing 
on the remaining land applying standard stipulations 
to open areas and special stipulations to sensitive areas 



Table 1-1. Continued. 

Resource Area 
or County Utility Corridors/Rights-of-Way/Pipe1ines Oil Fields or Major Industrial Developments 

Kenmerer 
Resource Area 

Preferred utility corridors have not been designated. 
The Wyoming-approved stipulations are to be used, as 
appropriate, to condition development activities in all 
programs where surface disturbing activities take place 
and where the objectives of the Resource Management Plan 
include the protection of important resource values. 

Four areas of "no surface occupancy" have been 
designated. None of these are in project areas. 

All public lands within the resource area have been 
reviewed by the BLM and have been determined to be 
suitable for oil and gas leasing and development subject 
to certain stipulations. Resource management and 
protection stipulations will be developed and 
implemented on an "as needed" basis to prevent undue 
adverse impacts to other resource values. 

Existing road locations will be used where possible to 
minimize surface disturbances from pipelines and 
conmunication lines. Where possible, clearing of these 
rights-of-way will be accomplished with the least degree 
of disturbance to the topsoil. 

Lander 
Resource Area 

Major utility and transportation systems will be located 
to make use of existing corridors whenever possible, to 
provide for cost-effective routes and to provide for 
protection of other resource values such as scenery and 
wildlife. In the Beaver Creek Resource Management Unit, 
construction of major utility systems is allowed in all 
but three areas. One of these is the Oregon - Mormon 
Pioneer Trail corridor. Rights-of-way may be granted 
within this area if no feasible alternative route or 
designated corridor is available. 

Oil and gas leases issued within the resource area are 
conditioned with stipulations to protect other important 
resource values. The Beaver Creek Field is open to oil 
and gas leasing with standard requirements. 

Pinedale 
Resource Area 

Corridors are considered preferred routes for transportation 
and transmission facilities which are compatible with 
existing uses inside the corridors. Identification of 
corridors does not preclude location of facilities in other 
areas if site-specific analysis indicates that such routes 
meet the overall plan objectives. 

One corridor is identified in the vicinity of the Exxon 
trunkline. 



Table 1-1. Continued. 

Resource Area 
or County Utility Corridors/Rights-of-Way/Pipelines Oil Fields or Major Industrial Developments 

Platte River 
Resource Area 

Two designated corridors within the project areas are: 
U.S. Highway 20-26 and Wyoming Highway 259/U.S. 87 

BLM-administered lands are open to oil and gas leasing 
and exploration subject to Wyoming BLM standard 
stipulations. 

Future corridor adjustments and new corridor 
designations will be made only when facility placement 
within an existing designated corridor is incompatible, 
unfeasible, or impractical and when the environmental 
consequences can be adequately mitigated. Problems of 
technical compatibility between facilities and spacing 
of facilities in corridors will be solved case by case. 

Placement of rights-of-way will be restricted along 
the constructed segments of 1-25 in T.37-40N., R.79-80W. 

Washakie 
Resource Area 

Existing transportation and utility corridors for roads, 
pipelines and power lines should be designated as right- 
of-way corridors, which would be the preferred locations 
for existing and future right-of-way grants. Areas 
classed as right-of-way avoidance areas include: 

o Potential threatened and endangered species habitat 
and wetland/riparian habitat; and 

o Semi-primitive nonmotorized ROS areas. 

Carbon County, 
Montana 

Industrial utilization of land should be so planned and 
situated that it minimizes any potential adverse effects 
on surrounding areas. All efforts should be exerted to 
ensure that mining will exist harmoniously with other 
land uses. 

Big Horn County In locating rights of way, areas that should be avoided 
to the maximum extent possible include 1) irrigated 
lands, 2) potential reservoir sites, 3) floodplains, 4) 
excessive slopes and other unstable or erodible areas, 
and 5) important wildlife habitat areas. 

In the Frannie-Deaver area, industrial and commercial 
development policies are concerned with maintenance of 
local environmental quality and preservation of water- 
and agricultural lands. 



Table 1-1. Continued. 

Resource Area 
or County Util ity Com i dors/R i ghts-of - Way/P i pe 1 ines Oil Fields or Major Industrial Developments 

Fremont County Transportation and utility routes should, to minimize 
adverse environmental and aesthetic impacts, be combined 
whenever possible within conrnon corridors. 

Land areas particularly suitable for industrial 
development shall be identified and their reservation 
for such purposes strongly encouraged. 

Hot Spring County Major powerlines, pipeline and other transmission or 
transportation facilities shall, to the maximum extent 
practical, be located in existing transmission and 
transportation corridors. 

Lincoln County Gas transmission pipelines and associated structures 
which are located on private land are classified as 
"Industrial II" uses, and require a Class I Permit if 
less than 800 square feet, and Class II if more. 

Oil and gas development requires an Oil and Gas Location 
Permit. 

Natrona County 
Assure that future development will not adversely affect 
adjacent land use. 

Park County 
New construction should harmonize with the natural 
environment. 

Performance standards most applicable to the proposed 
projects would be: 

o Balance economic gains and environmental trade-offs 
by maintaining the character of the land being 
affected, avoiding adverse effects on irrigated 
farm land, and evaluating effects on community 
facilities and services, water and air quality, 
wildlife and scenic resources, 

o Publicize major proposed developments sufficiently 
in advance to allow citizens ample time to review 
and make constructive recommendations or propose 
alternatives to the proposal, 

o Encourage maintenance of current state and federal 
multiple use of public lands within the area. 



Table 1-1. Continued. 

Resource Area 
or County Utility Corr1dors/Rights-of-Way/P 1pe11nes Oil Fields or Major Industrial Developments 

Sweetwater County Encourage Industrial developments to locate in areas with 
the least potential for air, water and visual pollution. 

Encourage industrial development to locate near available 
public facilities, services and natural resources. 

Washakie County Transportation and utility rights-of-way should be 
grouped into corridors to the maximum extent possible. 
Such corridors should be planned with existing and 
potential land uses In mind and should help promote the 
most efficient use of the county's land. 



These remaining reserves are the 
target of Amoco’s C02 Projects. 

While the United States has only about 
6 percent of the world’s total popula¬ 
tion, we as a nation consume about 25 
percent of all the world’s energy 
including about 30 percent of the 
world’s oil (Klins, 1984). Of the 460 
billion barrels of oil discovered in 
the United States since 1859, present 
non-enhanced oil recovery production 
techniques (primary and secondary 
production) should result in the 
recovery of only about 148 billion 
barrels (about 32 percent). Converse¬ 
ly, when current fields in the United 
States are abandoned, some 312 billion 
barrels of oil (approximately 68 
percent) will remain locked in the 
ground (Klins, 1984). 

There are several types of enhanced 
oil recovery presently being used 
throughout the United States. Johnson 
(1982), estimated that existing en¬ 
hanced oil recovery techniques could 
result in the addition of 18 to 53 
billion barrels of oil to our domestic 
reserves (see Figure 1-2). Of the 
presently known enhanced oil recovery 
techniques, C02 flooding shows the 
widest applicability and will likely 
result in the largest incremental oil 
recovery. Pullman-Kellogg, Inc. 
(1978), in a comprehensive survey of 
sources of C02 for enhanced oil recov¬ 
ery, projected that between 5 and 10 
billion barrels of oil could be pro¬ 
duced by C02 flooding. Currently, the 
United States has about 27 billion 
barrels of reserves. Therefore, the 
additional amount of oil recoverable 
using enhanced oil recovery is sig¬ 
nificant. Further, Pullman- Kellogg, 
Inc. suggested that this incremental 
production may require upwards of 40 
to 50 trillion standard cubic feet of 
C02. 

Enhanced oil recovery, in particular 
C02 flooding, will play a very impor¬ 
tant role in the future of Wyoming’s 
oil industry. Basko (1987), estimated 
that "Wyoming conservatively has 400 
million barrels of recoverable en¬ 
hanced oil." In Wyoming’s case, that 
estimate is equal to about half of the 

state’s current crude oil reserves. 
Amoco’s existing (Bairoil) and pro¬ 
posed C02 floods alone could result in 
the incremental recovery of almost 200 
million barrels of oil. 

Enhanced oil recovery must be pursued 
while the existing wells and surface 
equipment are still intact and usable. 
Very few enhanced oil recovery pros¬ 
pects are projected to be so profit¬ 
able that economics would allow re¬ 
drilling of wells. Comparatively 
close economics for enhanced oil 
recovery projects will remain the rule 
rather than the exception because oil 
recoveries (as a percentage of origi- 
nal-oil-in-place) during enhanced oil 
recovery are expected to be substan¬ 
tially lower than during waterflooding 
and because investments and operating 
costs will be significantly higher. 
Most enhanced oil recovery projects 
are heavily front-end loaded with 
capital expenses for equipment neces¬ 
sary to transport, inject and produce 
C02. 

1.2.2 C02 Enhanced Oil Recovery 
Overview 

Characteristics of Carbon Dioxide 

Carbon dioxide is a common, ordinary 
compound usually thought of as being 
a gas though it is quite easily con¬ 
verted to a solid or liquid. In its 
gaseous state, C02 is approximately 
1.5 times heavier than air at standard 
conditions. For oil displacement, 
C02 typically is used in a gaseous 
state. 

Gaseous carbon dioxide is used to 
carbonate beverages, as a weak acid 
in textile, leather and chemical 
industries, in water treatment, and 
in the manufacturing of aspirin and 
white lead, for hardening molds in 
foundries, in food preservation, in 
purging tanks and pipelines, as a fire 
extinguisher, in foams and in welding. 
Because it is relatively inert, it is 
utilized as a pressure medium. It is 
also used as a propellant in aerosols; 
medically as a respiratory stimulant, 
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in the manufacturing of carbonates, 
and to produce an inert atmosphere 
when an explosive or flammable hazard 
exists. Liquid C02 is used in fire 
extinguishing equipment, in cylinders 
for inflating life rafts, in the 
manufacturing of dry ice and as a 
refrigerant. Solid C02 (dry ice) is 
used primarily as a refrigerant. 

C02 can be hazardous in some situa¬ 
tions. Frostbite may result from 
contact with C02 gas at low tempera¬ 
tures. C02 can also act as a simple 
asphyxiant. Concentrations of 10 
percent (100,000 ppm) can produce 
unconsciousness from oxygen deficien¬ 
cy. A concentration of 5 percent 
(50,000 ppm) may produce shortness of 
breath and headache. Continuous 
exposure to 1.5 percent (15,000 ppm) 
may cause changes in some physiologi¬ 
cal processes (Sittig, 1981). 

No criteria have been established for 
permissible concentrations of C02 in 
water (Sittig, 1981). The federal 
standard for permissible atmospheric 
exposure limits in air in the work 
place is 5,000 ppm (Occupational 
Safety and Health, 1987). The short¬ 
term exposure limit, which represents 
the maximal concentration to which 
workers can be exposed for a period 
up to 15 minutes continuously without 
suffering adverse health affects, is 
30,000 ppm (American Conference of 
Governmental Industrial Hygienist, 
1987-88). The IDLH (immediately 
dangerous to life or health) concen¬ 
tration, which represents the maximum 
level from which one could escape 
within 30 minutes without an escape 
impairing symptom or any irreversible 
health effects, is 50,000 ppm (Sittig, 
1981) . 

Application of C02 in Enhanced Oil 
Recovery 

Injection of C02 to increase oil 
recovery is not a new idea. In 1952, 
Whorton and others received the first 
patent for oil recovery using C02. 
Initially, Whorton considered using 
C02 as a solvent for crude oil or as 

a carbonated waterflood. Large-scale 
commercial floods using C02 exist in 
Texas, Mississippi, Colorado and 
Wyoming. The first commercial ap¬ 
plication of C02 flooding in Wyoming 
was Amoco*s Bairoil Project, which 
began injection of C02 in October 
1986. 

For enhanced oil recovery to be vi¬ 
able, it must increase oil recovery 
in an economically attractive manner. 
Currently, profitability considera¬ 
tions rather than technical feasibil¬ 
ity restrict the application of most 
enhanced oil recovery projects, in¬ 
cluding C02 floods. Recent declines 
in world oil prices have had an ad¬ 
verse impact on the implementation of 
enhanced oil recovery. Economic 
attractiveness requires not only that 
the cost of implementing an enhanced 
oil recovery project be less than the 
value of resulting increased oil 
recovery, but also that the timing of 
the expenditures and revenues be such 
that an acceptable present value 
profit can be made. 

Table 1-2 lists criteria developed by 
Klins (1984) for determining which 
reservoirs may be best suited for C02 
flooding. Caution is warranted during 
the review of the criteria listed on 
Table 1-2. The method of applying 
binary screens like these is to com¬ 
pare the properties of a given reser¬ 
voir to the threshold values in the 
screen. If the reservoir fails any 
single criterion, then, in theory, the 
process is considered inapplicable to 
the reservoir. In fact, not all 
fields proposed for C02 flooding by 
Amoco meet all the criteria listed by 
Klins in Table 1-2. While such an 
approach may be valid for technical 
screening, many of the criteria listed 
on the table are associated with 
economic feasibility of the process 
and are therefore subjective. Oil 
price would influence the relative 
importance of many of the criteria 
listed on the table. 
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Table 1-2. Reservoir Criteria Used to Screen for C02 Flooding Applicability 

(Miscible and Immiscible), (a) 

Screening Parameter C02 Miscible C02 Immiscible 

Viscosity, cp at reservoir 
conditions <12 100 - 1,000 

Gravity, API >30 10 - 25 

Fraction of oil remaining in 
area to be flooded (before 
EOR), % PV 25 50 

Oil concentration, B/AF 
porosity x oil saturation not critical >600 

Depth, feet >3,000 >2,300 

Temperature not critical not critical 

Original bottomhole pressure 
psi, >1,500 >1,000 

Net pay thickness not critical not critical 

Transmissibility not critical not critical 

Comments Thin pay Thin pay 
preferred preferred 

High dip High dip 

preferred preferred 

Homogeneous Homogeneous 

formation formation 

preferred preferred 

No natural No natural 

water drive water drive 

No major No major 

gas cap gas cap 

No major No major 
fractures fractures 

a - Source: Klins, 1984. 
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C02 flooding has several advantages 
and disadvantages, including: 

Advantages: 

o Miscibility can be attained at low 
pressures; 

o Displacement efficiency is high in 
miscible cases; 

o The process aids recovery by 
solution gas drive; 

o C02 flooding is useful over a 
wider range of crude oils; 

o Miscibility can be regenerated 
if lost. 

Disadvantages: 

o C02 is expensive to transport 
and not always available; 

o Poor sweep and gravity segregation can 
result under certain circum¬ 
stances ; 

o Corrosion is increased; 

o Special handling and recycling 
of produced gas is necessary. 

Besides an increase in reservoir 
pressure, the introduction of C02 into 
a reservoir has the following benefi¬ 
cial effects: 

o Swells the oil; 

o Reduces oil viscosity; 

o Contributes to internal solution 
gas drive; 

o Increases injectivity. 

Swelling of oil: C02 is highly soluble 
in hydrocarbon oil. Depending on the 
saturation pressure, reservoir tem¬ 
perature and composition of the crude 
oil, approximately 700 standard cubic 
feet of C02 will dissolve in 1 barrel 
of 17° API crude oil, yielding a 10 to 

30 percent increase in volume (Miller 
and Jones, 1981). 

Oil swelling is important for two 
reasons. First, the residual oil left 
in the reservoir after waterflooding 
is inversely proportional to the 
swelling factor; that is, the greater 
the swelling, the less oil abandoned 
in the reservoir. Second, swollen oil 
droplets will force water out of the 
pore spaces in the reservoir rock, 
creating a drainage and a more favor¬ 
able oil flow environment. 

Viscosity reduction: The viscosity 
of a fluid is a measure of its re¬ 
sistance to flow. In the case of oil, 
certain generalizations regarding 
viscosity can be made. Viscosity 
decreases with increasing temperature 
and viscosity increases with increas¬ 
ing pressure. Viscosity also de¬ 
creases as the gas in solution in¬ 
creases. As C02 gas saturates a crude 
oil, a large reduction in the vis¬ 
cosity of the oil occurs. This reduc¬ 
tion can yield viscosities one-tenth 
to one-hundredth of the original 
viscosity. This viscosity reduction 
and its effect on oil mobility is more 
significant in medium and heavy oils 
and not as large in low viscosity 
oils. 

Solution gas drive: Just as C02 goes 
into solution with an increase in 
reservoir pressure, gas will come out 
of solution and continue to drive oil 
into the wellbore. Reinjected gas 
will maintain the pressure in the gas 
cap which will keep most of the dis¬ 
solved gas in the oil allowing higher 
production rates to be maintained. 
This mechanism of blowdown recovery 
is similar to solution gas drive 
during the primary production deple¬ 
tion of an oil field. 

Injectivity Changes: C02-water mix¬ 
tures are slightly acidic. In shales, 
carbonic acid stabilizes clays due to 
a reduction in pH. In carbonates, 
injectivity is improved by partially 
dissolving the reservoir rock. The 
bicarbonates formed are quite soluble 
in water, which may lead to a permeabil- 
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ity increase in carbonate rocks, espe¬ 
cially around the wellbore where 
large volumes of C02 and water pass. 
This dissolution of carbonate material 
may free unreacted reservoir fines to 
flow. According to Exxon (1989), in 
certain projects, the impact of C02 
has actually been a reduced injec¬ 
tivity. Reasons for this change are 
not clearly understood. 

Flooding a reservoir with C02 utilizes 
the same types of equipment and pro¬ 
cesses installed during waterflood¬ 
ing. However, the increased injec¬ 
tion and production pressures and 
corrosive nature of C02 mixed with 
water may require upgrading or re¬ 
placement of systems installed to 
pursue waterflooding. 

During the flood, C02 is injected into 
the reservoir through a series of 
injection wells (see Figure 1-3). 
For the Proposed Actions, C02 injec¬ 
tion pressures in the fields would 
range between 1,200 and 2,200 pounds 
per square inch (psi). After a slug 
of C02 large enough to maintain a 
solvent bank between the C02 and oil 
is injected (approximately six 
months), a slug of water is intro¬ 
duced behind the C02. The alternat¬ 
ing injection of C02 and water is 
referred to as a WAG (water alter¬ 
nating gas) process. The water 
pushes the C02 slug and oil bank to 
producing wells where it can be 
recovered. 

1.3 LOCATION 

The five projects proposed by Amoco 
would be located in the following 
counties and Bureau of Land Manage¬ 
ment districts: 

Project County BLM District 

Fontenelle Project Lincoln, Wy. 
Sweetwater, Wy. 

Rock Springs 

Elk Basin Project Natrona, Wy. Casper 
Frenont, Wy. Rawlins 
Washakie, Wy. Worland 
Hot Springs, Wy. 
Big Horn, Wy. 
Park, Wy. 
Carbon, Mt. 

Miles City 

Beaver Creek Project Frenont, Wy. Rawlins 

Little Buffalo Basin Project Hot Springs, My. Worland 
Washakie, Wy. 
Park, Wy. 

Salt Creek Project Natrona, Wy. Casper 

A map illustrating the approximate 
locations of various projects is 
presented on Figure 1-1. 

1.4 AUTHORIZING ACTIONS 

Amoco*s Proposed Actions would re¬ 
quire numerous permits, approvals and 
reviews of many aspects of project 
construction, maintenance, operation 
and abandonment. Table 1-3 lists 
permits, approvals and reviews neces¬ 
sary for implementation of the Pro¬ 
posed Actions. 

To obtain a right-of-way grant from 
federal land management agencies or 
easements across state or private 
lands, several steps must be taken. 
For federally administered lands, an 
applicant must submit a right-of-way 
application to the appropriate fed¬ 
eral agency along with a processing 
fee to cover the costs of processing 
the application and of granting and 
administering the rights-of-way. The 
agency prepares an environmental 
document (such as this FEIS) pursuant 
to the National Environmental Policy 
Act (NEPA) of 1969 to determine 
potential impacts on all lands (re¬ 
gardless of ownership) which may 
occur as a result of implementing the 
Proposed Actions. National Environ¬ 
mental Policy Act compliance for 
actions, such as wellfield-related 
activities, not specifically ad¬ 
dressed in this FEIS will be met by 
following the screening process as 
outlined in the 1790 BLM Manual. 

Mitigation is proposed by the appli¬ 
cant as part of the project design. 
In addition to applicant commitments 
and mitigation, federal agencies 
require standard protective measures 
on federal lands. Appendix 1 con¬ 
tains measures that would be incor- 

1-15 



Figure 1—3. Cross Section of CO2 Flood Process. 
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Table 1-3. Federal, State and Local Permits, Approvals and Reviews Necessaiy for Construction and Operation of Amoco’s Proposed Carbon Dioxide Projects. 

Agency Nature of Action Authority 
Applicable 
Project Component 

FEDERAL PERMITS. APPROVALS AND REVIEWS 

U.S. Department of the Interior 
Bureau of Land Management Grant rights-of-way and 

issue temporary use permits 
Section 28 of the Mineral 
Leasing Act of 1920 

Carbon dioxide pipelines 

Grant rights-of-way and 
issue temporary use permits 

Title V, Section 501, of the 
Federal Land Policy and 
Management Act (1976) 

Certain wellfield activities 
and plants 

Issue materials sales 
contracts 

Materials Act of 1947, as 
amended; 30 U.S.C. 601, 602, 
43 CFR 3600 

All project components 

Issue antiquities and 
cultural resource use 
permit to excavate or 
remove cultural 
resources on federal lands 

Antiquities Act of 1906, 16 U.S.C. 
Sections 431-433; Archaeological 
Resources Public Protection 
Act of 1979, 16 U.S.C. Sections 
470aa-47011; 43 CFR Part 3 

All project components 

Issue permits to cross 
federal-aid highways 

23 U.S.C. Sections 116, 123, 
23 CFR Part 645 Subpart B 

Carbon dioxide pipelines 

Approval of APDs, completion, 
workovers, well repair 
and H2S contingency plan 

Mineral Leasing Act, 
43 CFR Part 3160 

Well pad, access roads, field 
pipelines, subsurface drilling 
and production actions 

Approval to dispose 
of produced water 

Mineral Leasing Act, 43 CFR 
Part 3160; Federal Land 
Policy and Management Act, 
Title V, Section 501 

Wellfield 

Approval of off-lease oil 
measurement 

Pipeline and lease 
production 
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Table 1-3. Continued. 

Agency Nature of Action Authority 
Applicable 
Project Component 

Bureau of Indian Affairs Grant rights-of-way 
on trust lands 

62 Stat. 17; 25 U.S.C. 
and Title 25, CFR Part 169 

Carbon dioxide pipelines 

Bureau of Reclamation Grant special land use 
license or easement 

Reclamation Projects Act of 1939, 
35 Stat. 1189, and Section 10 

Carbon dioxide pipelines 

U.S. Fish and Wildlife Service Consultation process for 
endangered or threatened species 

Endangered Species Act; 
16 U.S.C. 1531 et seq. 

All project components 

U.S. Department of the Army 
Corps of Engineers 

Issue Section 404 permit for 
placement of dredged or filled 
material in waters of the United 
States or their adjacent wetlands 

Section 404 of the Clean Water 
Act of 1972 (40 CFR 122-123); 
33 U.S.C. Section 1344; 
33 CFR Parts 323, 325 

Carbon dioxide pipelines 

Issue Section 10 permit for 
crossing navigable waters in 
the United States 

Section 10 of the Rivers and 
Harbors Act of 1899, 33 
U.S.C. 401-413 

Carbon dioxide pipelines 

U.S. Department of the Treasury 
Bureau of Alcohol, Tobacco 

and Firearms 
Issue permits to purchase, 
store and use explosives 

Section 1102(a) of the Organized 
Crime Control Act of 1970, 18 U.S.C. 
Sections 841-848; 27 CFR Part 181 

All project components 

STATE OF WYOMING 

Department of Environmental 
Quality - Air Quality Division 

Issue air quality construction 
and operating permits 

Wyoming Environmental Quality Act, 
W.S. 35-502-101 through 35-502-1207 

Plants 

Department of Environmental 
Quality - Solid Waste Management 
Program 

Issue waste disposal permits for waste 
pits, plant and sanitary wastes 

Wyoming Environmental Quality Act, 
W.S. 35-11-101 through 1104. 

All project components 

Department of Environmental 
Quality - Water Quality Division 

Issue National Pollution Discharge 
Elimination System Permit 
for discharges 

Wyoming Environmental Quality 
Act. W.S. 35-11-301 

Certain wellfield activities 
and carbon dioxide pipelines 
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Table 1-3. Continued. 

Agency Nature of Action Authority 
Applicable 
Project Component 

Permit to construct and 
install a wastewater facility 

W.S. 35-11-101 through 1207 Plants 

Underground injection permit 
for plant wastewater and sour gas 

W.S. 35-11-101 through 1104 Plants 

Permit to construct sediment 
retention ponds 

W.S. 35-11-101 through 1104 Plants and certain 
wellfield activities 

Wyoming Highway Department Issue permits for oversize 
and overweight loads 

Chapters 17 and 20 of the 
Wyoming Highway Department 
Rules and Regulations 

All project components 

Issue encroachment permits Chapter 12 of the Wyoming Highway 
Department Rules and Regulations 

All project components 

State Land Board Issue easements to cross 
state lands 

W.S. 35-20 and 36-20 Carbon dioxide pipelines and 
certain wellfield activities 

Wyoming Oil and Gas 
Conmission 

Change in depletion plans Wyoming Oil and Gas Act; 
W.S. 30-5-110 

Wellfield activities 

Underground injection permit 
for carbon dioxide 

Safe Drinking Water Act and 
W.S. 35-5-101 and 30-5-303 

Wellfield activities 

Wyoming State Engineer's 
Office 

Grant permit to appropriate water 
for hydrostatic testing, dust control 
and other uses. 

W.S. 41-121 through 147 All project components. 

State Historic Preservation Office 
and the Advisory Council 

Review and Compliance activities as 
defined in the MOA 

Section 106 National Preservation Act 
(16 U.S.C. 470) (36 CFR part 800) 

All project components 

on Historic Preservation 

LOCAL 

County Conmission Road crossing permits, land use 
permits and licenses 

All project components 



porated into the Plan of Development 
for the selected alternative. 

After the FEIS is prepared, the Bureau 
of Land Management prepares a Record 
of Decision (ROD). The ROD documents 
and provides the legal record for any 
decisions the agency may make regard¬ 
ing the requested rights-of-way on 
federal lands. 

After the ROD is released, the ap¬ 
plicant must refile the right-of-way 
application to reflect any changes in 
the route that were specified in the 
ROD. The applicant also has the 
opportunity at this point to notify 
the Bureau of Land Management whether 
it wants the right-of-way or not. If 
the applicant did not want the 
right-of-way because of changed plans, 
the Bureau would not issue the 
right-of-way grant. If the applicant 
requested the right-of-way several 
years later, the Bureau would review 
the EIS and supporting documentation 
to evaluate whether updating was 
necessary prior to granting the 
right-of-way. Necessary updates would 
occur if the socioeconomic or physical 
environment had changed enough to 
modify impacts assessed in the orig¬ 
inal EIS. 

Before a right-of-way can be granted, 
an applicant must prepare a Plan of 
Development (POD) covering construc¬ 
tion of all project facilities on 
federal land. This POD must be sub¬ 
mitted to the authorizing agencies for 
approval. The POD would contain 
site-specific construction, mainte¬ 
nance, operations and abandonment 
procedures for the following areas of 
concern, specified for the types of 
terrain, soils, vegetation, land use 
and climatic conditions encountered 
in the project area: 

o Engineering Proposals and 
Construction Drawings 

o Fire Protection 
o Clearing 
o Erosion Control, Revegetation 

and Restoration 
o Water Resources 
o Transportation 
o Communications 

o Cultural Resources 
o Threatened or Endangered Plant 

and Animal Species * 
o Wildlife Mitigation 
o Blasting 
o Pesticide and Herbicide Use 
o Health and Safety 

Solid Waste 
Emergency Response 
Air Quality 
Spill Prevention Control and 

Counter Measures 
o Construction Schedule 
o Housing and Construction 

Facilities 
o Testing (pipeline) 
o Monitoring of Construction 
o Operations and Maintenance 
o Abandonment 

Before construction begins, an ap¬ 
plicant may be required to conduct 
surveys for endangered or threatened species; 
cultural, historical, and paleontological 
resources; and nests of federally 
protected raptors. The Bureau of Land 
Management then applies stipulations 
to the construction activities to 
protect site-specific resources. 

The process used by pipeline companies 
to obtain easements across private 
lands is different from that used for 
state or federal lands. The company’s 
right-of-way agent first contacts the 
landowner for permission to have a 
surveyor determine the pipeline cen¬ 
terline across the owner’s property. 
At the same time, the right-of-way 
agent seeks the landowner’s permission 
to conduct the same surveys required 
to obtain permits to cross federal and 
state lands (such as cultural sur¬ 
veys ). 

A plat is prepared after the surveyor 
obtains the necessary data for locat¬ 
ing the pipeline within the boundaries 
of each landowner’s property. This 
plat shows the relationship of the 
pipeline to the property boundaries. 
The right-of-way agent again meets 
with the landowners to initiate nego¬ 
tiations for an easement across the 
property. When the parties are in 
agreement, the landowner will sign the 
easement and the right-of-way agent 
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will have it recorded in the County 
Clerk’s office. 

Across federal, state and private 
lands, Amoco has requested a 50-foot- 
wide permanent easement, with an 
additional 25-foot-wide temporary 

construction permit for spur and trunk 
C02 pipelines. Construction tech¬ 
niques and rehabilitation procedures 
would be the same on private lands as 
those used on comparable federal and 
state lands, or as the landowner 
requires. 
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CHAPTER 2 
ALTERNATIVES INCLUDING THE PROPOSED ACTIONS 

2.1 INTRODUCTION 

The purpose of Chapter 2 of this FEIS 
is to describe the Proposed Actions in¬ 
cluding construction techniques, 
design considerations and operating 
practices. The discussion in this 
chapter provides a technical overview 
of the various types of equipment, 
facilities and processes necessary to 
pursue enhanced oil recovery in the Elk 
Basin, Little Buffalo Basin, Beaver 
Creek and Salt Creek fields. Also 
included is a description of the 
equipment and facilities necessary to 
produce and transport C02 from the 
Raptor Unit and to process field 
production. The chapter also de¬ 
scribes alternatives to the Proposed 
Actions, presents a summary table of 
impacts and presents the BEMs preferred 
alternative. 

Information in this chapter is pre¬ 
liminary and it is possible that 
decisions regarding certain pipeline, 
plant and field processes may change 
as more detailed economic, engineer¬ 
ing and reservoir studies are com¬ 
pleted by Amoco. To assure that all 
impacts are adequately considered in 
this FEIS, and given the need for 
further refinement of project design 
by Amoco, the FEIS analysis is based 
on reasonable "worst-case" assump¬ 
tions. In other words, impacts pre¬ 
sented in this FEIS are described for 
the maximum, reasonable production 
scenarios--refinements in the design 
could result in less severe impacts 
than identified in the FEIS. 

2.2 PROPOSED ACTIONS 

2.2.1 Proposed C02 Supply 

Amoco proposes to supply C02 for the 
floods through the development of its 
Raptor Unit as a natural C02 source. 
The Raptor Unit is located in Sweet¬ 

water and Lincoln counties near Font- 
enelle Reservoir in T.2A and 25 N., 
R.112 W. This area is defined on the 
north by American Quasar’s Fontenelle 
Unit No. 35-22 well and on the south 
by Amoco’s Raptor Unit No. 1 well. 
Both wells have produced inert gas 
with 90 percent plus C02 content at 
strong rates from the Madison 
Formation at depths in the range of 
15,000 feet. The locations of the 
Raptor Unit and proposed Fontenelle 
Plant site are provided on Figure 2-1 
and Map 1 in Appendix A. 

Gas from the Raptor Unit has several 
distinct advantages as an economical 
C02 source for enhanced oil recovery. 
Raptor C02 is somewhat unique in that 
the only processing steps necessary 
to produce pipeline quality C02 for 
enhanced recovery are dehydration and 
hydrogen sulfide (H2S) removal. To 
process the Raptor gas, Amoco proposes 
to construct a gas plant capable of 
processing up to 150 MMSCFD of inlet 
feed gas from the Raptor Unit. The 
Fontenelle Plant would be constructed 
adjacent to the existing Exxon Shute 
Creek Plant. The process will include 
dehydration with triethylene glycol 
and selective removal of H2S (about 
1.05 percent) to produce 96 percent 
purity C02. The acid gas waste stream 
from the plant would be reinjected 
into the Madison Reservoir at the 
plant site in strict compliance with 
Wyoming Department of Environmental 
Quality regulations. 

Development of the Raptor Unit would 
require the installation of a gas 
gathering system to transport C02 from 
individual wells in the field to the 
gas processing plant. In addition, 
ten development wells would be drilled 
within the Raptor Unit. C02 from the 
Fontenelle Gas Processing Plant would 
be delivered to the origin stations 
of the Elk Basin, Beaver Creek and 
Salt Creek pipelines via existing 
and/or approved sections of the 
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Figure 2 — 1. Proposed Fontenelle Project. 
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Bairoil/Dakota C02 Pipeline. The 
Little Buffalo Basin Pipeline would 
consist of a lateral off the Elk Basin 
Pipeline. The existing portion of the 
Bairoil/Dakota Pipeline (to milepost 
112) is owned and operated by Exxon 
Pipeline Company. Additional sections 
of the Bairoil/Dakota Pipeline needed 
to transport gas to the origin station 
of the proposed projects could be 
built by either Amoco, Exxon or 
another company. 

Delivery of gas to these fields would 
be staggered, beginning in 1992 (see 
Table 2-1) in order to utilize gas 
from the Fontenelle Plant for all four 
floods. Surplus recycled C02 from the 
Bairoil Enhanced Oil Recovery Project 
could also be utilized to supplement 
C02 from the Raptor Unit. 

2.2.2 C02 Floods 

The Elk Basin Project would be 
supplied by a 178-mile-long, 18-inch 
diameter C02 trunk pipeline origi¬ 
nating at Powder River, Wyoming, in 
Natrona County at approximately mile¬ 
post 185 of the Bairoil/Dakota Pipe¬ 
line. The Bairoil/Dakota Pipeline 
from mileposts 112 to 185 would also 
have to be constructed (Appendix 4, 
Maps 10 - 11). BLM has completed an 
EIS for this right-of-way, but the 
right-of-way will not be granted until 
an applicant reapplies and impacts are 
re-evaluated (BLM, 1985a). At that 
time, the relative merits of the 
Bairoil/Dakota route proposed in 1985 
and the Crooks Gap Option, also 
evaluated in the 1985 EIS (see Map 10) 
could be reassessed. Other routes 
avoiding the Sweetwater Rocks could 
also be evaluated. From the origin, 
the C02 trunk pipeline would be routed 
in existing pipeline corridors to the Elk 
Basin Field near Powell, Wyoming, in 
Park County. The locations of the Elk 
Basin Field and C02 trunk pipeline are 
shown on Figure 2-2 (also see Maps 2- 
5 in Appendix 4). 

To pursue an economical C02 flood, 
Amoco would also be required to 
construct a C02 recycle plant in the 

Elk Basin Field. The plant would 
primarily separate C02 from field- 
produced gas. The separated C02 would 
be reinjected into the Madison Reser¬ 
voir for additional oil recovery. The 
plant would be capable of processing 
a peak daily inlet feed rate of 150 
MMSCFD and would incorporate existing 
natural gas liquids (NGL) treating 
facilities presently available in 
Amoco’s existing Elk Basin Plant. All 
additional recycle plant construction 
necessary for C02 separation would 
occur directly adjacent to the exist¬ 
ing Elk Basin Plant site. 

In addition to the trunk pipeline and 
C02 recycle plant, the C02 flood at 
Elk Basin may require the construction 
of additional field facilities. Most 
of these facilities (such as well¬ 
heads) would replace existing and 
similar waterflood-related facilities 
in the field. The existing injection 
and producing flowlines installed for 
waterflooding may be adequate for the C02 
flood at Elk Basin. 

The Elk Basin Field produces from four 
separate horizons at depths ranging 
from 1,500 to 6,000 feet. The 
Mississippian age Madison limestone, 
at 5,000 feet, is the field’s primary 
candidate for enhanced oil recovery. 
Amoco operates the Elk Basin Field 
with working interests that vary by 
formation. 

The Elk Basin Field is presently being 
depleted under a secondary oil recov¬ 
ery strategy (waterflooding). Im¬ 
plementation of the C02 flood could 
recover an estimated 65 million addi¬ 
tional barrels of oil. This incre¬ 
mental oil would not be recoverable 
through continued waterflooding. In 
addition to the incremental oil, minor 
amounts of incremental gas, natural 
gas liquids and sulfur may be recov¬ 
ered from the C02 flood. 

A 44-mile-long, 18-inch diameter trunk 
pipeline would supply the Beaver Creek 
Project with C02. The trunk pipeline 
would originate at milepost 112 of the 
existing Bairoil/Dakota C02 Pipeline 
in southeastern Fremont County, 
Wyoming (see Figure 2-3). From the 
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Table 2-1. Proposed Construction Schedule for Miyor Components of the Amoco Carbon Dioxide Projects. 

Project 

Trunk and Spur Pipelines Plants Wei Ifield-Related Activities 

Initiate Carbon 

Dioxide Injection Start Complete Start Complete Start Complete 

Fontenelle Project N/A 2nd Qtr 1991 4th Qtr 1992 2nd Qtr 1991 3rd Qtr 1992 N/A 

Elk Basin Project 2nd Qtr 1992 4th Qtr 1992 2nd Qtr 1992 3rd Qtr 1993 2nd Qtr 1991 4th Qtr 1992 4th Qtr 1992 

Beaver Creek Project 2nd Qtr 1994 3rd Qtr 1994 1st Qtr 1994 2nd Qtr 1995 2nd Qtr 1993 4th Qtr 1994 3rd Qtr 1994 

Little Buffalo Basin Project 2nd Qtr 1995 3rd Qtr 1995 1st Qtr 1995 2nd Qtr 1996 2nd Qtr 1994 3rd Qtr 1995 3rd Qtr 1995 

Salt Creek Project 2nd Qtr 1996 3rd Qtr 1996 4th Qtr 1995 4th Qtr 1996 4th Qtr 1995 4th Qtr 1999 4th Qtr 1996 



Figure 2—2. Proposed Elk Basin Project. 

2-5 





TO THERMOPOUS 

Figure 2—3. Proposed Beaver Creek Project. 
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origin station, the Beaver Creek C02 
Trunk Pipeline would be routed entire¬ 
ly in an existing pipeline corridor 
to the Beaver Creek Field south of 
Riverton, Wyoming, in Fremont County 
(see Map 6 in Appendix 4). If the 
Crooks Gap Option were selected during 
reevaluation of the Bairoil/Dakota 
Pipeline route, only one pipeline 
would be necessary through Crooks Gap 
Canyon. While the precise alignment 
would have to be evaluated, Map 10a 
illustrates a potential combined 
pipeline connecting the Beaver Creek 
Trunk Pipeline (milepost 39) to the 
Crooks Gap Option (milepost 116CG). 

The target for C02 flooding in the 
Beaver Creek Field would be the 
Tensleep and Madison formations at 
depths of 10,500 to 11,500 feet, 
respectively. Amoco would incorporate 
existing Beaver Creek Plant NGL treat¬ 
ing facilities in the field in the 
overall project design. Additional 
plant construction would be restricted 
to the area immediately adjacent to 
the existing Beaver Creek Plant. The 
proposed C02 recycle plant would be 
capable of processing a peak daily 
inlet feed rate of 150 MMSCFD. Addi¬ 
tional field-related facilities, 
including a gas gathering and C02 
injection system, may also be con¬ 
structed. 

The Beaver Creek Tensleep is present¬ 
ly being depleted using primary production 
techniques. The Madison Reservoir is 
currently under a mature waterflood. 
Implementation of the C02 flood would 
recover approximately 30 million 
barrels of incremental oil. 

The Little Buffalo Basin Project would 
be supplied by a 35-mile-long, 16-inch 
diameter spur pipeline. The approxi¬ 
mate locations of the Little Buffalo 
Basin Field and spur pipeline are 
shown on Figure 2-4 (also see Map 7 
in Appendix 4). The Little Buffalo 
Basin Spur Pipeline would originate 
at approximately milepost 77 of the 
Elk Basin C02 Trunk Pipeline north of 
Neiber, Wyoming, in Washakie County. 
From the origin point, the Little 
Buffalo Basin Spur Pipeline would 
follow an abandoned pipeline corridor 

and State Highway 431 to the Little 
Buffalo Basin Field gouth of 
Meeteetse, Wyoming, in Park and Hot 
Springs counties, Wyoming. 

The target formation in the Little 
Buffalo Basin Field would be the 
Tensleep Formation at a depth of about 
4,700 feet. A C02 recycle plant would 
be constructed in the field to facili¬ 
tate economical flooding of the field. 
The plant would be capable of process¬ 
ing a peak daily inlet feed rate of 
150 MMSCFD. Additional field-related 
facilities, including a gas gathering 
and injection system, would also be 
constructed. 

The Little Buffalo Basin Field is 
presently being depleted through 
waterflooding. Implementation of the 
C02 flood would allow the incremental 
recovery of an estimated 15 million 
barrels of additional oil. 

The Salt Creek Project would be 
supplied by a 9-mile-long, 16-inch 
diameter C02 spur pipeline (see Figure 
2-5 and Map 8 in Appendix 4). The 
Salt Creek C02 Spur Pipeline would 
originate at approximately milepost 
221 of the Bairoil/Dakota C02 Pipeline 
in Natrona County and terminate in the 
Salt Creek Field near Midwest, 
Wyoming. The Bairoil/Dakota Pipeline 
from milepost 112 to 221 would have 
to be built before implementation of 
the Salt Creek Project (see Appendix 
4, Maps 10-11). As indicated in 
the discussion of the Elk Basin 
Project, impacts of the construction 
from mileposts 112 - 221 would be re¬ 
assessed before a right-of-way was 
granted. 

Production from the Salt Creek Light 
Oil Unit presently occurs from six 
horizons at depths ranging from 1,200 
to 2,900 feet. The primary target for 
C02 flooding in the Salt Creek Field 
would be the 2nd Wall Creek Sandstone 
Formation at 1,800 to 3,500 feet. 
Design of the Salt Creek Project would 
include a C02 recycle plant to 
separate C02 from field-produced gas. 
Separated C02 would be recycled and 
reinjected into the 2nd Wall Creek 
Formation. The plant would be capable 
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Figure 2 — 4. Proposed Little Buffalo Basin Project. 
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Figure 2—5. Proposed Salt Creek Project. 
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of processing a peak daily inlet feed 
rate of 150 MMSCFD. Implementation 
of a C02 flood in the Salt Creek Field 
would require construction of a C02 
recycle plant. Implementation of the 
flood would also require the construc¬ 
tion of additional field-related 
facilities including a gas gathering 
system and C02 injection system. The 
Salt Creek Field is presently being 
produced under a secondary oil recov¬ 
ery strategy (waterflooding). Im¬ 
plementation of the C02 flood could 
recover an estimated 50 million 
barrels of incremental oil. 

2.2.3 Steps, Phases And Timing 

To provide C02 to the enhanced oil 
recovery projects, it would be neces¬ 
sary to first develop and construct 
the Fontenelle C02 Supply Project. A 
proposed schedule for project con¬ 
struction is presented on Table 2-1 
by major project component for the C02 
supply project and the four enhanced 
oil recovery projects. Also included 
on the table is a projection for the 
start of C02 injection in each of the 
fields. In general terms, construc¬ 
tion would be initiated for each 
project according to the following 
schedule: 

o Fontenelle Supply Project - 2nd 
quarter 1991; 

o Elk Basin Project - 2nd quarter 
1991; 

o Beaver Creek Project - 2nd quar¬ 
ter 1993; 

o Little Buffalo Basin Project 
-2nd quarter 1994; 

o Salt Creek Project - 4th quarter 
1995. 

Construction of all C02 trunk and spur 
pipelines for a given project would 
be completed during a single construc¬ 
tion season starting in the spring of 
a given year, with completion sched¬ 
uled for year's end. For the Elk 
Basin C02 Trunk Pipeline, completion 
of construction in a single construc¬ 
tion season would require the use of 
two construction spreads. Construc¬ 
tion of the plants would follow in¬ 

itiation of wellfield-related con¬ 
struction activities. 

Careful review of Table 2-1 will 
indicate that C02 injection is 
scheduled to begin prior to the com¬ 
pletion of construction of all wellfi- 
eld-related activities and the C02 
recycle plants. Generally, it takes 
several months after the start of 
injection for C02 to cycle through 
the field and first appear at produc¬ 
ing wells. Therefore, there is no 
need for wellfield and plant construc¬ 
tion completion to coincide with the 
initiation of C02 injection. Obvious¬ 
ly, however, construction of the C02 
supply source and C02 trunk and spur 
pipelines must be complete prior to 
the initiation of C02 injection into 
the field. 

Construction of all five of Amoco's 
Proposed Actions would result in the 
disturbance of approximately 3,450 
acres, of which approximately 3,035 
acres would be reclaimed immediately 
after construction (see Table 2-2). 
Approximately 412 acres would be 
converted to industrial use for the 
life of the projects. All disturbance 
would be reclaimed after abandonment. 

2.2.4 Location, Extent and Land 
Ownership 

Amoco's proposed C02 projects would be 
constructed in southwest, central and 
north central Wyoming. Counties 
potentially affected during construc¬ 
tion of project components are listed 
in Section 1.3 of this FEIS. If all 
five projects are constructed, Amoco 
would install approximately 266 miles 
of spur and trunk C02 pipelines and 
five gas processing or C02 recycle 
plants. Under the worst case scenar¬ 
io, approximately 700 miles of C02 
injection and producing pipelines may 
need to be installed or replaced in 
the existing Elk Basin, Beaver Creek, 
Little Buffalo Basin and Salt Creek 
fields. In addition, development of 
the Raptor Unit would require the 
installation of approximately 24 miles 
of gas gathering pipeline, 30 miles 
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Table 2-2. Acres Disturbed, Removed and Reclaimed During Construction and Operation of 

the Proposed Actions. 

• Acres Disturbed Acres Reclaimed Acres Committed Acres Reclaimed 

Project/Component During Construction After Construction To Operations After Abandonment 

FONTENELLE PROJECT 

Plant Site 40.0 

Plant Access Road (a) 16.2 

Field Access Roads (b) 181.8 

Well Pads (c) 100.0 

Gas Gathering System (d) 
Pipeline (d,e) 491.4 

Block Valves (f,g) 0.2 

Green River Staging Area (h) 2.3 

Road Crossing Bore Pits (1) 2.3 

Gathering System Subtotal 496.2 

Project Total 836.2 

ELK BASIN PROJECT 

Trunk Pipeline 
Trunk Pipeline (e) 1623.5 

Block Valves (g) 0.9 

Origin Station 0.1 

Meter Station 0.2 

Big Horn River Staging Area (J) 2.3 

Greybull River Staging Area i J 2.3 

Shoshone River Staging Area i (J) 2.3 

Sldon Canal Bore Pit (k) 1.1 

Road Crossing Bore Pits (1) 5.7 

Pipeline Subtotal 1638.5 

Plant Site 40.0 

Project Total 1678.5 

BEAVER CREEK PROJECT 

Trunk Pipeline 
Trunk Pipeline (e) 399.9 

Block Valves (g) 0.2 

Origin Station 0.1 

Meter Station 0.2 

Sweetwater River Staging Area (J) 2.3 

Road Crossing Bore Pits (1) 2.3 

Pipeline Subtotal 404.9 

Plant Site 40.0 

Project Total 444.9 

LITTLE BUFFALO BASIN PROJECT 

Spur Pipeline 
Spur Pipeline (e) 322.6 

Block Valves (g) 0.2 

Origin Station 0.1 

Meter Station 0.2 

Road Crossing Bore Pits (1) 3.4 

Pipeline Subtotal 326.5 

Plant Site 40.0 

Project Total 366.5 

SALT CREEK PROJECT 

Spur Pipeline 
Spur Pipeline (e) 84.1 

Block Valves (g) 0.1 

Origin Station 0.1 

Meter Station 0.2 

Road Crossing Bore Pits (1) 1.1 

Pipeline Subtotal 85.6 

Plant Site 40.0 

Project Total 125.6 

0.0 40.0 40.0 

0.0 18.2 18.2 

0.0 181.8 181.8 

90.0 10.0 10.0 

491.4 0.0 0.0 

0.0 0.2 0.2 

2.3 0.0 0.0 

2.3 0.0 0.0 

496.0 0.2 0.2 

586.0 250.2 250.2 

1623.5 0.0 0.0 

0.0 0.9 0.9 

0.0 0.1 0.1 

0.0 0.2 0.2 

2.3 0.0 0.0 

2.3 0.0 0.0 

2.3 0.0 0.0 

1.1 0.0 0.0 

5.7 0.0 0.0 

1637.3 1.2 1.2 

0.0 40.0 40.0 

1637.3 41.2 41.2 

399.9 0.0 0.0 

0.0 0.2 0.2 

0.0 0.1 0.1 

0.0 0.2 0.2 

2.3 0.0 0.0 

2.3 0.0 0.0 

404.4 0.5 0.5 

0.0 40.0 40.0 

404.4 40.5 40.5 

322.6 0.0 0.0 

0.0 0.2 0.2 

0.0 0.1 0.1 

0.0 0.2 0.2 

3.4 0.0 0.0 

326.0 0.5 0.5 

0.0 40.0 40.0 

326.0 40.5 40.5 

84.1 0.0 0.0 

0.0 0.1 0.1 

0.0 0.1 0.1 

0.0 0.2 0.2 

1.1 0.0 0.0 

85.2 0.4 0.4 

0.0 40.0 40.0 

85.2 40.4 40.4 

Total of all five Projects 3451.6 3039.0 412.6 

a - 3 miles of access road 9 50‘. 
b ■ Assumes 3 miles of access road/well $ 50'. 
c - 10 wells § 10 acres/well for drilling purposes and 1 acre/well during operations, 
d • Assumes 3 miles of gathering system/well plus gas gathering trunkline to plant, 

e - Assumes 75' right-of-way. 
f - Includes block valves on each side of Green River crossing, 

g • Block valves would occupy 1/10 acre. 
h • 200' x 400' less pipeline right-of-way on each side of river. 
1 • 200' x 200' less pipeline right-of-way on each side of state highway crossings. 

J - 200' x 400' less pipeline right-of-way on each side of river, 
k - 200' x 200' less pipeline right-of-way on each side of canal. 
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of wellfield pipeline and the drilling 
of ten additional wells. 

Construction of the majority of the 
spur and trunk C02 pipelines would 
occur in existing pipeline corridors. 
The Elk Basin C02 Trunk Pipeline would 
be constructed entirely within exist¬ 
ing Platte Pipeline Company, Inter¬ 
line, Amoco Pipeline Company and 
Colorado Interstate Gas Pipeline 
corridors. The Elk Basin route devi¬ 
ates only in a few instances where the 
pipeline was intentionally rerouted 
away from existing corridors to avoid 
significant cultural sites and wilderness 
study areas. The Beaver Creek Trunk 
Pipeline would be constructed entirely 
in an existing Northern Natural Gas 
Pipeline corridor from the origin 
point to the Beaver Creek Field. 
Since Class III cultural surveys have 
not been conducted for the Beaver 
Creek Trunk Pipeline , minor deviations 
away from the Northern Natural Gas 
Pipeline may be necessary to avoid 
additional cultural sites. 

The Little Buffalo Basin C02 Spur 
Pipeline would be constructed in a 
series of corridors, including an 
abandoned pipeline and State Highway 
431. The Salt Creek C02 Spur Pipeline 
was generally routed along an existing 
dirt road from the origin station to 
the field. No existing east-west 
pipeline corridors occur in the vici¬ 
nity of the proposed Salt Creek Pipe¬ 
line alignment. 

Land ownership of the proposed plant 
sites is federal. Ownership along the 
pipeline corridors is a mixture of 
federal, private and state. Federal 
lands occupy 61.9 percent of all 
pipeline corridors with 32.7 percent 
consisting of private lands and 5.4 
percent State of Wyoming (see Table 

2-3) . 

2.3 ALTERNATIVES 

Council on Environmental Quality rules 
implementing NEPA require the BUI to 
"rigorously explore and objectively 
evaluate all reasonable alternatives, 

and for alternatives which were elimi¬ 
nated from detailed study, briefly 
discuss the reasons for their having 
been eliminated" (40 CFR 1502.14(a)). 
In addition, the analysis is required 
to "devote substantial treatment to 
each alternative considered in detail 
including the Proposed Action so that 
reviewers may evaluate their compara¬ 
tive merits" (40 CFR 1502.14(b)). 

Three types of alternatives exist for 
Amoco*s Proposed Actions: 1) alterna¬ 
tive sources of C02 for the floods, 2) 
alternative alignments for C02 spur 
and trunk pipelines and 3) the No 
Action Alternative. 

2.3.1 Alternative Sources of 
CO2 for the Floods 

Many industrial activities and pro¬ 
cesses result in the production of C02 
which, in most cases, is vented to the 
atmosphere as a waste by-product of 
the industrial facility. Significant 
sources of C02 include: 

o Power plant stack gases; 
o Flue gases from cement plants; 
o Vent gases from ammonia and 

chemical plants; 
o Vent gases from refinery and 

hydrogen plants; 
o Vent gases from proposed 

synthetic natural gas plants. 

Figure 2-6 shows the location and 
approximate C02 emissions from utility 
power stations in the general project 
area as reported by Miller and Soychak 
(1986). The authors report a combined 
daily C02 discharge from power 
stations in Wyoming of nearly 2 
billion cubic feet. Sources in 
adjoining states in relative close 
proximity to the Wyoming border emit 
an additional 1 billion cubic feet of 
C02 daily (see Figure 2-6). Amoco’s 
peak daily C02 need represents only 5 
percent of the total C02 vented from 
power stations in Wyoming and 
adjoining states. 

In addition to industrial sources, 
natural sources of C02 are also 
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Table 2-3. Summary of Land Ownership for Proposed Pipelines. 

Pipeline Miles Private Miles Federal Miles State Total Miles Percent Private Percent Federal Percent State 

Fontenelle Gas Gathering System 0.5 23.5 0 24.0 2.0% 98% 0% 

Elk Basin Trunk Pipeline 66.8 97.8 13.8 178.4 37.4% 54.8% 7.7% 

Beaver Creek Trunk Pipeline 9.3 33.2 1.4 43.9 21.1% 75.6% 3.3% 

Little Buffalo Basin Spur Pipeline 14.4 20.5 0.5 35.5 40.7% 57.8% 1.5% 

Salt Creek Spur Pipeline 4.0 5.3 0 9.2 43.2% 56.8% 0% 

Total 95.0 180.3 15.8 291.0 32.7% 61.9% 5.4% 



MONTANA 

Corette 
85 

WYOMING 

355 
Naughton 1012 

Jim Bridger 

450 
Hayden/Craig 

Figure 2—6. CO2 Emissions in MMSCFD. 





available for enhanced oil recovery. 
Natural sources of C02 are abundant in 
Wyoming. Klins (1984) estimated 
Wyoming natural C02 reserves at 
approximately 3,900 BCF. Since Klins 
published his estimate, discoveries 
of additional C02 in the LaBarge 
structure (including Raptor) has been 
estimated as high as 144 TCF (Exxon 
1989). Given the amount of excess C02 
in Wyoming, it is likely that Wyoming 
will become an important regional 
source of C02 for enhanced oil 
recovery in the near future. 

According to the Pullman-Kellogg 
study, power plants in Wyoming may be 
able to provide as much as 1,400 
MMSCFD of C02. Cement plants and 
process plant sources may yield an 
additional 350 MMSCFD. The study also 
suggested that total C02 demand in the 
state may reach 3,900 BCF. 

Amoco*s C02 Projects are very sensi¬ 
tive to C02 price. For the projects 
to proceed, a reliable source of 
low-cost C02 must be developed. 
Factors influencing the costs include 
gas purity and location of supply. 
C02 is expensive to transport and 
therefore, location of the source has 
a direct bearing on the combined cost 
of the commodity to Amoco. High 
purity C02 sources, such as ammonia 
plant vents and synthetic natural gas 
plants command a higher price for C02 
than low purity sources like flue gas 
stacks, power plants and cement plants 
(Pullman-Kellogg, 1978). 

Power Plant Stack Gas. Pullman-Kellogg 
(1978), in a comprehensive review of 
C02 supply in a thirteen-state region 
which included Wyoming, indicated that 
sufficient C02 is available from 
aboveground sources to satisfy the 
projected future demand for enhanced 
oil recovery. Power plant and cement 
plant stack gas sources are the most 
widespread and abundant aboveground 
sources. However, the quality of C02 
produced from these sources is typi¬ 
cally very low, less than 20 percent 
C02. Therefore, purification costs 
associated with these alternative 
sources would be expected to be rela¬ 
tively high. 

Amoco has determined that the most 
economical source of C02 for the C02 
projects is naturally occurring C02. 
No commercial source of C02 from power 
plant stack gas is presently available 
in Wyoming and it appears unlikely 
that such a source will be developed 
in the near future given the abundant 
quantities of C02 available from 
natural sources. For these reasons, 
power plant flue gas as a source of 
C02 for the Amoco C02 Projects has not 
been considered further in the FEIS. 

Underground Coal Gasification. 
Recently, Energy International, Inc. 
announced its intention to construct 
and operate an underground coal gasi¬ 
fication project near Rawlins, 
Wyoming. Funding for this project 
includes assistance from the U.S. 
Department of Energy and the Clean 
Coal Technology program. 

Initially, Energy International had 
intended to convert underground coal 
gasification product gas into ammonia. 
A by-product of operation of the 
ammonia plant would have been C02. 
However, the company has had difficul¬ 
ties in obtaining matching funds from 
the private sector to proceed with the 
ammonia project. Funding for this 
type of project is still questionable 
and no commitments have been made by 
Energy International to proceed with 
the project, at this time. 

Because of the economic and technical 
uncertainty of development of Energy 
International’s Underground Coal 
Gasification Project, it has not been 
considered as a viable source of C02 
for Amoco*s projects for purposes of 
preparing this FEIS. 

Exxon LaBarge Project. Modification 
of Phase I of Exxon’s LaBarge Project 
could also serve as a C02 supply for 
Amoco’s projects. Presently, Exxon 
is providing C02 for Amoco’s Bairoil 
Project from Phase I and Amoco and 
Exxon are investigating the terms of 
a possible C02 sale for future 
enhanced oil recovery projects in 
Wyoming. Phase I also provides C02 
for Chevron’s C02 Project in Rangely, 
Colorado. 
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Construction of Phase I of the LaBarge 
Project is complete and consists of 
a 550 MMSCFD sour gas processing 
facility fconsisting of two 275 MMSCFD 
modules. Project components for Phase 
I were constructed in Lincoln, 
Sublette and Sweetwater counties (see 
Appendix 4, Map 12). Major Phase I 
project components consist of the 
following: 

o 550 MMSCFD sour gas processing 
facility; 

o Feed gas pipeline from the 
dehydration facility to the 
plant; 

o Electrical transmission lines 
to the plant and the dehydra¬ 
tion facility; 

o Railroad spur; 
o Product pipelines; 
o 550 MMSCFD dehydration facility 

(at the edge of the wellfield); 
o Access roads to the plant site, 

dehydration facility and 
wellfield; 

o Sulfur storage and loadout 
facility; 

o Water supply, control and 
disposal system; 

o Microwave communication system; 
o Wellfield; 
o Gas gathering pipelines; 
o Wellfield manifold unit. 

The LaBarge Project wellfield extends 
over a large part of the northern 
extent of the Moxa Arch located in 
south Sublette County. Wells are 
completed in the Madison Formation at 
an average depth of 16,000 feet. The 
wellfield is estimated to contain five 
trillion cubic feet of recoverable 
low-BTU gas of which approximately one 
trillion cubic feet would be methane. 
The gas stream is composed primarily 
of C02 (66 percent) and methane (21 
percent), with small quantities of 
ethane, nitrogen and helium. The 
reservoir also contains a significant 
quantity of hydrogen sulfide (5 
percent). The primary objective for 
Exxon’s LaBarge Project is methane 
recovery (Bryan, 1987). Because the 
primary purpose of the LaBarge Project 
is the recovery of methane, it was not 
designed to capture 100 percent of the 

C02 produced in association with the 
methane. 

Wet gas produced in the field is 
transported to a dehydration facility 
in the field where it is dewatered. 
During May 1988, the average 
production rate from the field was 
475 MMSCFD (Exxon, 1989). From the 
field dehydration unit, the gas is 
transported through a 38-mile-long 
pipeline to the Shute Creek Phase I 
Plant. The Shute Creek Plant utilizes 
a two-stage selexol process designed 
to remove hydrogen sulfide and C02 
from the gas stream. During May 1988, 
average production of sulfur was 894 
long tons per day (Exxon, 1989). 

Selexol can be compared to a magnet 
in that carbon dioxide is attracted 
to a Selexol mixture at high pres¬ 
sures. As the pressure is lowered on 
the Selexol-C02 mixture, the C02 is 
released. In May 1988, Exxon sold 
122.5 MMSCFD of C02 from the Phase I 
Shute Creek Plant. In addition to the 
sales volume, Exxon vented 191 MMSCFD 
of C02 (Exxon, 1989). In addition to 
C02, Exxon also sold 90 MMSCFD of 
methane and 2.3 MMSCFD of helium 
during May 1988. 

All of the C02 produced from Phase I 
of the LaBarge Project is committed 
to either Chevron (Rangely Unit in 
Colorado) or Amoco (at Bairoil). In 
testimony before the Wyoming Oil and 
Gas Conservation Commission, Exxon 
stated that if an agreement was 
reached between Amoco and Exxon to 
provide C02 for the projects evaluated 
in this FEIS, some type of expansion 
of the Phase I facilities would be 
required (Bryan, 1987). 

In addition, Exxon recently announced 
the purchase of the Bell Creek Oil 
Field in the southeastern Montana 
portion of the Powder River Basin. 
Indications are that Exxon is con¬ 
sidering implementation of a tertiary 
recovery program at Bell Creek using 
C02 injection. If C02 flooding of 
Bell Creek occurs in the near future, 
it appears likely that Exxon would use 
C02 from the LaBarge Project. In 
fact, the BLM has completed an EIS 
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(BLM, 1986a) for a C02 pipeline 
right-of-way from the Shute Creek 
Plant to the vicinity of the Bell 
Creek Field and beyond to the 
Williston Basin. The right-of-way 
grant will not be issued until the 
applicant reapplies and impacts are 
re-evaluated. 

Whether or not C02 from Exxon’s 
facility could meet the demand from 
current contracts, the Amoco Proposed 
Actions and the Bell Creek field is 
a function of (1) alteration of 
Exxon’s existing facilities; (2) 
actual demand for contracted C02; and 
(3) timing of the projects. 

Table 2-4 identifies the amount of 
C02 which could be made available by 
two scenarios of alteration of Exxon’s 
existing facilities. The "Additional 
Compression" scenario would provide 
110 MMSCFD additional C02, or 85 
MMSCFD above current contract amounts . 
The "Facility Expansion" scenario 
would provide 430 MMSCFD or 155 MMSCFD 
additional C02. 

This additional available C02 must be 
evaluated in terms of both current 
contracts and future demand. Chevron, 
for example, has a Daily Contract 
Quantity (DCQ) of 200 MMSCFD until 
October 1998. Amoco has a DCQ of 75 
MMSCFD until July 1993, with further 
DCQ of 33.5 MMSCFD until July 1994. 
Takes of C02 have not, however, equaled 
contracted quantities, to date. For 
example, during December 1988, 
Chevron’s takes averaged 100 MMSCFD 
while Amoco averaged .22 MMSCFD for a 
total of 122, or less than half of the 
275 MMSCFD contracted (Exxon, 1989). 
Exxon believes that the maximum demand 
rate from current contracts will not 
exceed 225 MMSCFD (Exxon, 1989). 

The number of enhanced oil recovery 
projects that Exxon’s facility can 
supply is also a function of timing 
of those projects. Because C02 can be 
recycled through a field, the period 
of time during which purchased C02 is 
injected in a given field is limited. 
As demand for purchased C02 declines 
in a given field and contracts expire, 

more C02 is available for additional 
fields. 

While Exxon does not anticipate C02 
takes to match current contracts or 
that they would initiate a C02 project 
at Bell Creek until C02 becomes 
available as current contracts expire, 
enhanced oil recovery projects are 
contingent on market conditions. As 
market conditions for oil production 
improve, the demand for C02 by all oil 
companies is likely to increase 
simultaneously. It is therefore, not 
reasonable to • assume that the 
"Additional Compression" scenario 
could supply enough C02 to meet 
demand. 

Therefore, as an alternative to 
Amoco’s proposed Fontenelle Project, 
this FEIS includes information 
regarding the expansion of Exxon’s 
Phase I LaBarge Project. This Exxon 
LaBarge Modified Phase I Alternative 
would require: 

o Expansion of the Shute Creek 
Plant inlet capacity to 700 
MMSCFD; 

o Drilling three additional wells 
in the Riley Ridge field to 
supply feed gas; 

o A second 38-mile feedgas 
pipeline; 

o Expansion of the sour water 
disposal system; and 

o Removal of mechanical 
restrictions at the dehydration 
facilities. 

Data provided in this FEIS is derived 
from the Riley Ridge DEIS (BLM, 
1983d), the Wyoming Industrial Siting 
Application for the project (Exxon, 
1985), and data from Exxon (1989). 

Exxon LaBarge Project - Phase II. In 
February 1985, Exxon requested a 
permit from the Wyoming Industrial 
Siting Council to construct Phase II 
of the LaBarge Project which would 
increase the maximum processing rate 
to 1.32 BSCFD (Exxon, 1985). The 
Phase II Expansion would consist of 
the addition of three processing 
modules each with an anticipated 
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Table 2-4. C02 Available from Exxon’s LaBarge Project (a) 

Inlet Gas C02 Available for Sales (MMSCFD) 

Capacity ..--- 

Production Scenario (MMSCFD) 67 & 225 psi 

(b) 

21 psi 

(c) 

Total 

Existing Phase I Facility 550 250 0 250 

Additional Compression 550 335 25 360 

Phase I Expansion 700 400 30 430 

a - Source: Exxon, 1989. 

b = Inlet of sales compressors at 225 pounds per square inch (psi). 

c - Low pressure C02 in process stream. 



processing capability of 240 MMSCFD. 
In addition to expansion of the Shute 
Creek Plant, Phase II could require 
the drilling of approximately 20 
additional wells in the Riley Ridge 
Field. 

Construction of LaBarge, Phase II was 
considered as an alternative C02 
supply source in the DEIS. This 
alternative was removed from consider¬ 
ation in the FEIS for two reasons. 
First, expansion of the LaBarge Phase 
I facilities can supply the required 
C02 with less impact to most resources 
than the full development of LaBarge 
Phase II. Second, Exxon suggested the 
Phase I expansion as its preference 
as a reasonable C02 supply alternative 
(see comment letter 13 in Chapter 7) 
since the company is not currently 
pursuing construction of Phase II it 
is no longer considered a reasonable 
alternative. 

Shute Creek Plant Processing of Raptor 
Unit Gas. The possibility of sweeten¬ 
ing Raptor Unit gas at the existing 
Exxon Shute Creek Plant was evaluated 
but determined to be unworkable and, 
therefore, not considered in detail. 
Such a cooperative arrangement between 
Amoco and Exxon would have eliminated 
the need for construction of the 
Fontenelle Gas Processing Plant. 
While the Shute Creek Plant uses some 
of the same processes proposed for the 
Fontenelle Plant, the plant was desig¬ 
ned primarily to process methane. 
Exxon’s plant could not process the 
Raptor Unit gas without major modifi¬ 
cations . 

2.3.2 Alternative Pipeline 
Alignments 

Beaver Creek Alternative. The Beaver 
Creek Alternative pipeline alignment 
is shown on Figure 2-7 and on Map 9 
in Appendix 4. The alternative align¬ 
ment (231 miles in total length) would 
involve the construction of the Beaver 
Creek Trunk Pipeline (44 miles) and 
about 55 miles of C02 trunk pipeline 
from the Beaver Creek Plant north to 
approximately Lost Cabin, Wyoming. 

From the Lost Cabin area, the alterna¬ 
tive alignment would be the same as 
described for the Elk Basin Trunk 
Pipeline to the Elk Basin Plant site 
(approximately 132 miles). This 
alternative would eliminate the need 
for Amoco to construct the portion of 
the Elk Basin Trunk Pipeline between 
mileposts 132 and 178 (44 miles). 
The alternative would also eliminate 
the need to construct the 
Bairoil/Dakota Pipeline from mileposts 
112 to 185 (73 miles) to supply C02 
for the Elk Basin Project. However, 
that portion of the Bairoil/Dakota 
Pipeline would still be necessary to 
provide the Salt Creek Project with 
C02 under Amoco’s Proposed Action. 

Frontier/Casper Alternative. This 
alternative involves the conversion 
of the existing Frontier Oil Pipeline 
to C02 service. Suitability of this 
alternative is dependent on demonstra¬ 
tion of the ability of the Frontier 
Pipeline to safely transport high 
pressure C02 and meet all applicable 
safety standards (see Section 2.4.1). 
The alternative is shown on Figure 2-8 
and on Maps 1 and 8 in Appendix 4. 
The alternative also involves the 
construction of 24 miles of pipeline 
to connect the Fontenelle Plant to the 
existing Frontier Pipeline. This 
section of pipeline would be aligned 
in the existing Exxon Rangely Pipeline 
corridor. In addition, approximately 
40 miles of pipeline would be 
installed to connect the existing 
terminus of the Frontier Pipeline to 
the Salt Creek Field. 

The Frontier/Casper Alternative would 
eliminate the need to construct 
approximately 109 miles of the 
Bairoil/Dakota Pipeline from milepost 
112 to the Salt Creek Field. 
Selection of this alternative would 
require Amoco to pursue the Beaver 
Creek Alternative to supply C02 to Elk 
Basin and Little Buffalo Basin. 
Selection of this alternative would 
not, however, preclude future 
construction of the Bairoil/Dakota 
Pipeline from milepost 112. This 
construction would depend on future 
markets for C02, e.g., in the 
Williston Basin, and the availability 
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Figure 2—7. Beaver Creek Alternative Including Beaver Creek and Elk 

Basin Trunk Pipelines and Beaver Creek Alternative Alignment Section. 
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Figure 2 — 8. Frontier/Casper Alternative Pipeline Including Frontier Access Section, 

Existing Frontier Pipeline and Casper Section. 





of the Casper/Frontier Alternative 
Pipeline to provide that C02 as far as 
the vicinity of the Salt Creek Field. 

2.3.3 No Action Alternative 

Implementation of the No Action 
Alternative would represent denial of 
necessary rights-of-way for the pro¬ 
jects on federal lands. 

2.4 IMPLEMENTATION OF PROJECTS 

Amoco’s Proposed Actions consist of 
three primary components, including: 

o C02 spur and trunk pipelines; 
o C02 supply source (Fontenelle 

Project); 
o C02 floods (Elk Basin, Little 

Buffalo Basin, Beaver Creek 
and Salt Creek). 

Each of these primary project com¬ 
ponents consist of several types of 
equipment, facilities and processes. 
This section describes the major 
equipment, facilities and processes 
proposed by Amoco. Development as¬ 
sumptions used during preparation of 
the FEIS are listed on Table 2-5. 
Estimated cost projections for major 
project components are provided on 
Table 2-6. Completion of all five 
projects would require expenditures 
in excess of $500 million. 

2.4.1 C02 Spur and Trunk 
Pipelines 

Spur and trunk C02 pipelines would be 
required to transport C02 from the C02 
supply source to the fields designated 
for flooding. C02 supply pipelines 
would range in diameter from 16 to 18 
inches (nominal diameter) and would 
be capable of transporting between 150 
and 200 MMSCFD. 

The design, material, construction, 
operation, maintenance and abandonment 
practices of all project components 
would be in accordance with safe and 
proven engineering practices. The 

spur and trunk pipelines would be 
designed to operate at a maximum 
pressure of 2,800 pounds per square 
inch (psi). Actual operating pressure 
is estimated to be approximately 2,000 
psi. The spur and trunk pipelines 
would operate between 35 and 55°F. 
The average annual soil temperature 
at a depth of 20 inches is approximat¬ 
ely 51°F for the 9 inch precipitation 
zone (SCS, 1974). Maximum soil 
temperatures which the SCS (1989) has 
measured at this depth and 
precipitation zone has been 68°F. 

According to the BLM (Neal, 1989), 
soil temperature can be as high as 
65°F at the 48 inch depth in some 
sandy soils depending on their 
location. The pipeline operating 
temperature of between 35 and 55°F 
should be typical for most soils the 
pipeline would traverse since the 
pipeline would be buried 28 inches 
below the depth at which the average 
soil temperature of 68°F was measured. 
If, however, the pipeline would cross 
soils which have the potential to have 
high soil temperatures at depth, 
engineering design criteria to handle 
these temperatures would be addressed 
in the POD. 

The design and construction of the C02 
pipelines and ancillary facilities 
would be in accordance with American 
Society of Mechanical Engineers 
(ASME) /American National Standards 
Institute (ANSI) B31.4--Liquid 
Transportation Systems for 
Hydrocarbons, Liquid Petroleum Gas, 
Anhydrous Ammonia and Alcohols. All 
applicable federal safety standards 
outlined by the Department of Trans¬ 
portation in 49 Code of Federal 
Regulations (CFR) Part 195 will be 
incorporated into Amoco’s proposed 
pipeline design. State-of-the-art 
design, materials and construction 
techniques would be employed by Amoco 
and its contractors to ensure that the 
pipeline will be a low-maintenance 
system which can operate safely and 
with minimal risk to the environment. 

The ASME/ANSI B31.4 code covers the 
design, fabrication, installation, 
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Table 2-5. Development Assumptions Utilized During the Preparation of the Draft Environmental Impact Statement 

Project 

C02 
Pipeline Diameter 

(Nominal Diameter) 
Pipe Design 

Throughput (MflSCFD) 
Plant Capacity 

(MMSCFD) 

Total C02 Requirements 
(Including Purchased C02) 

(BCF) 
Total Purchased C02 

(BCF) E0R Method 

Fontenelle Project N/A N/A 150 N/A N/A N/A 

Elk Basin Project 18 200 150 326 234 Miscible C02 

Beaver Creek Project 18 200 150 165 72 Miscible C02 

Little Buffalo Basin 
Project 

16 150 150 250 100 Imniscible C02 

Salt Creek Project 18 150 150 394 109 Iimiiscible C02 

MMSCFD * million standard cubic feet per day 
BCF » billion cubic feet 
MMBO *= million barrels of oil 

Table 2-6. Estimated Construction Expenditures (in 1987 $) for Msyor Project Components of the Proposed Actions. 

Plant Expenditures Field Expenditures Pipeline Expenditures 
(million $) (million $) (million $) (a) Total Project 
- - - Expenditures 

Project Material Labor Total Material Labor Total Material Labor Total (million $) 

Fontenelle 24.8 35.2 60 7.3 2.7 10(b) .34 .66 Kc) 71 

Elk Basin 24.8 35.2 60 21.8 8.2 30 22.2 43.8 66(d) 156 

Little Buffalo Basin 10.4 14.6 25 14.5 5.5 20 3.4 6.6 10 55 

Beaver Creek 10.4 14.6 25 14.5 5.5 20 6.1 11.9 18 63 

Salt Creek 10.4 14.6 25 101.6 38.4 140 1 2 3 168 

a - Includes trunk and spur pipeline costs. 
b ■= Excludes cost of drilling wells (approximately $10 million). 
c * Pipe cost to tie Fontenelle Plant to Exxon Carbon Dioxide Pipeline. 
d - Excludes installation cost of approved Exxon pipeline from MP 112 to the Salt Creek Field; includes cost of trunk pipeline 

from Natron, Wyoming, to the E1k Basin Field. 



inspection, testing and safety aspects 
of construction, operation and main¬ 
tenance of liquid transportation 
piping systems, including the 
pipelines, pump stations, metering 
stations and pressure reduction 
stations. The requirements of 
ASME/ANSI B31.4 also include the 
conditions of use of elements of the 
piping system including pipe, valves 
and fittings. 

The ASME/ANSI B31.4 code is princi¬ 
pally concerned with safety of the 
general public and employees to the 
extent that safety is affected by 
basic design, quality of materials and 
workmanship and requirements for 
testing, operations and maintenance 
of liquid transportation piping 
systems. 

The design factor recommended by 
ASME/ANSI B31.4 for all locations is 
0.72 (72 percent of specified minimum 
yield strength of the pipe). 
Specified minimum yield strength is 
the minimum yield strength prescribed 
by the specifications under which the 
pipe is purchased from the 
manufacturer. Yield strength is the 
strength at which a material exhibits 
a specified minimum limiting permanent 
set or produces a specified total 
elongation under a load. 

These standards account for all 
operating stresses and compensate for 
secondary stresses. Pressure 
protection will be built into the 
pipeline designs as required, and 
Amoco’s pipeline and facilities will 
also be under continued surveillance 
and inspections. Appropriate action 
will be initiated if unusual operating 
and maintenance conditions occur, such 
as failure, history of leakage, drop 
in flow efficiency or substantial 
changes in the cathodic protection 
requirements. The pipeline will also 
be patrolled on an annual basis to 
detect any unsafe operating 
conditions. Ancillary facilities will 
be inspected on a more frequent basis. 
These standard procedures are key in 
reducing health and safety risks to 
workers and the public from pipeline 
ruptures. 

Pipe. All materials used in the 
construction of spur and trunk 
pipelines would meet or exceed the 
specifications of ASME/ANSI B31.4 or 
specifications incorporated by 
reference by ASME/ANSI B31.4. Pipe 
material would conform to the 
requirements of the American Petroleum 
Institute (API) 5L- "Specifications 
for line pipe", or equal or more 
stringent Amoco specifications. 
Individual sections of pipe would 
range between 38 and 65 linear feet. 
Pipe installed under rivers would be 
of either heavier wall thickness or 
coated with at least a 1-inch concrete 
jacket to ensure that the pipe remains 
in place. 

Prior to installation, the pipe would 
be coated for protection in accordance 
with National Association Pipe Coating 
Applicators (NAPC) specifications or 
equal or more stringent Amoco 
specifications. The pipe would be 
delivered to the construction site 
with either a 1) 14 to 16 mil thick 
fusion bonded epoxy coating; or 2) 
a 10 mil mastic and 40 mil 
polyethylene or polypropylene coating. 
The construction contractor would 
apply coating to each field joint 
after welding has been completed and 
the weld accepted by an inspector. 
Field joint coating may consist of 
cold applied tape, shrink sleeves or 
fusion-bonded epoxy. 

Block Valves. Valves would be 
installed to block the flow of C02. 
Valves would be installed at the 
origin, at the meter stations, at 
major water crossing and at spur 
takeoffs from the truck pipeline. In 
addition to the valves required by the 
ASME/ANSI B31.4, block valves would 
be installed at spacing intervals 
generally not exceeding 20 miles. In 
addition, automated block valves 
(designed to handle sour gas) would 
be placed on both sides of the 
Fontenelle Gathering System crossing 
of the Green River in Section 16, T.23 
N, R.Ill W. Block valve stations 
would occupy about 0.1 acre. When 
selecting precise locations for block 
valves, primary consideration would 
be given to locations which provide 
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year-round accessibility to the 
valves. 

Exact locations of valves for 
pipelines have not been determined at 
this time. Guard rails or chain link 
fencing would be installed at all 
valves located along the pipeline (see 
Figure 2-9). Each valve would meet 
the minimum requirements of API 6D or 
equal or more stringent Amoco 
specifications. Valves would meet all 
maximum operating conditions and would 
contain no ductile iron in the body 
or the pressure containing components. 
Internals (seals, slab, stem and 
elastomers) would meet the appropriate 
material requirements of the National 
Association of Corrosion Engineers 
(NACE) MR-01-75. Elastomers would 
also meet requirements for C02 
service. Mainline and scraper trap 
valves would be weld-end. 

Inlet and bypass valves would be set 
on concrete foundations. Flanged 
valves would use the ring type joint 
end preparation to achieve and 
maintain premium tightness. These 
valves would be mounted above ground. 
Although most block valves would be 
motorized, some may be pneumatically 
or hydraulically operated if a nearby 
source of power is not available. 

Fittings and Flanges. In accordance 
with ASME/ANSI B31.4, all pipeline 
fittings (elbows, tees and caps) would 
comply with one or more of the 
following standards: ANSI B16.5, ANSI 
B16.9, ASTM A 105, ASTM A 181, ASTM 
A 182, ASTM A 234, ASTM A 350, ASTM 
A 694, MSS SP-55, or MSS SP-75. 
Fittings would have pressure and 
temperature ratings based on stress 
for the pipe of the same or equivalent 
material. Pressure ratings for the 
fittings would be calculated using the 
rules established by ASME B31 "Codes 
for Pressure Piping." Dimensions and 
tolerance would conform to ANSI B16.9 
and MSS SP-75. Flanges would meet the 
requirements of one or more of the 
following standards: ANSI B16.5, ASTM 
A 105, ASTM A 181, ASTM A 182, ASTM 
A 234, ASTM A 350, ASTM A 694, MSS 
required by ASME B31.4. Fittings 
would be marked in accordance with the 

applicable standard to preclude 
installation errors. Bevel design 
would conform to the appropriate code 
and welding procedures would 
incorporate the bevel design. 

As specified in ASME/ANSI B31.4, 
consideration would be given to 
maintaining the mechanical integrity 
of the pipeline in the event of 
fracture. Amoco’s design practice is 
to use composite reinforcements at 
intervals along the pipeline to 
maintain integrity. 

Markers. After construction is 
complete, pipeline markers would be 
installed to identify the pipeline 
centerline. Milepost markers would 
be placed at approximately one-mile 
intervals in open country. In cul¬ 
tivated areas, the markers would be 
placed on fence rows, right-of-way 
lines of roads and highways, or at 
other protected areas as near to 
one-mile intervals as practical. 
Aerial markers would be installed at 
approximately five-mile intervals. 
The location of each pipe crossing 
would be conspicuously identified by 
a line marker installed on each side 
of river, highway and railroad cross¬ 
ings. Pipeline markers would provide 
a phone number which would ring a 
location which would be manned 24 
hours daily. 

Meter Stations. Meter stations would 
be installed on 0.2-acre sites located 
adjacent to the C02 recycle plants at 
the terminus of each C02 trunk and 
spur pipeline. A plot plan for a 
typical meter station is shown on 
Figure 2-10. The meter stations would 
contain a meter building approximately 
35 feet x 75 feet, receiving scraper 
trap, flow control valve, C02 vent and 
electric service pole with a 
pad-mounted transformer. The site 
would be enclosed with a 6-foot-high 
chain link fence. The meter building 
would contain a control room and 
associated equipment for local and 
remote operation of the pipeline 
systems. 
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Figure 2—9. Plot Plan and Profile of Typical Block Valve Assembly. 
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Origin Stations. At the beginning 
(origin) of the spur and trunk pipe¬ 
lines, Amoco would construct an origin 
station. A plot plan for a typical 
origin station is shown on Figure 
2-11. The station would contain a 
scraper launcher, radio transmitting 
unit (RTU) and a gas chromatograph 
which would be used to measure the 
molecular mixture of the C02. The RTU 
would be housed in a 12-foot x 12-foot 
building located adjacent to the 
connection. The RTU would monitor 
pipeline pressure, temperature and 
other relevant factors. The origin 
station would be enclosed within a 
6-foot-high chain link fence. Each 
origin station would occupy 0.1 acres. 

Cosntunication System. The spur and 
trunk C02 pipeline communication 
systems would utilize an existing 
Amoco satellite and microwave com¬ 
munications system. Satellite dishes 
would be installed at the existing 
Amoco microwave repeater stations and 
at the origin and meter stations for 
each C02 pipeline. The systems would 
provide the following services: 

o Fixed-station voice communica¬ 
tion; 

o Mobile communication; 
o Data communication; 
o Digital data transmission for 

the SCADA system. 

The communication system would utilize 
an established SCADA (supervisory 
control and data acquisition) system. 
Data on pipeline pressure, tempera¬ 
ture, flow rate, total flow and alarm 
status would be transmitted from the 
origin station to the Amoco Control 
Center in Tulsa, Oklahoma. 

Amoco would install a radio-equipped 
remote terminal unit at each block 
valve. The antenna would be mounted 
on a 20-foot wooden pole (see Figure 
2-9). The radio would transmit data 
to existing Amoco repeaters. The 
repeaters would then relay the infor¬ 
mation to the pipeline control center 
in Tulsa via satellite. The origin 
and meter stations of the pipeline 
would send data directly to the con¬ 
trol center by satellite. 

Scraper Launcher and Traps. Located 
at selected block valves and at the 
origin and meter stations, scraper 
traps and launchers would be used to 
clean and remove condensed liquids 
from inside the pipe during start-up 
and maintenance. During maintenance, 
the internal scraper (or pig) would 
be placed into the scraper launcher, 
and forced by gas pressure through the 
pipe. The pig would be caught at the 
scraper trap and removed along with 
collected debris. Pigging of the pipe 
after startup may not be necessary. 
If pigging occurs, however, any wastes 
collected would be characterized and 
disposed of in compliance with federal 
and state laws. 

Corrosion Protection System. Protect¬ 
ing the spur and trunk pipelines from 
corrosion is key to reducing the 
environmental risks of operating the 
pipelines. Corrosion occurs where 
current flows from the surface of the 
metal into the soil. Current 
naturally flows from the pipe due to 
impurities on the pipe surface, other 
metals in the area, and changes in 
soil characteristics including soil 
moisture, pH and aeration. Protecting 
a pipeline from corrosion involves two 
important design factors: 1) the 
installation of a pipe coating to 
protect the pipelines from contacting 
the soil and 2) the installation of 
a cathodic protection system. The 
cathodic protection system would be 
designed to force current into the 
ground and to the pipeline to be 
protected. Current flowing to the 
pipeline, instead of away from it, 
eliminates corrosion of the pipeline 
and exchanges it for corrosion of the 
buried anode. 

The cathodic protection system would 
consist of a rectifier, junction box 
and deep well anode bed. The system 
is illustrated on Figure 2-12. The 
rectifier, which changes alternating 
to direct current, would be mounted 
on a concrete pad adjacent to exist¬ 
ing power poles which provide elec¬ 
tricity for the system. The deep well 
anode bed consists of metal cylinders 
placed with backfill in a 100 to 200 
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Figure 2—12. Plan View of Pipeline Cathodic Protection System. 
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foot deep well drilled at a location 
approximately 300 to 500 feet from the 
pipeline. Precise locations of 
cathodic protection rectifier sites 
would be determined after tests are 
conducted on the operating pipeline 
system. 

Internal pipeline corrosion would be 
monitored through the use of corrosion 
tabs. Anti-corrosion agents would be 
added to the pipeline as necessary. 

2.4.2 C02 Processing and 
Recycle Facilities 

Fontenelle Gas Processing Plant and 
C02 Recycle Plants 

Implementing C02-enhanced oil recovery 
in the Elk Basin, Little Buffalo 
Basin, Beaver Creek and Salt Creek 
fields would require the construction 
of C02 recycle plants and associated 
wellfield-related facilities and 
equipment. This section describes the 
various processes and equipment that 
may be incorporated into the design 
of the various projects. Not all of 
the projects would include all of the 
equipment discussed in this section. 
Table 2-7 lists the various types of 
processes and equipment incorporated 
in the design of C02 recycle plants 
and the Fontenelle Gas Processing 
Plant. A simplified process flow 
diagram for a C02 recycle plant con¬ 
taining all the processes described 
in this section is provided on Figure 
2-13. A process flow diagram for the 
Fontenelle Plant is shown on Figure 
2-14. Figure 2-15 provides a sche¬ 
matic diagram of how the C02 flooding 
process would function. As many as 
seven major processes would be incor¬ 
porated into the four C02 recycle 
plants and the Fontenelle Gas Process¬ 
ing Plant. The processes are dis¬ 
cussed below and the reader is 
encouraged to refer to Table 2-7 to 
determine which components would be 
incorporated into each project design. 

Inlet Separation System. Feed gas 
from all producing formations would 
be combined and fed to the inlet 

separator. The inlet separation 
system would be designed to separate 
oil and produced water from the inlet 
gas stream. Although the primary 
point of oil, water and gas separation 
would remain the field production 
facilities, additional liquids will 
condense in the gathering system 
downstream of the field production 
facilities as the gas cools. From the 
inlet separation system, gas would be 
fed to the LO-CAT H2S oxidation 
system. H2S content of the feed gas 
would vary among projects but is 
estimated to range from 300 to 1000 
ppm. 

Oil and produced water removed from 
the gas stream in the inlet separation 
system would be piped back to the 
field production facilities for sales 
and reinjection, respectively. Excess 
water would be reinjected through a 
series of existing underground 
injection control (U1C) wells or 
treated and surface discharged at 
existing National Pollution Discharge 
Elimination System (NPDES) discharge 
points in the fields. Injection or 
surface discharge would be conducted 
in accordance with applicable state 
and federal regulations. Gas leaving 
the inlet separator would be fed to 
an inlet filter/ separator and an inlet 
gas/gas exchanger prior to being fed 
to the LO-CAT Unit. 

LO-CAT Gas Sweetening System. The 
LO-CAT unit is a proprietary system 
licensed and designed by ARI 
Technologies, Inc. and would be the 
only source of sulfur emissions from the 
C02 recycle plants during routine 
operations. Other sulfur recovery 
processes, with equal efficiency, may 
be substituted for the LO-CAT during 
final project design. The LO-CAT unit 
scrubs H2S out of the gas stream and 
converts it directly to elemental 
sulfur. The scrubbing medium used in 
the LO-CAT process is a diluted water 
solution of iron, held in solution 
with an organic chelating agent and 
buffered with soda ash, potassium 
hydroxide or any other common alkali. 
When the H2S is contacted with the 
reagent in the absorber, it reacts 
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Table 2-7. Proposed Processes Incorporated into the Design of the Carbon Dioxide Recycle Plants and the Fontenelle 
Gas Processing Plant 

Fontenelle Gas 

Processing Plant 

Elk Basin 

Recycle Plant 

Little Buffalo Basin 

Recycle Plant 

Beaver Creek 

Recycle Plant 

Salt Creek 

Recycle Plant 

Inlet Separation Yes Yes Yes Yes Yes 

LO-CAT Sweetening (a) No Yes Yes Yes Yes 

Selective H2S Removal Yes No No No No 

TEG Dehydration Yes Yes Yes Yes Yes 

C02/NGL Fractionation No Yes Yes Yes Yes 

Demethanizer No Yes No Yes No 

NGL Treating/Storage No No (b) Yes No (b) Yes 

a = Alternative sweetening, with at least the same recovery efficiency as LO-CAT, may be chosen 

during final project design. 

b - Design incorporates existing NGL treating and/or storage presently available in the fields. 
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Figure 2 — 15. Diagram of CO2 Flow Through Plant and Field. 





with the dissolved iron to form solid 
elemental sulfur. 

A solid sulfur and water slurry would 
be circulated from the solution 
settler to a sulfur melter and separa¬ 
tor. Molten sulfur would be routed 
to storage and would be trucked out 
in liquid form. No markets for the 
sulfur by-product have been identified 
at this time. Water vaporized in the 
sulfur melter would be returned to the 
oxidizer where it condenses back into 
the circulating system. "Sweetened" 
gas would be fed from the absorber 
through compression to the dehydration 
system. The oxidation reaction is 
completely specific to H2S and small 
amounts of hydrocarbons and C02 may be 
transferred to the oxidizer by virtue 
of solubility in the aqueous solution. 

The LO-CAT process uses proprietary 
catalytic chelating agents (ARI-310 
and ARI-310M). The chelating agents 
are a mixture of ethylenediamine tera 
acetic acid (EDTA) and polyhydrox- 
ylated sugar. The chelating agents 
would be used to prevent the formation 
and precipitation of insoluble iron 
in the solution. No toxic or hazar¬ 
dous chemicals would be used or pro¬ 
duced in the LO-CAT unit. According 
to the manufacturer, the LO-CAT unit 
is capable of removing 99.9 percent 
or more of the H2S from the gas 
stream. 

The only continuous source of sulfur 
emissions from the C02 recycle plants 
would be off-gas from the LO-CAT 
units. Only very small amounts of H2S 
would be emitted from the LO-CAT unit. 
An analysis of gas composition from 
the LO-CAT at the Bairoil Plant is 
included in Table 2-8. The results 
of that analysis are consistent with 
the manufacturer’s efficiency rating 
for the equipment. Gas from the 
LO-CAT would be routed to a flare and 
burned. Total emissions from routine 
operation of the LO-CAT at each 
recycle plant is expected to be less 
than 200 pounds per year of H2S in 
concentrations in the 5 to 6 ppm 
range. The Bairoil LO-CAT is not 
presently operating properly (see 
letter 14, Chapter 7 from the U.S. 

Environmental Protection Agency). 
Amoco is in the process of trying to 
determine what is wrong- with the 
Bairoil LO-CAT unit. Basically, the 
LO-CAT unit is suffering from numerous 
upsets which were not initially 
anticipated. These upsets have 
resulted in release of approximately 
7.5 tons per year of H2S. A solution 
to the problem is expected before 
additional LO-CAT units are installed. 
LO-CAT units are functioning in 
accordance with the manufacturer’s 
efficiency ratings in other parts of 
the country. In addition, Amoco 
recently installed a LO-CAT unit in 
the Salt Creek Field. The Salt Creek 
LO-CAT has operated properly to date. 

Selexol Selective H2S Removal. The 
Fontenelle Gas Processing Plant design 
would replace the LO-CAT unit with a 
Selexol process. Selexol would allow 
the selective removal of H2S from the 
gas stream creating a sweet C02 stream 
and an acid gas stream. The acid gas 
stream would consist primarily of H2S. 
Amoco proposes to dispose of this acid 
gas through reinjection back into the 
Madison Formation, thereby eliminating 
all sulfur emissions from the plant. 

TEG Dehydration System. The triethy¬ 
lene glycol (TEG) dehydration system 
would reduce water content in sweet¬ 
ened gas from the LO-CAT. Feed gas 
from the LO-CAT would enter the glycol 
contactor and flow upwards 
counter-current to the high concen¬ 
tration glycol introduced at the top 
section of the tower. The percentage 
of water removed by glycol would be 
dependent upon the level of water 
which can be tolerated in the dehy¬ 
drated stream without condensing 
water, freezing or hydrate formation 
in the fractionation system and C02 
injection system. 

The wet glycol would be removed from 
the bottom of the contactor and pre¬ 
heated in a glycol reflux condenser. 
The wet glycol would then circulate 
to a flash tank where the hydrocarbons 
absorbed in the glycol would be 
flashed out and recirculated back to 
the inlet separation system. Rich 
glycol from the flash tank would 
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Table 2-8. Gas Chromatographic Analysis of LO-CAT Off-Gas from the Bairoil C02 Recycle Plant. 
» 

Component Sample # 1 Sample # 2 Sample # 3 

Nitrogen 55.03 mole % 54.96 mole % 55.04 mole % 

Methane N/D N/D N/D 

Hydrogen Sulfide 5.0 ppm 6.2 ppm 5.5 ppm 

Carbonyl Sulfide N/D N/D N/D 

Carbon Disulfide N/D N/D N/D 

Sulfur Dioxide N/D N/D N/D 

Methyl Mercaptan N/D N/D N/D 

Ethyl Mercaptan N/D N/D N/D 

Propyl Mercaptan N/D N/D N/D 

Butyl Mercaptan N/D N/D N/D 

Total Mercaptan N/D N/D N/D 

Carbon Dioxide 44.97 mole % 45.04 mole % 44.96 mole % 

Ethane 0.00 0.00 0.00 

Propane 57 ppm 49 ppm 48 ppm 

i-Butane 14 ppm 16 ppm 16 ppm 

n-Butane 22 ppm 22 ppm 24 ppm 

i-Pentane <5 ppm <5 ppm <5 ppm 

n-Pentane <5 ppm <5 ppm <5 ppm 

Hexanes Plus N/D N/D N/D 

Specific Gravity 1.2152 1.2156 1.2152 

BTU 0 0 0 

Temperature 135 F 135°F 135°F 

N/D - Not detected 
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circulate through a hay filter, sock 
filter, lean/rich glycol exchanger and 
into a reboiler still column and 
regenerator where the water would be 
removed by a distillation process. 
Lean glycol would leave the regenera¬ 
tor and flow to a TEG surge drum. 
The TEG would be pumped from the 
vessel through a TEG cooler, TEG 
charcoal filter and a lean TEG sock 
filter before entering the top of the 
TEG contactor. Dry gas from the top 
of the contactor would be circulated 
to the C02/NGL (natural gas liquids) 
fractionation system. 

C02/NGL Fractionation System. The 
inlet gas stream, having passed 
through the LO-CAT, compression and 
dehydration stages of the C02 recycle 
plant process, would be circulated to 
the C02/NGL fractionation tower. The 
gas from the top of the tower would 
be chilled, condensing some heavier 
hydrocarbons (NGLs) into liquid which 
would be refluxed back to the top of 
the tower. This NGL would travel down 
through the tower, contacting the 
upward moving gas, collecting more of 
the heavier hydrocarbons. The NGL in 
the bottom of the tower would be 
heated to drive off any remaining 
methane, nitrogen and C02. The NGL 
would then be cooled and circulated 
to NGL treating and storage. 

The gas that is not condensed would 
consist primarily of natural gas 
(methane and ethane), nitrogen and 
C02. This stream would be compressed 
and circulated to the demethanizer 
system. 

Demethanizer System. The gas from the 
overhead C02/NGL fractionator would be 
cooled and circulated to the methane 
stripper tower. The gas from the top 
of this tower would be chilled using 
an ammonia refrigeration system, 
condensing out liquid which consists 
primarily of C02. The liquified C02 
would travel down through the tower 
allowing further removal of more C02 
from the gas stream. The liquid C02 
leaving the bottom of the tower would 
be pumped to the C02 distribution 
system for reinjection. The gas that 
is not condensed in the ammonia re¬ 

frigeration system would consist 
primarily of methane, ethane, nitrogen 
and C02. This stream would-be sold or 
heated and used to fuel the plants. 

NGL Treating and Storage. The NGL 
stream from the bottom of the C02/NGL 
fractionator would be mixed with a 
caustic solution to absorb any C02. 
The NGL/caustic stream would then be 
pumped to the caustic separator where 
the caustic is settled out from the 
NGL due to the specific gravity 
difference and essential immiscibility. 
The NGL would then be circulated 
through a sand filter and the NGL 
pumped to NGL storage tanks. From the 
tanks, the NGL would be pumped through 
a meter skid and sold. NGL would 
either be mixed with oil for sales or 
trucked from the plant sites. 

2.4.3 Field Facilities and 

Equipment 

Development of the Raptor Unit to 
supply C02 for the proposed floods 
would require drilling of ten pro¬ 
ducing wells. About three miles of 
road construction and wellfield pro¬ 
duction flowlines would be required 
to serve each well site. 

Implementation of C02 floods in the 
Elk Basin, Beaver Creek, Little 
Buffalo Basin and Salt Creek fields 
may result in the replacement of 
existing flow and injection systems. 
These systems were installed to 
waterflood the fields and may not be 
capable of injecting or producing a 
more corrosive and higher pressure C02 
stream. Table 2-9 lists the miles of 
flowlines and injection lines in each 
of the fields. Also included on the 
table are the number of producing and 
injection wells in each field. 

A worst case assessment of wellfield 
related impacts would be based on the 
assumption that, in all EOR fields, 
all existing flow and injection 
pipelines would be replaced. However, 
all EOR field disturbances would occur 
in existing fields. The Bureau of 
Land Management will analyze the 
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Table 2-9. Estimated Miles of Existing Producing and Injection Pipelines and Numbers 
of Producing and Injection Wells in the Fields Targeted for C02 Flooding. 

Field 

Miles of Pipeline Wells 

Producing Injection Producing Injection 

Elk Basin 75 45 90 73 

Beaver Creek 25 28 29 28 

Little Buffalo Basin 90 65 176 40 

Salt Creek 195 182 1000 700 

Total 385 320 1295 841 



impacts associated with these and 
other wellfield-related activities 
(i.e., Raptor Unit development) 
through supplemental environmental 
analysis following the screening 
process as outlined in the 1790 BLM 
Manual. 

C02 Injection System. This system is 
designed to deliver C02 from both the 
spur and trunk pipelines and the C02 
recycle plants to individual injection 
wells in the fields. The injection 
systems would be designed and con¬ 
structed in accordance with ANSI/ASME 
B31.8, "Gas Transmission and Distribu¬ 
tion Piping Systems" standards and 
specifications or more stringent Amoco 
specifications. Portions of the 
system would be constructed using two 
different types of construction speci¬ 
fications. The Elk Basin, Little 
Buffalo Basin and Beaver Creek C02 
injection systems would be constructed 
to meet Type A construction require¬ 
ments except for above-ground piping. 
Portions of the Salt Creek Field in 
and around the towns of Midwest and 
Edgerton and all above-ground piping 
would be constructed to more stringent 
Type C construction requirements which 
would further reduce the risk of an 
accidental release of C02. 

The C02 surge and injection pumps 
would be designed to pump C02 from the 
plant to the injection wells at 
pressures required for reinjection 
(1,200 to 2,200 psi). Liquid C02 from 
both the feed flash separator and 
methane stripper would be combined 
with C02 in the C02 surge tank. The 
C02 product pumps would pump C02 from 
the surge tank through a C02 metering 
skid and into the suction of C02 
injection pumps. The injection pumps 
would pump the C02 into the injection 
trunkline. The system would integrate 
plant C02 output with the C02 spur or 
trunk pipeline and C02 injection 
requirements. The C02 surge and 
injection pumps would be located on 
the C02 recycle plant pad. 

C02 would be transported from the 
plant to the injection wells through 
a series of 8- or 10-inch injection 
trunklines. The tie-in would be a 

welded connection. The injection 
trunklines would generally be Type A 
construction except for prefabricated 
lateral assemblies and at road cross¬ 
ings. Portions of the system con¬ 
structed in or around the towns of 
Midwest or Edgerton would be con¬ 
structed to meet Type C construction 
requirements. 

Lateral assemblies (connecting 
individual injection wells with the 
injection trunklines) would be pre¬ 
fabricated and would meet Type C 
construction requirements and, as 
such, would be thicker walled than 
comparable Type A piping. Laterals 
would run from each lateral assembly 
to individual well sites. Laterals 
would be constructed primarily of 3-, 
4- and 6-inch pipe. A C02 meter/ 
control skid would be installed at 
each injection well to measure the C02 
injection rate and to provide remote 
control of all injection activities 
from the plant control room. 

Field Production Facilities. Produc¬ 
tion facilities serve as the primary 
point of oil, water and gas separation 
and transportation for field produc¬ 
tion in all four existing oil fields. 
Typically, these facilities are scat¬ 
tered throughout the field. Imple¬ 
mentation of C02 flooding may require 
upgrading or replacement of some field 
production facilities in some fields. 
Each facility replaced or upgraded 
would consist of a two-phase separa¬ 
tor, one or two three-phase separa¬ 
tors, one to four production heater 
skids and related metering, valving 
and connecting piping. Permit 
applications necessary for 
construction and operation of these 
facilities would be filed with the 
BLM, as appropriate. 

Production flowlines would be used to 
connect producing wells and production 
facilities. Each well would have an 
individual flowline; however, flow¬ 
lines would occupy common ditches 
wherever practical. Production 
facilities and main batteries would 
be connected to the C02 recycle 
plants. The system would share a 
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common ditch with production flowlines 
wherever practical. 

2.5 CONSTRUCTION 

2.5.1 Pipelines 

Construction procedures for all spur 
and trunk C02 pipelines would be the 
same. Wellfield injection and 
producing pipelines would be similar¬ 
ly constructed. Construction activi¬ 
ties have been scheduled for summer 
months. Crews utilized during con¬ 
struction of spur and trunk pipelines 
are expected to work six days a week 
and construction will progress at an 
average rate of approximately two 
miles daily. 

C02 pipelines would be constructed 
using the same techniques employed 
during the construction of other gas 
pipelines. Typically, pipelines are 
laid in a continuous spread which 
consists of equipment and crews 
handling various phases of construc¬ 
tion for a given pipeline segment. 
All spur and trunk pipelines would be 
constructed in a single continuous 
spread except for the Elk Basin C02 
Trunk Pipeline, which would require 
two construction spreads in order to 
complete construction in a single 
construction season. 

Amoco would secure the services of a 
private contractor to construct all 
the pipelines and would issue that 
contractor detailed pipeline con¬ 
struction specifications and provide 
the contractor with all the necessary 
permits, including the right-of-way 
grant to cross public and private 
lands. The contractor would be re¬ 
quired to have on location and main¬ 
tain an up-to-date set of plans and 
specifications. The Bureau of Land 
Management would be provided with all 
plans and specifications and would 
receive updated information throughout 
the planning, permitting and construc¬ 
tion phases of the pipelines. 

Typically, pipelines are laid in a 
continuous operation. The following 

is a list of major activities required 
during construction of a pipeline, in 
order of occurrence: 

o Clearing; 
o Topsoil stripping; 
o Trenching; 
o Stringing, lineup, welding, 

radiographic inspection; 
o Lowering in; 
o Backfilling trench; 
o Hydrostatic testing; 
o Cleanup and restoration. 

A typical pipeline construction spread 
is illustrated on Figure 2-16. A 
cross section of Amoco*s proposed 
right-of-way configuration for spur 
and trunk pipelines appears on Figure 
2-17. 

Amoco has requested a 50-foot 
permanent right-of-way for spur and 
trunk pipelines. An additional 25 
feet would be necessary to allow a 
safe working space during construc¬ 
tion. The 50-foot offset from exist¬ 
ing pipelines proposed by Amoco is 
necessary to eliminate cathodic pro¬ 
tection interference with other pipe¬ 
lines and to protect existing pipe¬ 
lines during construction. Where 
necessary (i.e., in areas of steep 
terrain or on side hill cuts), the 
entire 75-foot construction 
right-of-way would be cleared of 
vegetation and graded to provide a 
safe working surface. In other areas 
only limited grading would be 
necessary. 

Grading and clearing would be kept to 
a minimum. Any areas graded would be 
approved by the BLM. In particular, 
brush will be retained in the 
right-of-way except in areas graded 
for the ditch and on a portion of the 
working side where brush may make 
welding of pipe joints unsafe. Brush 
would not be bladed in areas of 
crucial wildlife habitat--a brush 
beater, set as high as practical, may 
be used to allow vehicles to travel 
on the right-of-way in these areas. 

Amoco would require its contractor to 
arrange for the maintenance and 
servicing of equipment to avoid damage 
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Figure 2 — 16. Typical Pipeline Construction Spread 
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Figure 2—17. Amoco's Proposed Right—of—Way Configuration for Spur and Trunk CO2 Pipelines. 





to the right-of-way and adjacent 
properties. Oil drained from equip¬ 
ment would not be permitted to spill 
on the ground. Equipment refueling 
and maintenance would be conducted 
far enough from streams and riparian 
areas to assure that accidental spills 
do not enter these areas. All waste 
oil, containers, skids, scrap pipe 
cuttings , welding electrodes and other 
refuse would be collected at the end 
of each working day and hauled to 
approved landfills for disposal. All 
waste material generated during 
construction of the pipeline would be 
disposed only in authorized waste 
disposal sites. Amoco would confer 
with the Wyoming Department of 
Environmental Quality-Solid Waste 
Management Program to determine the 
suitability of local landfills for 
disposal of construction wastes. 
Characterization (including analysis 
of chemical constituents of the waste) 
may be necessary prior to disposal. 
The contractor would be required to 
provide portable sanitary facilities 
from a qualified firm for use by the 
workers. 

All spur and trunk pipelines proposed 
by Amoco would parallel or bisect 
numerous existing roads for the 
majority of the routes. Therefore, 
no new road construction is antici¬ 
pated during construction or operation 
of the pipelines. Some upgrading of 
existing two-track roads, however, 
may be necessary. Temporary Use 
Permits would be required before 
upgrading any existing BLM roads. 
Any damage to roads which may result 
from construction of the pipeline 
would be repaired to original 
condition by Amoco. No vehicular 
travel or equipment operation would 
take place during periods of high soil 
moisture conditions when the surface 
cannot support equipment or vehicles 
without causing excessive damage to 
the soils (generally in excess of 
3-inch ruts). Travel along the 
corridor would be restricted to 
existing rights-of-way, roads and jeep 
trails. 

Amoco, at the direction of the 
Authorized Officer, would construct 

physical barriers to control vehicle 
use of the right-of-way after 
construction is complete. Amoco would 
not lock or close gates or cattle 
guards on established roads on public 
lands unless the gates or cattle 
guards were originally locked or 
closed. 

The pipeline right-of-way would be 
used for access only during construc¬ 
tion and maintenance of the pipelines. 
Periodic use of the right-of-way would 
be necessary during maintenance opera¬ 
tions to inspect valves and cathodic 
protection systems. No other use would 
occur without prior approval by the 
Authorized Officer. 

During construction of the pipelines, 
Amoco would comply with existing 
federal, state, county and private 
requirements developed to protect road 
networks. Load limit restrictions 
would be observed at all times to 
prevent damage to the road surface. 
Special arrangements would be made 
with the Wyoming Highway Department 
and county governments, as appropri¬ 
ate, to transport oversize and heavy 
loads. 

Permittees and other regular users 
and developers of public lands along 
the right-of-way would be notified in 
advance of construction activities 
that could affect their business or 
operations. Notification to land- 
owners would be given by mail. Other 
notification would be made by various 
means, including placing signs at 
temporary road closures in advance of 
construction. Ranchers and public 
land lessees would be advised of any 
fence openings or disturbance to range 
improvements or other range 
use-related structures in advance of 
construction. 

Amoco’s contractor would place and 
maintain ditch line stakes, slope 
stakes, culvert location and grade 
stakes, and other control stakes 
necessary to ensure construction of 
the pipelines in accordance with all 
technical information submitted in 
the right-of-way grant application 
and PODS. If the stakes are dis- 
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turbed for any reason, they would be 
replaced before proceeding with 
construction of the pipelines. 

Before initiating construction, the 
contractor would move all survey 
stakes back to the edge of the 
right-of-way and preserve them during 
all phases of construction. After 
construction of the right-of-way is 
complete and the ditch backfilled, the 
contractor would restake the ditch 
line at the original location of the 
survey stakes. 

Functional use of all livestock 
facilities and other public improve¬ 
ments would be maintained at all 
times. Temporary gates would be 
installed in every functional fence 
traversed by the right-of-way align¬ 
ment. Fences would be reconstructed 
in a condition equal to or better than 
the original condition. If a natural 
barrier used for livestock control 
were damaged during construction, the 
area would be adequately fenced to 
prevent the escape of livestock. No 
gates on established roads over public 
lands would be locked, blocked or 
closed. Any cattle guards or gates 
damaged during construction would be 
repaired to their original condition. 

Conduits would be installed, as neces¬ 
sary, to maintain natural drainage 
when constructing temporary fills for 
passage of equipment. Such conduits 
would be maintained throughout con¬ 
struction to allow drainage and pro¬ 
tect against damage on adjacent prop¬ 
erties . 

Where needed, clearing and grading 
would be conducted to a minimum width 
necessary for construction equipment 
to operate safely and efficiently 
without unnecessary damage to the 
right-of-way. During clearing and 
grading, boulders, rocks, shrubs, 
trees and other obstacles would be 
removed from the right-of-way. The 
right-of-way would be graded, with 
approval of the BLM, so as to minimize 
the need for fabricated sag bends or 
overbends. The objective, insofar as 
practical, is that grading and 
ditching be performed in such a manner 

as to allow the pipe to conform 
naturally to the finished ditch. 

Grading at road, railroad, river, 
stream, canal, gully, ditch and other 
crossings within the right-of-way 
would be of sufficient width to allow 
the safe passage of construction 
equipment and vehicles. Grading would 
be conducted in such a manner as to 
minimize interference with existing 
natural drainage. Where terraces or 
water diversions are cut, restoration 
would be expedited. 

During trenching, the contractor would 
excavate the ditch along the staked 
ditch line. The finished ditch would 
be free of rocks, hard clods, stumps, 
roots or other debris which could 
injure the coating when the pipe is 
lowered into the ditch. All tree 
roots would be cut flush with the side 
walls and bottom of the ditch to 
prevent contact with the pipe. The 
bottom of the ditch would be graded 
and dressed so that the pipe would 
have a continuous and uniform bearing. 

Typically the trench would be double 
ditched, with the first cut into the 
trench removing topsoil which would 
be stockpiled onto the non-working 
side of the right-of-way. Later cuts 
in the ditch would remove subsoil 
which would be stored in a separate 
stockpile on the non-working side of 
the right-of-way (see Figure 2-17). 
Care would be taken to assure that 
stockpiled topsoil and subsoil are 
not allowed to mix. Areas where there 
is insufficient topsoil to make double 
ditching practical would be identified 
in the POD. Any special reclamation 
techniques required for these areas 
would also be discussed. Topsoil 
salvage techniques other than double 
ditching may be used if approved in 
the POD. 

The contractor would excavate the 
ditch in such a manner as to minimize 
the number of bends required to lay 
the pipe by cutting the ditch slightly 
deeper at the crest of ridges and 
gradually cutting the ditch deeper in 
approaches to terraces, watercourses, 
etc. At such locations, the ditching 
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machine would be operated at various 
depths rather than grading the ditch 
by other means. Where over bends or 
side bends are required, the ditch 
would be excavated to provide proper 
clearance between the inside bend of 
the pipe and the bottom or side of the 
ditch. Foreign material would not be 
allowed to mix with soil used to 
backfill the trench. 

If blasting is necessary, Amoco would 
obtain necessary permits (including 
Bureau of Alcohol, Tobacco and Fire¬ 
arms permits which are mandatory) and 
notify regulatory authorities as well 
as occupants of nearby buildings, 
houses or places of business within 
a quarter mile of the blast site. 
Ranchers would be notified in suffi¬ 
cient time to protect property or 
livestock. In performing blasting 
operations, Amoco would employ qual¬ 
ified personnel that are experienced 
in the handling of explosives. The 
contractor would excavate to obtain 
only the depth required and will 
blanket the ditch with spoil or blast¬ 
ing mats to contain the blast. 

If rock is scattered over the 
right-of-way or adjacent property 
during the blasting operations, Amoco 
would clean up the rock, haul it from 
the premises or bury it to the 
satisfaction of the landowner. Amoco 
would use extra precautions in 
blasting near telephone, telegraph, 
or electrical conduits, water lines, 
water wells, pipelines or other 
underground structures. 

The depth of the ditch would vary with 
the conditions encountered. The cover 
from the top of the pipe to the ground 
level would be a minimum of three 
feet. At the state highway crossings, 
the pipe crossings would be bored to 
conform to regulations of the Wyoming 
Highway Department (see Figure 2-18). 
Railroad crossings would be similarly 
bored. Tires, planks, or other suit¬ 
able buffers would be used when cross¬ 
ing roads and highways with equipment 
to prevent road damage. Amoco would 
be responsible for repairing any 
damage that occurs. Amoco would keep 
all road and highway surfaces free of 

dirt, rock, oil or debris that could 
be a hazard to the public. 

At state highways, crossings would be 
dry bored in conformance with require¬ 
ments of the Wyoming Highway Depart¬ 
ment. Boring involves the use of a 
machine which feeds drill or dummy 
pipe into a hole bored under the 
highway. Pipe would then be fed into 
the hole directly in back of the 
cutter blade in the auger. Under no 
circumstances would boring activities 
be conducted within the road or high¬ 
way right-of-way limits. Pipe in¬ 
stalled under roads and highways would 
not be cased. The pipe would be 
buried a minimum of four feet below 
the top of the road or highway and the 
lowest point of the borrow ditches. 

To reduce the likelihood of accidents, 
ditching operations would be timed so 
that the ditch is not open for more 
than 14 days. Where an open ditch 
would interface with cut roads, an 
unexcavated ditch line would be pro¬ 
vided to allow safe and unimpeded 
passage across the right-of-way. When 
necessary, traffic control measures 
would be implemented to ensure public 
safety. 

The proposed C02 spur and trunk pipe¬ 
line alignments would cross the Sho¬ 
shone, Greybull, Big Horn and Sweet¬ 
water rivers. The pipelines would be 
buried in a trench at these crossings. 
Amoco has aligned the pipelines to 
minimize impacts on riparian vegeta¬ 
tion at all river crossings. 

Construction of all major river cross¬ 
ings would occur during low flow in 
the fall or winter but would be re¬ 
stricted to times which do not coin¬ 
cide with fall trout spawning. The 
pipeline trench would be built across 
the rivers at right angles wherever 
possible. Staging areas (200 feet x 
400 feet) would be required on both 
river banks for equipment operation, 
welding and laydown. Stream flow 
would be maintained at all times 
during construction and the banks 
would be reclaimed to their original 
profiles and stabilized to minimize 
erosion. Amoco would consult with the 
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Figure 2 — 18. Profile of a Bored, Uncased Paved Road Crossing. 





Wyoming Game and Fish Department and 
the BLM to determine an appropriate 
seed mixture for reclaiming river 
banks. The ditch would be dug by 
backhoe and/or dragline. Spoil from 
the excavation would be placed in 
locations as specified by U.S. Army 
Corps of Engineer’s Nationwide Section 
404 Permit. The pipe would be buried 
deep enough so that high water will 
not affect the pipe through scour 
action but no less than five feet 
below the river bed (see Figure 2-19). 
During backfilling, spoil would be 
distributed in such a manner that the 
river bed would be similar to its 
original contour with no impediment 
to normal flow of water. River banks 
would be restored to resemble their 
original grade and rip rap would be 
placed over the pipeline on both 
banks, if necessary. Rip rap would 
be placed from the top of the bank to 
the low water line. Water quality 
monitoring may be required during and 
after construction at certain sites 
to ensure activities do not violate 
the state’s turbidity standards. 

The pipeline would be welded on one 
bank of the river before the trench 
is dug to reduce the time the river 
is open. Radiography would be used 
to inspect all field welds in sub¬ 
merged river crossings. The pipeline 
would then be placed into the trench 
and weighted with a 1-inch concrete 
jacket to ensure that it remains in 
the trench until covered. 

Irrigation canals may be dry bored or 
trenched depending on the type of 
canal, the timing of construction and 
the preference of landowners. The 
method of crossing each canal would 
be addressed in the PODs. 

When the ditch is excavated through 
areas where livestock are confined and 
where it is desirable for the lan¬ 
downer or tenant to have a passageway 
across the ditch, Amoco would provide 
a dirt plug for crossing the ditch 
wherever necessary. All drain ditches 
and watercourses would be kept open 
and functional. Any obstructions, 
such as dirt, would be removed from 
ditches and water courses immediately 

after construction in the area is 
complete. 

Before installation, a minimum of 10 
percent of the welds would be 
radiographically inspected. All welds 
under state and county highway 
crossings, railroads and rivers would 
be radiographically inspected. 

No pipe would be lowered until the 
ditch is free from loose rock, hard 
clods, roots or debris which could 
damage the coating. Necessary slack 
in the pipeline would be obtained by 
lowering sections into the ditch while 
alternate sections are held above the 
ditch on skids. Slack loops would be 
held up only as necessary to obtain 
a proper fit in the ditch to prevent 
pushing the pipeline ahead. After the 
necessary backfilling has been 
completed to hold bends in their 
proper position, slack loops would be 
lowered. 

Backfilling would be performed by 
means of a blade. Topsoil and subsoil 
would be kept segregated during back¬ 
filling. No foreign substances, 
including skids, welding rods, con¬ 
tainers, brush, trees or refuse of any 
kind would be permitted in the 
backfill. Earth, sand or other soft 
and loose material that does not 
contain rocks or hard clods would be 
backfilled directly to the coated 
pipe. An illustration of a backfilled 
trench is provided in Figure 2-20. 
After the ditch has been filled to the 
level of the surrounding ground, one 
wheel of a tractor tire would be run 
over the ditch to pack and lower the 
backfill. After this is completed, 
the remaining topsoil would be spread 
over the ditch. 

Ditch excavated in loose or solid rock 
would be backfilled in a manner that 
will not damage the pipe or coating. 
No rocks, hard clods or other hard 
objects would be placed on the coated 
pipe. The pipe would be covered with 
soft earth or Rock Shield before any 
rocks or hard objects are placed in 
the ditch. 
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Figure 2—20. Completed Trench Cross Section. 
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After the pipe is covered by the layer 
of padding, the remainder of the soil 
would be placed in the ditch. Any 
rock that would interfere with plowing 
and cultivation would not be allowed 
in the ditch. If borrow material is 
necessary, Amoco would purchase the 
dirt from an existing source, elimi¬ 
nating the need for development of an 
additional borrow source on Bureau of 
Land Management-administered lands. 
Amoco would place a crown over the 
pipeline trench. The crown would not 
exceed 6 inches in height (see Figure 
2-20). The top of the crown would be 
flattened and seeded. If topsoil is 
necessary to create the crown, Amoco 
would purchase the material from an 
existing source. All revegetation 
activities would be conducted in the 
fall. As soon as backfilling is 
completed, the right-of-way would be 
cleared of any remaining waste mater¬ 
ials, debris and rocks. All holes and 
ruts would be filled and smoothed and 
the land surface restored to its 
preconstruction condition. All tem¬ 
porary fills and conduits would be 
removed and the area generally cleaned 
up. 

Once the pipe is in place, the con¬ 
tinuity of the system would be tested 
to locate any leaks or weak spots. 
Such a test would comply with regula¬ 
tions promulgated in Part 192 (appli¬ 
cable standards 192.505 and 192.619) 
of Title 49 of the Code of Federal 
Regulations. The system would be 
tested at 1.25 times the maximum 
anticipated operating pressure. Water 
would be used as the test medium. 
Test water would be re-used to test 
as many sections of the system as 
feasible. Sites for introducing 
water, removing water and the site 
where any leaks are corrected would 
be restored in the same manner as the 
rest of the right-of-way. A temporary 
use permit from the Wyoming State 
Engineer’s Office would be obtained 
prior to water use, if necessary. 
After testing is complete, the water 
would be surface discharged in com¬ 
pliance with Wyoming Department of 
Environmental Quality rules. 

2.5.2 C02 Recycle and Gas 
Processing Plant 

All construction of gas processing and 
recycle plants would be awarded to 
private contractors. Each plant pad 
would consist of approximately 40 
acres. The Elk Basin and Beaver Creek 
plants would be constructed 
immediately adjacent to existing 
plants in these fields. 

Most process facilities would be 
enclosed in buildings for protection. 
Existing access in the Elk Basin, 
Beaver Creek, Little Buffalo Basin and 
Salt Creek fields would be used 
throughout construction and operation 
of the plants. Additional access 
(approximately three miles) would be 
necessary for construction and opera¬ 
tion of the Fontenelle Plant. 

Earthwork necessary to construct the 
plant sites would require approximate¬ 
ly three weeks to complete. Plant 
construction would be scheduled to 
begin after earthwork is complete. 

During construction, access and vehic¬ 
ular traffic would be regulated to 
protect the public, wildlife and 
livestock from construction hazards. 
Free and unrestricted access to the 
construction sites would not be per¬ 
mitted during construction of any 
project components. 

Amoco has proposed to bus workers 
during construction to eliminate the 
need for large parking areas at the 
plant site and to control traffic in 
the vicinity of construction. Amoco’s 
busing program would provide bus 
service from the following communities 
to the plant site listed below: 

o Fontenelle - Green River; 
o Elk Basin - Powell; 
o Little Buffalo Basin - Worland; 
o Beaver Creek - Riverton; 
o Salt Creek - Casper. 

The proposed busing program would also 
serve to direct the inmigrant workforce to 
communities where adequate housing is 
available and should eliminate 

2-51 



over-taxing of public services and 
facilities where capacity is not 
available. Amoco successfully used 
this mitigation measure to protect the 
small town of Bairoil during 
construction of the Bairoil C02 
Project in Carbon and Sweetwater 
counties during 1986. 

Construction of any major project has 
the potential to cause impacts to 
communities. To mitigate the poten¬ 
tial impacts to communities, Amoco has 
agreed to implement a local hiring 
program. The intent of the program 
is to maximize the use of local labor 
during construction of the C02 pro¬ 
jects. To achieve this goal, Amoco 
would utilize local Wyoming Job Ser¬ 
vice centers in the project areas to 
collect employment applications and 
provide preliminary screening of 
potential workers. The contractors 
would be required to coordinate their 
hiring needs with the Job Services 
center and would not be allowed to 
open employment offices in the com¬ 
munities or at the project site. 
During construction of the Bairoil 
Project, local labor played a substan¬ 
tial role in construction of all 
project components. The average 
percentage of local labor in the 
workforce during construction of the 
Bairoil Project was 75 percent. By 
implementing the same hiring policies 
developed for the Bairoil Project, 
Amoco could expect similar local labor 
participation during construction of 
the five C02 projects. 

Requirements for field construction 
would vary sharply between projects 
due to the major differences in the 
size and number of wells associated 
with the fields. Table 2-10 provides 
projected workforce requirements for 
each project. 

Aggregate for concrete and structural 
fill for the plant and field facil¬ 
ities would be obtained from private 
sources. Water for compaction, dust 
abatement and plant construction would 
be obtained from existing water sour¬ 
ces in the fields or from additional 
sources in accordance with appropriate 
state rules and regulations. Permits 

from the Wyoming State Engineer’s 
Office would be obtained prior to use 
of any water. 

All grading of the plant and field 
facilities would be controlled by 
ground stakes, on which cut or fill 
requirements would be noted. Eleva¬ 
tion and position of foundations, 
underground utilities, piping and 
electrical lines would be controlled 
by survey stakes. The centerline and 
outside boundaries of the right-of-way 
for linear facilities would be staked 
and flagged. Each stake would have 
the facility name and alignment 
station number written on it. 

Following completion of the construc¬ 
tion survey, the plant site would be 
stripped of all topsoil. The topsoil 
would be stockpiled and used for 
reclamation in other locations in the 
field. Three inches of gravel would 
be spread over the plant site near 
buildings and equipment. The plant 
site would be graded, as necessary, 
to allow surface water runoff from 
rain and snow to flow to an under¬ 
ground sump where it would be pumped 
to the waste water storage sump. 
Earth or rock materials would be 
excavated to the line grades and 
elevations required for proper 
construction of the facilities. 
Trench excavation for utilities and 
pipelines within the plant would be 
determined by the contractor during 
construction. Piping between plant 
process vessels would be mostly con¬ 
structed above ground, with very 
little piping buried. 

Underground lines for sanitary sewers, 
storm sewers, miscellaneous drains, 
water lines and electrical lines would 
be installed. These systems would be 
installed in excavated trenches and 
tested before the trenches are back¬ 
filled. 

Sanitary sewer systems would be built 
at sites without an existing system. 
The sanitary system would be a gravity 
drain system. All sanitary sewer 
lines would be installed below water 
lines with a vertical separation of 
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Table 2-10. Workforce Projections for Construction and Operation of the Proposed Projects. 

1991 1992 1993 1994 1995 

Project/Component _2Q 3Q 4Q- -1Q 2Q 3Q 4Q_ "lQ 2Q 3Q 4Q- "lQ 2Q 3Q 4Q_ 'lQ 2Q 3Q 4Q 

FONTENELLE PROJECT 

Gas Processing Plant 

Construction 110 330 400 480 310 160 50 

Operations 0 0 0 0 0 8 8 

Field Facilities -• 

Construction 30 80 40 40 80 80 0 

Drill Crews (a) 135 135 135 135 0 0 0 

Total Construction (b) 140 410 440 520 390 240 50 

Total Operation 0 0 0 0 0 8 8 

TOTAL FONTENELLE WORKFORCE 275 545 575 655 390 248 58 

ELK BASIN PROJECT 

Recycle Plant 

Construction 0 0 0 0 120 350 450 500 320 110 

Operations 

Field Facilities 

0 0 0 0 0 0 0 0 6 6 

Construction 40 120 50 50 100 90 50 0 0 0 

Trunk Pipeline (c) 0 0 0 0 240 320 120 0 0 0 

Construction 

Operations 0 0 0 0 0 2 2 2 2 2 

Total Construction (d) 40 120 50 50 460 760 620 500 320 110 

Total Operation 0 0 0 0 0 2 2 2 8 8 

TOTAL ELK BASIN WORKFORCE 40 120 50 50 460 762 622 502 328 118 

BEAVER CREEK PROJECT 

Recycle Plant 

Construction 0 0 0 170 210 270 100 80 20 0 

Operations 0 0 0 0 0 0 0 6 6 6 

Field Facilities 

Construction 40 80 40 20 70 100 80 0 0 0 

Trunk Pipeline 

Construction 0 0 0 0 160 160 0 0 0 0 

Operations 0 0 0 0 0 0 2 2 2 2 

Total Construction (d) 40 80 40 190 440 530 180 80 20 0 

Total Operation 0 0 0 0 0 0 2 8 8 8 

TOTAL BEAVER CREEK WORKFORCE 40 80 40 190 440 530 182 88 28 8 
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Table 2-10. Continued. 

to 

1994 1995 1996 1997 1998 1999 
Project/Component IQ 2Q 3Q 4Q IQ 2Q 3Q 4Q IQ 2Q 3Q 4Q IQ 2Q 3Q 4Q IQ 2Q 3Q 4Q IQ 2Q 3Q 4Q 

LITTLE BUFFALO BASIN PROJECT 
Recycle Plant 

Construction 0 0 0 170 210 270 100 80 20 0 
Operations 

Field Facilities 
0 0 0 0 0 0 0 6 6 6 

Construction 
Spur Pipeline 

30 80 50 40 120 100 0 0 0 0 

Construction 0 0 0 0 100 100 0 0 0 0 
Operations 0 0 0 0 0 0 0 0 0 0 

Total Construction (e) 30 80 50 210 430 470 100 80 20 0 

Total Operation 0 0 0 0 0 0 0 6 6 6 

TOTAL LITTLE BUFFALO BASIN 30 80 50 210 430 470 100 86 26 6 

SALT CREEK PROJECT 
Recycle Plant 

Construction 0 100 200 300 250 110 0 0 0 0 0 0 0 0 0 0 0 0 
Operations 

Field Facilities 
0 0 0 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

Construction 
Spur Pipeline 

0 150 150 190 160 60 80 300 250 70 90 340 390 60 80 200 280 150 

Construction 0 0 0 60 80 0 0 0 0 0 0 0 0 0 0 0 0 0 
Operations 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Construction (e) 0 250 350 550 490 170 80 300 250 70 90 340 390 60 80 200 280 150 

Total Operation 0 0 0 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

TOTAL SALT CREEK WORKFORCE 250 350 550 496 176 86 306 256 76 96 346 396 66 86 206 286 156 

a - Based on 10 wells; 5 rigs; 6 months spud to spud; 27 drillers/well, 
b - Plant and field construction workforce. 
c - Workforce projections based on two spreads operating simultaneously, 
d - Plant, field and trunk pipeline construction workforce, 
e - Plant, field and spur pipeline construction workforce. 



not less than one foot. Storm drains 
would be installed to carry potable 
water, fire water and utility water 
from the buildings. 

Concrete foundations would be instal¬ 
led for proper support of structures, 
equipment and piping. Foundations 
would be set on undisturbed soil. 
Foundation excavations would be kept 
free of water, ice and debris prior 
to concrete placement. Standard 
industry practices would be used for 
concrete placement, finishing and 
curing techniques. 

Form work would be sufficiently strong 
and tight to prevent excessive deflec¬ 
tion or leakage of mortar. Safety of 
form work would be ensured by adequate 
bracing, shoring and anchorages which 
would be performed to prevent damage 
to concrete. Forms would not be 
removed until the concrete has reached 
a strength of 3,000 psi to safely 
support its own weight and applied 
loads. 

Once the concrete has had sufficient 
time to cure, above-ground facilities 
would be constructed. The building 
framing would be erected and most of 
the sheathing applied. Equipment 
would be transported to the site from 
the manufacturer’s shop. After the 
equipment is lifted into place, grout¬ 
ed and anchor bolts tightened, the 
remainder of the sheathing would be 
applied. The piping and electrical 
tie-ins would then be made. 

Temporary bracing and guying would be 
adequate at all times' to resist wind 
and other live loads. All necessary 
field connections would be securely 
bolted and welded to support all dead, 
live and erection loads prior to 
removal of temporary braces or guys. 

Grout would be installed under equip¬ 
ment bases to provide support for 
equipment on concrete or structural 
steel. Grout would also be placed 
under structural steel base plates to 
provide bearing and load carrying 
capacity between foundations and the 
supported structure. 

All plants would be enclosed by a 
galvanized, chain link safety fence. 
One-way panic gates would be installed 
in fences at critical areas to provide 
emergency exits from the plant. 
Electrically operated gates would be 
provided at each of the plant access 
points. 

All drainage from the plant site and 
within plant process or utility build¬ 
ings would be either recovered for use 
or disposed of in a well. Each of 
the plant process and utility 
buildings would be provided with a 
concrete open drain system to collect 
floor drain runoff and nonvolatile 
process equipment and instrument 
fluids. In addition, closed drainage 
systems would be provided for fluid 
drains containing sour or volatile 
compounds and for valuable fluids 
which may be recovered (e.g., LO-CAT 
solutions and TEG). 

All liquids from the open drain sys¬ 
tem, effluent from caustic neutraliza¬ 
tion and blowdowns from the steam 
boilers and water treating units would 
be collected in the waste water stor¬ 
age tank. From the storage tank, 
waste water would be pumped by a waste 
water charge pump through a waste 
water backwash filter to a waste water 
injection pump. The injection pump 
would discharge to an off-site dis¬ 
posal well permitted through the 
Wyoming Department of Environmental 
Quality. An oxygen scavenger would 
be added into the charge pump suction 
line to prevent aerobic bacteria 
growth and corrosion in the disposal 
well. Hydrocarbon drains from closed 
sumps would be pumped to field produc¬ 
tion facilities for extraction and 
sales. 

A buried cement sump would be con¬ 
structed to collect runoff from the 
plant sites. All water collecting on 
the plant sites would be diverted to 
the collection system. Water from 
sumps would be pumped to disposal 
wells for final disposal. 

Each plant would be equipped with a 
flare to dispose of gas streams from 
the LO-CAT unit which would contain 
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small quantities of H2S (approximately 
5 ppm) and volatile organic compounds 
(approximately 100 ppm). Streams to 
be flared would enter the flare header 
through various relief valves and 
pressure control valves in the plants. 
The gas would pass through a flare 
drum where entrained or condensed 
liquids would be separated. Air to 
the flare stack would be provided by 
the flare stack blower to ensure 
smokeless combustion. When required 
to assure combustion, a flow element 
located in the inlet gas stream to the 
flare would be utilized to proportion 
purchased or produced gas or propane 
to flare combustion assist rings. All 
vent gas streams containing H2S, as 
well as large vent streams containing 
more than 10 percent volatile organic 
compounds (such as propane and heavier 
hydrocarbons), would be flared. 
Safety valve discharges, which do not 
contain H2S, would be vented directly 
to the atmosphere. 

The flares would be designed to com¬ 
bust the entire plant inlet feed rate 
(150 MMSCFD) if emergency situations 
occurred. Under emergency conditions, 
however, the gas to flare may contain 
up to 95 percent noncombustible C02. 
Combustion assist rings, which intro¬ 
duce propane or purchased or produced 
gas for auxiliary firing, would be 
installed to allow combustion. The 
flare stack at each plant would be 
approximately 100 feet in height. 
Flares would be designed to totally 
combust all oxidizable compounds in 
the flare gas. The smokeless design 
would prohibit smoke density from 
exceeding No. 1 Ringleman for three 
minutes in each 60-minute period 
during routine operations. All plant 
emissions would be permitted with the 
Wyoming Department of Environmental 
Quality--Air Quality Division. 

Testing of materials, installation 
procedures and completed systems would 
be conducted to ensure compliance with 
applicable codes and standards. These 
test procedures are specified in such 
standards as the American Society of 
Testing Materials, American Petroleum 
Institute, American National Standards 
Institute and National Association of 

Corrosion Engineers. Testing would 
be performed by independent testing 
laboratories or at the manufacturer’s 
testing facility. Appropriate plant 
components would be tested at a 
minimum level of 1.25 times greater 
than anticipated maximum operating 
pressures. 

After construction of the plants is 
completed, the construction area would 
be cleaned up. Wastes would be dis¬ 
posed of in accordance with Wyoming 
Department of Environmental 
Quality-Solid Waste Management Program 
rules and regulations. Construction 
wastes would be disposed of promptly 
and only in an approved manner. 
Temporary facilities would be 
dismantled and removed from the plant 
sites. Depressions, except drainage 
channels, would be filled. The area 
would be graded to smooth grades to 
minimize ponding and erosion of the 
surface. 

The plants and field facilities would 
be constructed in a safe manner. 
Necessary precautions would be taken 
to provide adequate protection for the 
health and safety of life and the 
protection of public and private 
property. All applicable health and 
safety requirements prescribed by law 
and regulation would be incorporated 
into construction and operations 
procedures. 

2.6 OPERATIONS AND MAINTENANCE 

2.6.1 Pipeline Monitoring and 
Maintenance 

The spur and trunk pipelines would be 
monitored via an existing satellite 
communication system (SCADA System). 
Status of the pipelines would be 
transmitted to Amoco’s pipeline con¬ 
trol center in Tulsa, Oklahoma. 
Pipeline operations would also be 
monitored in each of the plant control 
rooms. The systems would continuously 
monitor pipeline pressure and flow 
conditions and control centers would 
be manned 24 hours daily. Alarms 
would sound in control centers if 
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pipeline pressure (indicative of a 
rupture) dropped. Automated valves 
could be closed anywhere along the 
system to isolate the release. 

At least annually, inspection of the 
pipelines would be conducted using 
aerial patrols. These patrols are 
designed to locate any areas where the 
pipeline corridor is experiencing 
heavy erosion or conditions which 
might compromise the integrity of the 
system. Routine aerial surveys would 
be conducted during summer or early 
fall to avoid harassing wildlife 
during critical winter periods. 

In addition, cathodic protection tests 
would be conducted for each pipeline 
annually at test lead locations 
installed during construction. 
Cathodic tests are conducted to assure 
that the installed cathodic protection 
system is functioning properly and 
that excessive pipeline corrosion is 
not occurring. 

2.6.2 Plant Operation and 
Maintenance 

The Fontenelle Gas Plant would remove 
H2S and dehydrate the C02 produced 
from the Raptor Unit. The plant would 
have an inlet feed capacity of 150 
MMSCFD and is expected to operate 
continuously for a 20-year period. 
Acid gas from the selexol unit would 
be reinjected into the Madison Forma¬ 
tion. The plant would be designed as 
a zero-discharge facility and, as 
such, would not discharge waste 
products through surface discharge 
points. A flare would be included in 
the plant design should it become 
necessary to flare the inlet in an 
emergency situation. Plant emissions 
would consist of hydrocarbons from 
pressure release valves and other 
over-pressure relief points. 

The C02 recycle plants are similarly 
designed as zero-discharge facilities. 
The plants would be designed to remove 
H2S; recover sulfur; recover natural 
gas liquids; and separate C02 for 
reinjection into the producing forma¬ 

tions. All plants would have an inlet 
processing capacity of 150 MMSCFD and 
would be designed to operate for a 
15-to 20-year period. Emissions from 
the recycle plants would consist 
primarily of small quantities of H2S 
(approximately 5 ppm) from the LO-CAT 
and hydrocarbons from a variety of 
vents throughout the plant. 

2.6.3 C02 Pipeline Rupture 
Scenario 

It is impossible to predict the 
frequency or size of leaks that could 
occur along a C02 pipeline because few 
C02 pipelines exist and there is no 
historical data base for evaluating 
these types of incidents. However, 
based on other types of natural gas 
pipelines, an average rupture frequen¬ 
cy of 1 rupture per 5,000 miles of 
pipeline per year could be expected. 
Most ruptures are caused by heavy 
equipment operations near the pipeline 
and other outside forces. According 
to the U.S. Department of Transporta¬ 
tion (1985), 61 percent of the pipe¬ 
line ruptures in the United States in 
1983 occurred as a result of 
third-party damage. It can be 
reasonably assumed, as a result of 
advances in pipeline technology and 
the rural location of most of Amoco’s 
proposed C02 pipelines, that the 
probability of a rupture is somewhat 
reduced below the 1 rupture per 5,000 
miles estimate for all natural gas 
pipelines. 

Since C02 is nonflammable, no explo¬ 
sion or fire would occur during a 
pipeline rupture. However, flying 
soil, rocks and other debris could 
occur as a result of the depressuri¬ 
zation of the pipeline. 

Concentrations of C02 in the at¬ 
mosphere near a release could be very 
high immediately following the event. 
The exact concentration would depend 
on how quickly the C02 is liberated 
from the pipeline. Since C02 is 
slightly heavier than air, some 
settling of the C02 in low areas could 
be expected. In the area near the 
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release, a concentration which could 
be life threatening could occur for 
a limited period of time. However, 
immediately following the incident, 
the C02 would begin to disperse and 
the concentration in the area would 
be expected to quickly decline to 
non-life threatening concentrations. 

If a rupture occurred at a stream 
crossing, the escaping C02 plume would 
spread and be diluted by dispersion 
as it is swept downstream. A small 
amount of gas would go into solution 
with most of the gas bubbling to the 
surface. Under standard conditions, 
at 25°C, equilibrium concentration 
would be 0.55 mg/1. Adjacent to the 
leak, super saturation could occur with 
concentrations as high as 1,500 mg/1. 
The volume of water saturated would 
depend on the flow of the stream, the 
size of the rupture and amount of C02 
released. 

Pinhole leaks during operation of the 
pipelines could occur but would not 
result in adverse impacts to the 
environment. In some cases, such a 
leak could go unnoticed if the re¬ 
sulting pressure drop in the pipeline 
was below the threshold (approximately 
150 psi) established by the operations 
center to trigger alarms. 

2.7 ABANDONMENT 

When the C02 floods are complete, 
after approximately 20 years, all 
surface facilities would be removed 
and the pipelines plugged or removed 
(purging is not required), wells 
plugged and abandoned and all dis¬ 
turbed areas reclaimed. Prior to 
abandonment, Amoco would be required 
to notify the BLM and submit an 
abandonment plan which would detail 
all actions associated with abandon¬ 
ment . 

2.8 SUMMARY OF IMPACTS 

Tables 2-11 and 2-12 provid'e a summary 
of the major resources affected by 
the proposed projects and their 
alternatives. Qualitatively, all of 
the proposed C02 flood projects (Elk 
Basin, Beaver Creek, Little Buffalo 
Basin and Salt Creek) and their 
alternatives have the same impacts 
because these impacts are a function 
of pipeline, recycle plant and well- 
field construction activities common 
to them all. The significance of 
impacts is related to the type of 
environment into which the project is 
being introduced. Since all of the 
C02 flood projects would occur in 
developed oil fields with supply 
pipelines following existing pipeline 
corridors, the seriousness of the 
impact is reduced in all cases. 
Quantitatively. the impacts differ 
among projects and between a proposed 
project and its alternative primarily 
because of the length of pipeline 
routes and the size (number of wells) 
of each targeted oil field. 

The Amoco C02 Projects would posi¬ 
tively affect the development of oil 
resources and the economy of the 
project areas. The major adverse 
impacts of all projects would include 
land surface disturbance resulting in 
vegetation cover loss and, conse¬ 
quently, loss of wildlife and live¬ 
stock forage and an increased potential 
for erosion. Wildlife will also be 
disturbed (during non-critical times) 
along the pipeline route and by well- 
field and plant activities. 
Short-term degradation of water quali¬ 
ty would occur at pipeline stream 
crossings. Minor air quality degrada¬ 
tion is expected from fugitive dust and 
construction equipment emissions along 
the rights-of-way and in wellfields. 
Construction-related vehicles would 
increase traffic and are likely to 
cause accelerated deterioration of 
some roadways. 

Both long- and short-term impacts to 
recreation, wilderness areas and 
visual resources can be expected due 
to noise of construction and visib- 
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Table 2-11. Summary Comparison of Alternatives and Impacts - C02 Supply. 
(For a comparison of the Proposed Action and Its alternative, compare columns headed with the same Roman numeral). 

I II III I II III 

N3 

Resource Element No Action 

Pipeline length (approximate miles) 

Main (Trunk or Spur) Pipeline 0 

Product ion/Inject ion Pipelines 0 

Total miles of construction required 0 

SOCIOECONOMICS 

Population increase 0 

Increase over county baseline 0 

Significant local government revenue 0 
increase - construction (thousands) 

Barrels of oil and gas recovered (millions) 0 

SOILS AND VEGETATION 

Acres of soils and vegetation disturbed 0 
during construction (1 year) and short-term 
vegetation impacts (2-5 years) 

Acres of soils occupied by surface facilities 0 

Approximate miles of steep terrain affected 0 
on main (trunk or spur) pipeline 

Approximate miles of sensitive soils affected 0 
on main (trunk or spur) pipeline 

Sensitive plants in the project area 

AGRICULTURE 

Forage loss (AUMs/yr) short term 0 

Forage loss (AUMs/yr) for project life 0 

Fontenelle Exxon Phase I Expansion 

Plant/ 
Field 

Trunk 
Pipeline 

Total Plant/ 
Field 

Feed Gas 
Trunkline 

Total 

24 24 38 38 

30(a) — 30 10(a) — 10 

54 48 

280 350 

<1% <1% 

1,100 

263 218 481 117 346 463 

250 < 1 250 5 <1 <6 

— 0.1 0.1 — unknown 

— 4.2 4.2 — unknown 

Astragalus 
jejunus 

unknown 

28(a) 15 43 14 42 56 

21 1 22 <1 <1 1 
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Table 2-11. Continued. 

I II III II III 

Fontenelle Exxon Phase I Expansion 

Resource Element No Action Plant/ 
Field 

Trunk 
Pipeline 

Total Plant/ 
Field 

Feed Gas 
Trunkline 

Total 

Cropland disturbed for 1 year (acres) 0 0 0 0 0 minor minor 

Prime farmland in cultivation (acres) 0 0 0 0 0 unknown unknown 
disturbed for 1 year 

WATER RESOURCES 

Perennial stream crossings 0 0 2 2 0 4(k) 4(k) 

WILDLIFE 

Crucial deer and antelope winter range 0 (c) 50 50 0 248 248 
affected (acres) 

Crucial deer winter range (acres) 0 0 0 0 (c) 0 0 

Crucial antelope winter range (acres) 0 0 0 0 0 0 0 

Crucial elk winter range (acres) 0 0 0 0 (c) 50 50 

Crucial moose winter range (acres) 0 (c) 59 59 (c) 9 9 

Elk calving area 0 0 0 0 0 0 0 

Sage grouse breeding/nesting habitat (acres) 0 40 20 60 9(d) 32 32 

Raptor nests/winter concentration areas 0 6 1 7 6 0 6 

Prairie dog colonies 0 0 0 0 1 9 10 

Whooping crane (acres) 0 0 0 0 27 27 

AIR QUALITY 

Fugitive dust from construction (tons) (e) 

Plant emissions 

H2S emissions 

S02 emissions 

0 

Existing conditions will 
stay the same; will not 
have the opportunity to 
reduce S02 and 
H2S emissions 
in the fields. 

240 192 

<100 tons/year (f) 

<200 lbs/year 

45 tons/year 

432 480 304 

52,000 lbs/year (n) 

398 tons/year 

784 
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Table 2-11. Continued. 

I II III I II III 

Fontenelle Exxon Phase I Expansion 

Resource Element No Action Plant/ Trunk Total Plant/ Feed Gas Total 
Field Pipeline Field Trunkline 

CULTURAL RESOURCES 

Surveys complete Class I [ Class I Class III Class III 

MINERALS/PALEONTOLOGICAL RESOURCES 

Oil precluded from recovery 160 million barrels 0 

Low paleontological sensitivity (miles) 7 Survey Completed 

Moderate paleontological sensitivity (miles) 0 Survey Completed 

High paleontological sensitivity (miles) 17 Survey Completed 

VISUAL RESOURCES 

Miles of Class I or II areas 0 (g) 9 9 0 0 0 

RECREATION RESOURCES 

Short-term impact to fishing streams None None Class 1 None Class 1 

Historic trails crossed 0 — 1 -- 2 

Increase in use of recreation areas 
<10% <10% or facilities 0 

WILDERNESS 

WSAs within 5 miles Lake Mountain 

TRANSPORTATION 

Reduction in level of service (h) None Yes Yes 

Accelerated roadway deterioration None SH 372 SH 240 
SH 372 
US 189 
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Table 2-11. Continued. 

I II III I II III 

Fontenelle Exxon Phase I Expansion 

Resource Element No Action Plant/ 
Field 

Trunk 
Pipeline 

Total Plant/ 
Field 

Feed Gas 
Trunkline 

Total 

LAND USE PLANS, CONTROLS AND CONSTRAINTS 

In planned pipeline corridor or 
adjacent to similar facilities 

Would not cause any 
land use conflicts 

Yes/No (i) No yes yes 

HEALTH AND SAFETY 

Sour gas wells 0 10 -- 10 3 _ _ 3 

Predicted ruptures; sour gas pipelines (j) 0 0.24 0.19 0.43 0.08 0.30 0.38 

Predicted ruptures; non-sour gas pipelines (j) 0 0 0 0 0 0 0 

Assumes 3 miles of pipeline for each well to be developed in field, Fontenelle proposes 10 wells, Exxon Alternative C02 supply 20 wells 
Includes disturbance for replacement of production and injection pipelines in welIfield. 
Habitat disturbance within WelIfield will be dependent on location of construction activities which are presently not known. 
See Table 3-24 for acres of big game range in WelIfield and acres of proposed disturbance. 
Breeding/nesting areas known in field. 
Based on 8 tons per mile of pipeline construction. 
Gas plants will reduce present emisions of H2S and S04. 
Part of the Raptor field is Class II but wells should not be sited in this area. 
Level of service reduction is short-term; not based on annual average. 
Field is in Fontenelle recreation area and Green River. 
Based on rupture per 5,000 mile-years and 40-year project life. 
Stream crossings across Fontenelle and LaBarge Creeks were installed during construction of the existing trunkline. 
Additional Class III Survey work would be required if the route is modified for either the Crooks Gap Option or to avoid the Sweetwater Rocks. 
Maximum upset emission could be as high as 7.5 tons/year under worse case conditions as experienced at the Bairoil Plant. 
Extrapolated from a permitted rate of 162 tons/year for the Phase I Plant. 
Not Applicable 

ro 

a 
b 
c 

d 
e 
f 
g 
h 
i 
j 
k 
1 
m 
n 



Table 2-12. Summary Comparison of Alternatives and Impacts - Enhanced Oil Recovery Projects 
(For a comparison of Proposed Actions and their Alternatives, compare columns with the same Roman numeral.) 

Elk Basin Beaver Creek 

Total of 
Elk Basin and 
Beaver Creek 

Beaver Creek 
Alternative Little Buffalo Basin Salt Creek Salt Creek 

Frontier/Casper 
Alternative 

Resource Element Plant/ Trunk 
Field Pipeline 

Balrol1/Dakota 
Milepost 112-185 

Total Plant/ Trunk 
Field Pipeline 

Total Trunk 
Pipelines 

Trunk 
Pipeline 

Plant/ 
Field 

Spur 
Pipeline 

Total Plant/ 
Field 

Spur 
Pipeline 1 

Balrol1/Dakota 
Milepost 185-221 

Total Pipelines 
Only 

Pipeline 

Pipeline length (approximate miles) 

Main (Trunk or Spur) Pipeline 178 73 251 44 44 295 231 (a) — 36 36 — 9 36 45 45 *34 

Production/Injection Pipelines 75 — 75 28 28 — — 90 — 90 195 — — 195 — •• 

Total miles of construction required 326 72 295 231 126 240 64 

SOCIOECONOMICS 

Population Increase 241 217 202 272 

Increase over county baseline 1% < 1% <2% <1H 

Significant local government revenue 
Increase - construction (thousands) 

1,250 930 43 4520 

Barrels of oil and gas recovered (millions) 65 30 15 50 

SOILS AND VEGETATION 

Acres of soils and vegetation disturbed 
during construction (1 year) and short-term 
vegetation Impacts (2-5 years) 

683 1637 665 2985 228 404 632 2706 2109 819 326 1145 1775 85 328 2188 413 578 

Acres of soils occupied by surface facilities 40 <2 < 1 43 40 < 1 41 < 2 < 2 40 < 1 41 40 < 1 < 1 41 < 1 < 1 

Approximate miles of steep terrain affected 
on main (trunk or spur) pipeline 

12 8 20 3 3 23 17 •* 3 3 1 7 8 8 5 

Approximate miles of sensitive soils affected 
on main (trunk or spur) pipeline 

148 a 156 42 42 198 184 23 23 8 7 15 15 54 

Sensitive plants In the project area Artemisia porterl 
Cryptantha subcapltata 
Cleome multlcaulls 

Artemisia porterl 
Antennarla arcuata 
Physarla saxlmontana 

Artemisia porterl 
Cryptantha subcapltata 

Cymopterus evertll none none none 

AGRICULTURE 

Forage loss (AUMs/yr) short term 42(b) 124 64 230 24(b) 45 69 233 151 128(b) 24 152 241(b) 8 33 282 41 88 

Forage loss (AUMs/yr) for project life <3 <1 < 1 < 5 <5 <1 6 < 1 < 1 7 < 1 8 5 < 1 < 1 6 < 1 < 1 





Table 2-12. Continued. 

IV IV V V 

Total of 
Elk Basin and Beaver Creek Frontier/Casper 

Elk Basin Beaver Creek Beaver Creek Alternative Little Buffalo Basin 5 ialt Creek Salt Creek Alternative 

Resource Element Plant/ 
Field 

Trunk 
Pipeline 

Balrol1/Dakota 
Milepost 112-185 

Total Plant/ 
Field 

Trunk 
Pipeline 

Total Trunk 
Pipelines 

Trunk 
Pipeline 

Plant/ 
Field 

Spur 
Pipeline 

Total Plant/ 
Field 

Spur 
Pipeline 

Balrol1/Dakota 
Milepost 185-221 

Totals Pipelines 
Only 

Pipeline 

Cropland disturbed for 1 year (acres) 0 89 4 93 0 0 0 93 75 0 26 26 0 0 0 0 0 4.6 

Prime farmland In cultivation (acres) 
disturbed for 1 year 

0 38 0 38 0 0 0 38 38 0 20 20 0 0 0 0 0 0 

WATER RESOURCES 

Perennial stream crossings — 13 7 20 — 3 3 16 17 _ 3 3 _ _ 0 0 0 0 0/1 

WILDLIFE 

Crucial deer and antelope winter range 
affected (acres) 

0 101 288 389 0 0 0 389 170 (d) 173 173 0 0 0 0 0 0/0 

Crucial deer winter range (acres) 0 66 0 66 0 0 0 66 56 0 46 46 0 0 0 0 0 0/0 

Crucial antelope winter range (acres) 0 362 0 362 (c) 174 174 400 336 0 82 82 0 0 120 120 120 0/0 

Crucial elk winter range (acres) 0 0 60 60 0 0 0 60 0 0 0 0 0 0 0 0 0 0/0 

Crucial moose winter range (acres) 0 0 0 0 0 4.5 4.5 0 0 0 0 0 0 0 0 0 0 0/0 

Elk calving area 0 0 12 12 0 0 0 12 0 0 0 0 0 0 0 0 0 0/0 

Sage grouse breeding/nesting habitat (acres) 3(d) 232 120 352 0 32 32 416 265 6(d) 175 175 0 0 24 24 24 78/0 

Raptor nests/wlnter concentration areas 0 20 4 24 0 0 0 22 11 0 1 1 0 1 1 2 2 0/0 

Prairie dog colonies 2 4 5 11 0 0 0 4 4 4 2 6 0 1 0 1 1 5/Unknown 

AIR QUALITY 

Fugitive dust from construction (tons) (e) 600 1424 584 2608 224 352 576 2360 1,848 720 288 1008 1,560 72 288 1920 288 512 

Plant emissions (f) <100 tons/year — — <100 tons/year — — — <100 tons/year — <100 tons/year — — — — 

H2S emissions (m) <200 Ibs/year — -- <200 lbs/year — -- — <200 Ibs/year — <200 lbs/year — — — — 

S02 emissions 45 tons/year — — 45 tons/year — — — 45 tons/year — 45 tons/year — — — — 





Table 2-12. Continued. 

IV IV V V 

Elk Basin Beaver Creek 

Total of 
Elk Basin and 
Beaver Creek 

Beaver Creek 
Alternative Little Buffalo Basin Salt Creek Salt Creek 

Frontier/Casper 
Alternative 

Resource Element Plant/ 
Field 

Trunk 
Pipeline 

Balrol1/Dakota 
Milepost 112-185 

Total Plant/ 
Field 

Trunk 
Pipeline 

Total Trunk 
Pipelines 

Trunk 
Pipeline 

Plant/ 
Field 

Spur 
Pipeline 

Total Plant/ 
Field 

Spur 
Pipeline 

Balrol1/Dakota Totals 
Milepost 185-221 

Pipelines 
Only 

Pipeline 

CULTURAL RESOURCES 

Surveys complete Class III Class III (1) Class I Class I Class I 
or III 

Class I 
Incomplete 

Class I Class I Class I Class I Class I Class I Class Ill/Class I 
/Incomplete 

MINERALS/PALEONTOLOGICAL RESOURCES 

Oil precluded from recovery 0 — 0 — — -- 0 -- 0 -- — — — 

Low paleontological sensitivity (miles) 37 4 41 34 3 0 6 

Moderate paleontological sensitivity (miles) 29 3 32 25 4 9 18 

High paleontological sensitivity (miles) 112 38 150 128 29 0 40 

VISUAL RESOURCES 

Miles of Class I or II areas 0 1 15 16 0 5 5 21 6 0 0 0 0 0 0 0 0 0 

RECREATION RESOURCES 

Short-term impact to fishing streams — Class 3&4 Class 4 — Class 3 Class 3&4 Class 3&4 — Class 4 — None None None Class 4 

Historic trails crossed -- 3 5 8 — 1 1 2 — 0 -- 0 0 0 0 

Increase In use of recreation areas 
or facilities <10* <10* <10* <10% 

WILDERNESS 

WSAs within 5 miles 

TRANSPORTATION 

Reduction In level of service (h) 

Sheep Mountain 
Red Butte 

Cedar Mountain 

Sweetwater 
Rocks 

Sheep Mountain 
Red Butte 

Cedar Mountain 
Sweetwater Rocks 

Sheep Mountain 
Red Butte 
Cedar Mountain 

Yes Yes Yes Yes Yes Yes 

SH 135 US 20 SH 387 
SH 136 SH 120 

Yes Yes / Yes 

Accelerated roadway deterioration SH 295 SH 135 SH 387 SH 372 / SH 259 





Table 2-12. Continued. 

IV IV V V 

Elk Basin Beaver Creek 

Total of 
Elk Basin and 
Beaver Creek 

Beaver Creek 
Alternative Little Buffalo Basin Salt Creek Salt Creek 

Frontier/Casper 
Alternative 

Resource Element Plant/ Trunk Balroll/Dakota Total Plant/ Trunk Total Trunk Trunk Plant/ Spur Total Plant/ Spur Balroll/Dakota Totals Pipelines Pipeline 

Field Pipeline Milepost 112-185 Field Pipeline Pipelines Pipeline Field Pipeline Field Pipe!In e Milepost 185-221 Only 

LAND USE PLANS, CONTROLS AND CONSTRAINTS 

In planned pipeline corridor or Yes 
adjacent to slmlllar facilities 

HEALTH AND SAFETY 

Sour gas wells 0 

Predicted ruptures; sour gas pipelines (j) .60 

Predicted ruptures; non-sour gas pipelines (j) .36 

Yes No (1) Yes Yes 

0 0 .60 

0 

.20 0 .20 

1.42 .60 2.38 .22 .35 .57 

Yes Yes Yes Yes Yes No Yes No Yes 

0 _ _ 0 .. — — 

0 0 .72 0 .72 1.56 0 0 1.56 0 0 

0 1.84 .52 .28 .80 1.46 .07 .29 1.62 .36 .51 

a - Mileage Includes 55 miles of the Beaver Creek Alternative section, 44 miles of Beaver Creek Truck Pipeline and 132 miles of the Elk Basin Trunk Pipeline, 
b * Includes disturbance for replacement of production and Injection pipelines In wellfleld. 
c - Habitat disturbance within Wellfleld Is dependent on location of construction activities which Is presently not known. 

See Table 3-24 for acres of big game range In Wellfleld and acres of proposed disturbance, 
d - Breeding/nesting areas known In field, 
e - Based on 8 tons per mile of pipeline construction, 
f - Gas plants will reduce present emislons of H2S and S04. 
g * Level of service reduction Is short-term; not based on annual average, 
h - Segment would cross Oregon - Mormon trail and pass through Sweetwater Rocks. 

1 ■ Would cross the Oregon - Mormon trail. 
j - Based on one rupture per 5,000 mile-years and 40-year project life. 
k - Stream crossing across Fontenelle and LaBarge Creeks were Installed during construction of the existing trunkline. 
1 * Additional Class III Survey work would be required If the route Is modified for either the Crooks Gap Option or to avoid the Sweetwater Rocks, 
m - Maximum upset emmlsslon could be as high as 7.5 tons/year under worse case condtions as experienced at the Bairoll Plant, 

n - Extrapolated from a permitted rate of 162 tons/year for the Phase I Plant. 

— - Not Applicable 
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ility of the reclaimed pipeline align¬ 
ment, but these impacts would be minor 
because of the location of all facili¬ 
ties adjacent to similar disturbances. 
Similar impacts to cultural resources 
(e.g. , historic trails) would result from 
construction of all projects. Until 
Class III cultural surveys are con¬ 
ducted for all alignments, the extent 
of impact and required mitigation 
cannot be determined. Long-term 
impacts to cultural sites should be 
minor after mitigation measures are 
implemented. 

In order to simplify the comparison 
of proposed projects and their alter¬ 
natives, the first line in Tables 2-11 
and 2-12 contain a Roman numeral to 
indicate which columns of the table 
are comparable. For example, Roman 
numeral I indicates that the 
"Fontenelle Plant/Field" data column 
should be compared to the "Exxon 
Plant/Field" data column. Similarly 
(Roman numeral V) the column labeled 
"Salt Creek/Pipelines Only," which is 
a total of the Salt Creek Spur 
Pipeline and the Bairoil/Dakota 
Pipeline (mileposts 185 - 221) should 
be compared to the "Frontier/Casper 
Alternative Pipeline" data. 

These comparisons indicate that the 
production of C02 from the Raptor Unit 
with processing in the Fontenelle Gas 
Processing Plant would, in the 
short-term, disturb about the same 
acreage. Long-term disturbance at 
the Fontenelle Gas Processing Plant 
and in the Raptor wellfield would, 
however, be about 250 acres greater 
than the minimal long-term disturbance 
expected for Exxon’s Phase I 
Expansion. Agricultural forage loss 
would be similar for the Proposed 
Action and the Exxon Alternative. The 
Exxon Alternative would disturb more 
crucial deer and antelope combined 
winter range (248 vs. 50 acres), more 
crucial elk winter range (50 vs. 0 
acres) and whooping crane habitat (27 
vs. 0 acres), but less crucial moose 
winter range (9 vs. 59 acres) and less 
sage grouse habitat (32 vs. 60 acres) 
when compared to the Fontenelle 
Project (see Table 2-12). Both 
projects would place sour gas 

pipelines beneath important perennial 
streams. The Fontenelle Gas Gathering 
system would cross the Green River 
above Seedskadee National Wildlife 
Refuge. The Exxon feedgas pipeline 
would cross LaBarge and Fontenelle 
creeks; however, no new construction 
disturbance would occur since these 
pipeline segments are already in 
place. They were installed in 1984 
when Exxon installed their initial 39- 
mile feedgas pipeline in conjunction 
with Phase I of the LaBarge Project. 
Fontenelle Creek is listed by the 
National Park Service as a potential 
Wild and Scenic River. 

Fugitive dust and plant emissions are 
expected to be much higher from 
expansion of the Exxon facility. H2S 
emissions would increase 52,000 pounds 
per year compared to less than 200 
pounds per year from the Fontenelle 
Plant. The Phase I expansion would 
increase S02 emissions by 398 tons per 
year, while only 45 tons per year are 
expected from the Fontenelle Plant. 
Whether or not the additional 398 tons 
from Phase I can be permitted under 
federal air quality regulations would 
depend upon detailed air modelling for 
the expansion. Any comparison of the 
Fontenelle Project to Exxon’s Phase 
I Expansion must, however, recognize 
that the C02 production would not be 
the only product of the LaBarge 
Project’s Shute Creek Plant. 

Tax revenues to local, state and the 
federal government from production of 
other LaBarge products would also 
occur. The Phase I Expansion 
Alternative would increase present 
production of methane by 18 MMSCFD; 
helium by 0.46 MMSCFD; and sulfur by 
181 long tons per day. However, 
because of recent controversy 
regarding the collection of 
production-related taxes from LaBarge 
and pending state legislation, it is 
impossible to predict the amount of 
any such tax revenue. 

Comparison of the Elk Basin and Beaver 
Creek Trunk pipelines to the Beaver 
Creek Alternative route (column IV), 
indicates that the Beaver Creek Alter¬ 
native alignment is about 64 miles 
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shorter, resulting in less soil and 
vegetation disturbance, less steep 
terrain affected, less forage lost and 
less wildlife habitat impacted. The 
Beaver Creek Alternative route would 
also avoid the Sweetwater Rocks Wild¬ 
erness Study Area vicinity. 

Comparison of the Salt Creek and 
Frontier/Casper pipeline alignments 
(column V) indicates that even with 
the impacts of the Bairoil/Dakota 
Pipeline from milepost 185 to 221, the 
Salt Creek Project would generally 
have less environmental impact than 
the Frontier/Casper alignment. If, 
however, the Beaver Creek alignment 
is constructed rather than the Elk 
Basin Project, construction of the 
Salt Creek Project would require 
construction of the Bairoil/Dakota 
Pipeline from milepost 112 rather than 
only from milepost 185. This addi¬ 
tional disturbance (73 miles) would 
exceed the impacts of the Frontier/ 
Casper alignment. 

2.9 BUREAU OF LAND 

MANAGEMENT'S PREFERRED 
ALTERNATIVE 

The BLM preferred alternative is to 
grant rights-of-way for Amoco*s 
Proposed Actions conditional on minor 

alignment adjustments that would be 
addressed in the projects’ Plans of 
Development after site-specific 
studies are completed. Site-specific 
studies would include wildlife surveys 
(raptors, sage grouse and black-footed 
ferrets), sensitive plant species studies, 
Class III cultural resource surveys, air 
quality modelling and health and 
safety risk assessments. The 
rights-of-way would be granted only 
after BLM-approved Plans of Develop¬ 
ment addressed construction techniques 
applicable to the specific soils, 
vegetation and topography of each 
route. 

Under present conditions, the Raptor 
C02 Field with gas sweetening at the 
proposed Fontenelle gas processing 
plant is considered the most econo¬ 
mical and environmentally sound source 
of C02 available for the enhanced oil 
recovery projects. The proposed 
pipeline alignments serving the Elk 
Basin, Beaver Creek, Little Buffalo 
Basin and Salt Creek fields would be, 
with implementation of standard and 
project-specific mitigation measures, 
environmentally acceptable. These 
routes are desirable because they are 
adjacent to similar disturbances. 

2-68 



EXHIBIT E 
SALT LAKE CITY SUPPLY AREA 

AMOCO BONUSES/TERM CONTRACTS 

DEL. COST @ 
SALT LAKE 

VS. 

OPERATOR/ 
COMPANY CONTRACT 

VOLUME 
LOCATION B/D 

EFFECTIVE 
DATE 

ENDING 
DATE TERM 

REASON* 
FOR 

BONUS 
PRICING 

BASIS 

EFF. 
BONUS 

$/B 

SW WY SWT 
POSTING 

@ 40.0 API 

SOUTHWESTERN WYOMING 

Forest Oil/ 
Celsius 

AP88-684P 
AP88-683P 

Permian TT 
into Bridger 

900 12-01-88 11-30-89 One Year 
then 30 DWN 

R P w/revised 
gravity scale 

0.30 1.63 

Snyder Oil 
via Total 

AP89-193P AOC TT into 
Wamsutter 

300 04-01-89 06-01-89 30 DWN A Deem gravity 
@ 49.8° API 

0.63 1.03 

EOTT AP89-347P Big Piney/ 
Labarge 
delivered into 
Granger 

400 06-01-89 30 DWN R P + 0.95 0.37 1.99 

Wexpro AP89-255P Big Piney 
Gathering 

275 04-01-89 03-31-90 One Year 
then 30 DWN 

A P + 0.25 0.25 1.83 

Wexpro AP89-255P Brady Unit 1,840 04-01-89 03-31-90 One Year 
then 30 DWN 

A P deemed @ 
40.0° API 

0.45 1.07 

Amoco Division 
Order 

Brady Unit 767 N. A. N. A. N. A. R P deemed 
@ 40.0° API 

0.45 1.07 

Sun AP89-294P AOC TT into 
Wamsutter 

150 04-01-89 09-30-89 30 DWN R P deemed 
@ 50.0° API 

0.75 1.18 

Thermal AP89-338P AOC TT into 
Granger 

200 05-01-89 10-31-89 30 DWN R P deemed 
@ 55.0° API 

0.30 1.29 

*R - Retain 
A - Acquire 

RPT193 



EXHIBIT E (continued) 
SALT LAKE CITY SUPPLY AREA 

AMOCO BONUSES/TERM CONTRACTS 

OPERATOR/ 
COMPANY CONTRACT LOCATION 

VOLUME 
B/D 

EFFECTIVE 
DATE 

ENDING 
DATE TERM 

REASON* 
FOR 

BONUS 
PRICING 

BASIS 

EFF. 
BONUS 

$/B 

DEL. COST @ 
SALT LAKE 

VS. 
SW WY SWT 

POSTING 
@40.0 API 

WESTERN COLORADO 

BHP (PRI) AP89-443B APL-Iles 
Gathering 

130 08-01-89 30 DWN R Cushing barrel 
back at P + 0.40 

0.75 1.06 

Phoenix 
Hydrocarbons 

AP89-467P Koch TT into 
Rangely 

20 08-01-89 07-31-90 One Year 
then 60 DWN 

A Posting N. A. 1.11 

YELLOW WAX 

HBP via 
Koch 

AP88-331P Koch TT into 
into Chevron 
at S.L.C. 

450 05-01-89 10-31-90 18 Months R P + 0.625 0.625 1.39 

Quinex AP89-270P Petroquin TT 
into Chevron 
at S.L.C. 

150 06-01-89 30 DWN R P + 0.25 0.25 1.26 

BLACK WAX 

Quinex AP89-270P Petroquin TT 
into Myton 

110 06-01-89 30 DWN R P + 0.25 0.25 0.76 

BHP (PRI) AP89-443B Koch TT into 
Rangely 

250 08-01-89 30 DWN R Cushing Barrel 
back at P + 0.40 

0.75 0.62 

*R - Retain 
A - Acquire 

RPT193 



EXHIBIT E (continued) 
SALT LAKE CITY SUPPLY AREA 

AMOCO BONUSES/TERM CONTRACTS 

DEL. COST @ 
SALT LAKE 

OPERATOR/ 
COMPANY CONTRACT LOCATION 

VOLUME 
B/D 

EFFECTIVE ENDING 
DATE DATE TERM 

REASON* 
FOR 

BONUS 
PRICING 

BASIS 

EFF. 
BONUS 

$/B 

VS. 
SW WY SWT 

POSTING 
@40.0 API 

BLACK WAX 

Gavilan AP89-379P Taylor TT 
into Myton 

150 05-01-89 04-30-90 One Year 
then 30 DWN 

R P + 0.25 0.25 0.59 

Maxus AP89-346B Taylor TT 
into Myton 

380 06-01-89 11-30-89 Six Months 
then 30 DWN 

A P w/Cushing 
Payback 

0.75 0.14 

PGE/Eighty 
Eight 

AP89-355P Koch TT into 
Myton 

700 07-01-89 06-30-90 One Year 
then 30 DWN 

A P + 0.75 0.75 0.68 

Phoenix 
Hydrocarbons 

AP89-467P Koch TT into 
Rangely 

30 08-01-89 07-31-90 One Year 
then 60 DWN 

R P + 0.50 0.50 0.11 

*R-Retain 
A-Acquire 

\ S U M M A R Y 

VOLUME B/D BONUS, $/B 

3rd PARTY APC 3rd PARTY APC 

Southwest Wyoming 
Western Colorado 
Yellow Wax 
Rlark Wax 

4,065 
150 
600 

1,620 

767 0.41 
-0- 0.65 
-0- 0.52 
-0- 0.66 

0.45 
-0- 
-0- 
-0- 

Total 6,435 767 0.48 
(Wt Avg) 

0.45 

RPT193 
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CHAPTER 3 
AFFECTED ENVIRONMENT 

3.1 INTRODUCTION 

Chapter 3 of the FEIS describes the 
affected environment for each of the 
five proposed projects and alterna¬ 
tives. The affected environment is 
described as it exists today. In all 
cases, the affected environment is 
considered the baseline case (i.e., 
how the area would be characterized 
if the Amoco Projects or alternatives 
were unable to proceed). As such, the 
affected environment described in this 
chapter is the same as the impacted 
environment for the No Action Alterna¬ 

tive . 

The description of the affected en¬ 
vironment is organized by resource. 
Resource discussions include an intro¬ 
duction to the aspects of the environ¬ 
ment that are common to all projects 
and alternatives and a brief discus¬ 
sion of data sources and methods. 
This is followed by a description of 
the environment that could be affected 
by each proposed project and alterna¬ 
tive along the pipeline rights-of-way, 
at the plant sites and in the well- 
fields. Since the location of speci¬ 
fic project components in the well- 
field (e.g., production or injection 
lines that may be replaced) are not 
known at this time, the description 
of the affected environment of the 
wellfield is more general than the 
description of either the rights- 
of-way or plant sites. For pipelines, 
data were generally evaluated for the 
proposed and alternative routes and 
a two-mile corridor centered on the 
pipeline centerlines. For cultural 
resources, the study area for Class I 
surveys included all sections crossed 
by a pipeline or within a field. 
Class III surveys were conducted in 
a 100-foot-wide corridor centered on 
the centerline. 

Data describing the Proposed Actions and 
alternatives were obtained from a 

variety of sources. Much of the 
information was taken from BLM re¬ 
source area files and management 
plans. Most of the site-specific data 
were evaluated with the aid of BLM 
personnel knowledgeable about the 
resource or the area. Additional 
sources of information include other 
federal agencies, state agencies and 
local governments (see Chapter 6). 
Much of the information describing the 
alternatives was extracted from EISs 
for other projects in the areas. 

Descriptions of the affected environ¬ 
ment of the Elk Basin and Salt Creek 
projects also include a summary dis¬ 
cussion of the affected environment 
of associated pipelines. These pipe¬ 
lines include pending sections of the 
Bairoil/Dakota C02 Pipeline that would 
have to be built from its current 
terminus (Bairoil/Dakota milepost 112) 
to the Amoco Proposed Action Elk Basin 
and Salt Creek pipeline origin sta¬ 
tions (see Figure 1-1). The associ¬ 
ated pipeline for the Elk Basin Pro¬ 
ject would be 73 miles long (Bairoil/- 
Dakota mileposts 112 to 185) and 36 
miles long (Bairoil/Dakota mileposts 
185 to 221) for the Salt Creek Pro¬ 
ject. Data for these discussions are 
summarized from the Bairoil/Dakota EIS 

(BLM, 1985a). 

This chapter continues with a descrip¬ 
tion of the affected environment of 
the Beaver Creek Alternative and 
Frontier/Casper Alternative pipeline 
alignments. The affected environment 
of the Beaver Creek Alternative align¬ 
ment includes the environment of the 
Beaver Creek Trunk Pipeline (44 mi¬ 
les), the Beaver Creek Alternative 
Section (55 miles) and the Elk Basin 
Trunk Pipeline from milepost 132 to 
the plant site (132 miles). In order 
to avoid repetition, only the new 
Beaver Creek Alternative Section is 
described in detail. Data describing 
other portions of this alternative 
alignment are summarized and the 
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reader is referred to the discussions 
of the Beaver Creek and Elk Basin 
projects for details. 

The affected environment of the Fron¬ 
tier/Casper Alternative alignment 
includes the Frontier Section (24 
miles) and the Casper Section (40 
miles). This chapter does not de¬ 
scribe the environment of the exist¬ 
ing Frontier Pipeline route or the 
Bairoil/Dakota Pipeline to milepost 
112 since these pipelines have already 
been constructed. 

The last alternative considered in 
detail in the FEIS is the Exxon 
LaBarge Phase I Expansion Alternative. 
The affected environment for this 
alternative includes the Riley Ridge 
wellfield and the area of the Shute 
Creek Gas Plant. Data for this dis¬ 
cussion are summarized from the Riley 
Ridge Natural Gas Project EIS (BLM, 
1983c), Exxon’s LaBarge Project Phase 
II Industrial Siting Application 
(Exxon, 1985) and a Phase I critique 
session summary (Exxon, 1987). 

Location maps are provided in Appen¬ 
dix 4 to assist the reader in locating 
project and alternative components. 
Every attempt has been made to ac¬ 
curately reflect the alignments, but 
considering the scale of these maps 
(i.e., 1:100,000), the routes should 
be considered schematic. If rights- 
of-way are to be granted, site surveys 
will be conducted and the final 
alignments, mapped at 1:24,000 scale, 
will be included in the PODs. 

3.2 SOCIOECONOMIC CONDITIONS 

3.2.1 Introduction 

For each of the five projects ad¬ 
dressed by this FEIS, certain local 
government jurisdictions have been 
designated as being within the primary 
area of site influence for project- 
related socioeconomic effects. These 
jurisdictions primarily encompass 
communities that would be served by 
Amoco’s proposed busing program, which 
is described in Section 2.5.2. Des¬ 

tination communities for the busing 
program were selected based on the 
following criteria: size; proximity 
to the plant and wellfield work sites; 
availability of housing; adequacy of 
public facilities and services; and 
compatibility of the project with 
other existing economic activities. 
Where possible, Amoco would attempt 
to direct population effects to juris¬ 
dictions that would receive direct tax 
revenues (in the form of sales and use 
tax or production-based ad valorem 
tax). 

Also identified are certain local 
government jurisdictions near the 
construction work sites, but not 
included in the primary area of site 
influence, because they would not be 
served by Amoco’s busing program. 
Although these communities may ex¬ 
perience minor temporary growth from 
the projects, the majority of the 
project-generated population growth 
is anticipated to be within the pri¬ 
mary area of site influence. Detail¬ 
ed economic, population, housing and 
local government facility, service and 
fiscal information about nearby com¬ 
munities not in the area of site 
influence is presented in the Socio¬ 
economic Technical Report. Small 
communities near the pipeline route 
have not been discussed because the 
nature of the pipeline workforce (or¬ 
ganized in spreads) coupled with its 
rapid construction pace will generate 
no measurable socioeconomic impacts to 
these communities. 

Information concerning the capacity 
and condition of public facilities and 
services was obtained from interviews 
with local government officials and 
service administrators. Revenue and 
expenditure data for counties and 
municipalities were obtained from A 
Study of Revenues and Expenditures 
prepared for the Wyoming Joint Legis¬ 
lative-Executive Review Committee 
(Ferrari, et al., 1988). Fiscal and 
enrollment data for school districts 
were obtained from the Wyoming State 
Department of Education Statistical 
Report Series. School building 
capacity and condition inf ormation was 



obtained from local school district 
administrators. 

3.2.2 Fontenelle Project 

Jurisdictions Within the Primary Area 
of Site Influence 

o Sweetwater County; 
o Sweetwater School District #2; 
o City of Green River. 

The Sweetwater County community of 
Green River would be the destination 
community for Amoco's proposed busing 
program. 

Local Economy. Table 3-1 displays 
recent Sweetwater County employment 
and earning trends. The economy of 
Sweetwater County is based primarily 
on trona and coal mining, the oil and 
gas industry, electric power genera¬ 
tion and on Rock Springs' position as 
a regional trade center. 

According to the Wyoming Department 
of Administration and Fiscal Control 
(DAFC), Sweetwater County has exper¬ 
ienced recent declines in employment, 
decreasing from 25,893 total employees 
in 1981 to an estimated 20,056 in 
1988, a decline of 22 percent. Mining 
sector employment decreased 46 percent 
during this period, from 6,856 in 1981 
to an estimated 3,707 in 1988. Con¬ 
struction sector employment decreased 
60 percent, from 3,859 in 1981 to 
1,534 in 1988. During this period 
gross earnings (adjusted to 1986 
dollars) declined from $679,389,000 
in 1981 to an estimated $467,171,000 
in 1988, a decrease of 31 percent 
(DAFC, 1986; DAFC, 1988). 

This decline in employment and earn¬ 
ings stems from several factors, 
including the completion of construc¬ 
tion of two major industrial process¬ 
ing plants (the Chevron Phosphate 
Plant and the Exxon LaBarge Natural 
Gas Processing Plant); completion of 
several other construction projects 
(the Jim Bridger Power Plant retrofit 
and the expansion of Western Wyoming 
College); the decline in the market 

for trona; and the recent precipitous 
drop in oil prices. 

Population. Table 3-2 lists recent 
population trends for Sweetwater 
County and the City of Green River. 
Driven by declining employment, Sweet¬ 
water County population decreased from 
45,068 in the peak year of 1982 to 
42,007 in 1988, a loss of 7 percent 
according to the Wyoming Department 
of Administration and Fiscal Control. 
However, local estimates identify 1985 
as the peak year, with county popula¬ 
tion at 47,415, decreasing to 46,977 
in 1988, a drop of less than 1 percent 
(Sweetwater County Planning Depart¬ 
ment, 1987). Green River has lost 742 
people since 1981, decreasing from 
15,540 to an estimated 14,798 or about 
5 percent in the peak year of 1985 
(Sweetwater County Planning Depart¬ 
ment, 1987). 

Housing. Current housing estimates 
for the City of Green River include 
3,248 single-family homes, 863 multi- 
-unit structures and 827 mobile homes, 
for a total of 4,938 units (Hatch, 
1987; Bureau of Census, 1982). 

According to a December 1987 housing 
availability survey conducted by 
Planning Information Corporation, 137 
houses and 10 mobile homes were for 
sale; 8 houses, 67 apartments, 2 
mobile homes and an unknown number of 
mobile home pads were for rent in 
Green River (Table 3-3). 

Additionally, of the 185 motel rooms 
in the city, an average of 76 are 
available in summer and 127 are avail¬ 
able in winter. Of the 55 recreational 
vehicle pads in the city, 14 are avail¬ 
able in the summer and 18 are avail¬ 
able in the winter. 

Local Government Facilities and Ser¬ 
vices. In general, public facilities 
provided by Sweetwater County and the 
City of Green River are adequate in 
capacity and condition to serve cur¬ 
rent population levels as well as 
additional growth. The one exception 
is the Sweetwater County Jail which 
does not currently meet federal stand¬ 
ards (Paine, 1987). Both Sweetwater 
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Table 3-1. Recent Employment and Earnings Trends in Project Counties. (a) 

1980 1981 1982 1983 1984 1985 1986 1987 1988 

SWEETWATER COUNTY 
Employment (Number of Employees) 

Agriculture 284 272 287 301 300 301 302 303 293 
Mining (b) 6,392 6,856 6,633 5,277 4,783 4,527 3,896 3,677 3,707 
Construction 3,169 3,859 2,820 1,569 1,643 2,390 2,939 1,534 1,534 
Manufacturing 493 537 507 463 427 510 550 518 501 
TCPU (c) 2,178 2,438 2,387 2,229 2,357 2,487 2,411 2,280 2,330 
Wholesale Trade 770 804 870 678 649 716 724 728 688 
Retail Trade 3,647 3,908 3,992 3,589 3,492 3,690 3,581 3,336 3,386 
FIRE (d) 573 613 678 665 660 707 695 680 676 
Services 3,161 3,301 3,225 2,832 2,930 3,165 3,138 3,104 3,042 
Government 3,082 3,305 3,505 3,759 3,810 4,028 3,912 3,929 3,899 
TOTAL (e) 23,749 25,893 24,904 21,362 21,051 22,522 22,148 20,089 20,056 

oss Earnings (86$) (f) 629,038 679,389 631,998 529,817 509,169 524,612 515,901 467,940 467,171 

WASHAKIE COUNTY 
Employment (Number of Employees) 

Agriculture 630 608 628 628 619 620 621 622 624 
Mining (b) 381 449 357 293 373 292 196 146 176 
Construction 355 351 379 389 366 342 301 282 292 
Manufacturing 518 519 512 491 496 515 508 464 454 
TCPU (c) 366 365 322 290 322 328 316 305 295 
Wholesale Trade 198 236 210 195 196 197 188 185 175 
Retail Trade 701 723 716 691 728 734 702 689 679 
FIRE (d) 252 268 260 260 270 275 266 263 267 
Services 965 997 1,026 1,032 1,021 995 917 887 897 
Government 840 830 829 870 924 943 914 912 914 
TOTAL (e) 5,206 5,346 5,239 5,139 5,315 5,242 4,929 4,755 4,773 

Gross Earnings (86$) (f) 101,594 97,654 87,689 86,209 89,747 88,514 83,229 80,291 80,595 

FREMONT COUNTY 
Employment (Number of Employees) 

Agriculture 1,293 1,284 1,344 1,282 1,266 1,263 1,261 1,262 1,274 
Mining (b) 3,950 3,222 2,561 2,122 1,503 1,146 767 693 743 
Construction 1,420 1,409 1,329 1,385 1,366 1,232 1,073 1,014 984 
Manufacturing 697 632 597 654 645 644 631 662 651 
TCPU (c) 840 940 961 877 867 889 893 858 868 
Wholesale Trade 425 540 503 578 543 506 459 405 415 
Retail Trade 3,157 3,069 2,998 2,927 2,933 2,904 2,819 2,773 2,803 
FIRE (d) 874 741 741 744 795 759 708 705 715 
Services 3,798 3,887 4,095 3,936 3,958 3,932 3,828 3,757 3,787 
Government 3,391 3,460 3,425 3,765 3,807 3,847 3,812 3,811 3,811 
TOTAL (e) 19,845 19,184 18,554 18,270 17,683 17,122 16,251 15,940 16,051 

Gross Earnings (86$) (f) 396,306 360,024 317,599 296,180 276,219 240,019 227,809 223,450 225,006 
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Table 3-1. Continued. 

PARK COUNTY 
Employment (Number of Employees) 

Agriculture 
Mining (b) 
Construction 
Manufacturing 
TCPU (c) 
Wholesale Trade 
Retail Trade 
FIRE (d) 
Services 
Government 
TOTAL (e) 

1,257 
1,185 

995 
875 
574 
372 

2.874 
498 

2,234 
2,253 

13,117 

1,212 
1.426 
1.043 

883 
578 
391 

2,979 
551 

2,307 
2,278 

13,648 

1,252 
1.257 
1,100 

865 
589 
389 

2,219 
581 

3,386 
2,406 

14,044 

1,239 
1,127 
1,174 

723 
609 
416 

2,206 
602 

3,328 
2,388 

13,812 

1.219 
1,154 
1,269 

537 
618 
477 

2,176 
637 

3,409 
2.571 

14,067 

1,202 
1.060 
1,161 

481 
597 
450 

2,179 
631 

3,219 
2,588 

13,569 

1,188 
969 

1,055 
426 
578 
423 

2,187 
627 

3.035 
2,609 

13,097 

1,186 
919 

1.030 
447 
561 
383 

2,082 
613 

3,007 
2,597 

12,825 

1,200 
969 

1,050 
467 
581 
403 

2,132 
623 

3,057 
2,588 

13,070 

Gross Earnings (86$) (f) 219.057 221.284 210.477 201.900 206.388 199.082 192.157 188.166 191.761 

NATRONA COUNTY 
Employment (Number of Employees) 

Agriculture 
Mining (b) 
Construction 
Manufacturing 
TCPU (c) 
Wholesale Trade 
Retail Trade 
FIRE (d) 
Services 
Government 
TOTAL (e) 

730 
7.923 
4,206 
1,937 
3,047 
4,240 
7,094 
2,941 
8,444 
5,804 

46,366 

750 
9,589 
3.981 
2,173 
3,162 
4,574 
7,132 
2.981 
9,112 
5.896 

49,350 

796 
8,268 
3,742 
1,961 
3,006 
4,523 
7,173 
3,019 
9,009 
6,165 

47,662 

781 
6,440 
3,070 
1,425 
2,565 
3,624 
6,790 
2,984 
8,559 
6,266 

42,504 

788 
6,771 
3,082 
1,501 
2.417 
3.565 
6.856 
2,989 
8,887 
6,188 

43.044 

772 
5.476 
2.860 
1,564 
2.329 
3,353 
6,944 
3,025 
8,810 
6,186 

41,318 

755 
3,862 
2.471 
1,536 
2,106 
2,946 
6.628 
2,884 
8,220 
6,184 

37,592 

722 
3,204 
2.341 
1,465 
1,998 
2,504 
6,368 
2,842 
7,795 
6,121 

35,410 

770 
3,254 
2,311 
1.495 
1,988 
2,554 
6,418 
2,872 
7,845 
6,141 

35,648 

Gross Earnings (86$) (f) 1.117.122 1.144.361 1.033.146 879.283 855,000 736,523 670,105 631,209 635,452 

a 

b 
c 
d 
e 
f 

Source- Wyoming Department of Administration and Fiscal Control. Income 1986; 
^print-outof population and enjoyment, 1988: Planning Informal,on Corporation. 1988. 

- Mining includes the oil and gas industry. 
• TCPU is Transportation, Conmunication and Public Utilities. 
. ftrf is Finance. Insurance and Real Estate. . . A „ ,n.rM 
- Sum of columns may not equal .totals due to rounding in data sources (DAFC). 
- All dollars expressed in thousands. 
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Table 3-2. Recent Population Trends, Sweetwater County and City of Green River, Wyoming. 

1980 1981 1982 1983 1984 1985 1986 1987 1988 

Sweetwater County - Local Est. (a,b) 41,723 N/A N/A 44,739 43,730 47,415 43,583 46,736 46,977 
Green River (c) 12,807 N/A N/A 13,672 13,842 15,540 13,780 14,722 14,798 

Sweetwater County - DAFC Est. (d,e) 41,723 45,008 45,068 41,952 40,901 43,730 44,467 41,946 42,007 
Green River (f) 12,807 14,310 15,290 12,820 12,947 14,332 14,060 13,213 13,377 

a - Source: 1983-87 population estimates for Green River and Rock Springs from the Sweetwater County Planning Department (Sweetwater County, 
Quarterly No. 16, 1988); modified In personal conmunication with Dennis Watt, Director, Sweetwater County Planning Department, 
January 26, 1988. 

b - Source: 1988 estimates from 1986 - 1995 Sweetwater County Population Projections (Sweetwater County Planning Department, 1987). 
c - Source: 1981-85 estimates for Green River from Exxon LaBarge Project Socioeconomic Monitoring Report, Second Quarter 1986, August 1986. 
d « Source: 1980-1998 county estimates and projections from Wyoming Department of Administration and Fiscal Control, (DAFC) 

Statistics Division, 1988. 
e - Note: Except for 1986, DAFC estimates and projections for Sweetwater County are lower than those prepared by the county in January 1987. 

Dennis Watt, Sweetwater County Planner, believes that actual county population would be somewhere between the two estimates, or about 
43,000 or 44,000 in 1988 (Watt, 1988). 

f - Source: 1988 estimates for Green River based on projections by Sweetwater County for cities, multiplied by the ratio of Sweetwater County 
local projections to DAFC projections for the county. 
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Table 3-3. December 1987 Housing Availability Summary, (a) 

Fontenelle Elk Basin Beaver Creek Little Buffalo Basin Salt Creek 

Green River 
(b, c, d) 

Powell 
(e) 

Riverton 

(f. 9) 

Norland Meeteetse 
(h. 1) 

Casper Midwest Edgerton 
(j) (k) (1) 

Total 

STANDARD HOUSING UNITS FOR RENT 
Apartments 67 15 25 25 0 1,730 0 1 1,731 

Mobile Homes 2 3 30 12 0 200 0 9 209 

Houses 8 17 20 35 15 76 5 6 87 

TOTAL STANDARD HOUSING UNITS FOR RENT 77 35 75 72 15 2,006 5 16 2,027 

TEMPORARY HOUSING 
RV Sites: Avg. Surplus at Peak 14 0 0 15 0-14 58 0 0 58 

Motel Rooms: Min. Surplus, Peak 76 32 125 0 0-33 980 0 0 980 

TOTAL TEMPORARY HOUSING 90 32 125 15 0-47 1,038 0 0 1,038 

TOTAL RENTALS AVAILABLE AT PEAK 167 67 200 87 15-62 3,044 5 16 3,065 

VACANT MOBILE HOME PADS 6 40 355 22 0 750 6 44 800 

a 
b 
c 
d 
e 
f 

9 
h 
1 

j 
k 
1 

Source: 
Source: 
Source: 
Source: 
Source: 
Source: 

Source: 
Source: 
Source: 
Source: 
Source: 
Source: 

Planning Information Corporation surve, November 1987 - January 1988. 
City of Green River, November 1987. 
Wyoming Travel Commission, Wyoming Vacation Guide. 
City of Green River, Chamber of Commerce. 
Powell Tribune, November 5, 1987. 
Apartment and mobile home estimates are conservative, based on realtor's estimate of 25-50 vacant apartments and statement that vacant 
mobile homes outnumber vacant apartments (Ratliff, 1988). 
Motel rooms based on 13 motels with 472 rooms, applying area occupancy rates provided by Riverton Chamber of Commerce (Hawley, 1987). 
Meeteetse Town Clerk and Mayor (Yetter, 1988; Taylor, 1987). 
Coldwel1-Banker/Antlers Realty (Bole, 1988). 
Casper Board of Realtors; Casper Star Tribune. 1/15/88; and Casper Motel and Hotel Owners Association. 
Midwest Mayor and Town Clerk. 
Edgerton Mayor and Town Clerk. 



County and the City of Green River 
have recently reduced staff levels to 
respond to diminished revenues. 

Sweetwater County School District 42 
serves the City of Green River and 
surrounding area. The district cur¬ 
rently operates eight elementary 
schools, two middle schools and one 
high school. Total district 1987-88 
fall enrollment was 3,889 students. 
There is capacity for additional 
students at all grade levels; however, 
the high school has reached its op¬ 
timum capacity (Zachness, et al, 
1987). 

Local Government Revenues and Expen¬ 
ditures. Sweetwater County revenues 
totaled $20,828,685 in Fiscal Year 
(FY) 1986-87, a 6 percent decrease 
from the previous year. Of the total, 
6 percent ($1,146,113) was obtained 
from the state sales and use tax, 5 
percent ($1,026,329) was derived from 
the local option sales and use tax and 
57 percent ($11,773,617) was obtained 
from property tax. The remaining 32 
percent was derived from fees, fines, 
interest and miscellaneous revenue. 
Sweetwater County expenditures totaled 
$16,992,336 in FY 1986-87. 

City of Green River revenues totaled 
$7,442,292 in FY 1986-87, a 14 percent 
decrease from the previous year. Of 
this total, 23 percent ($1,703,529) 
was obtained from the state sales and 
use tax, 23 percent ($1,684,935) was 
obtained from the local option sales 
and use tax and 8 percent ($592,068) 
was derived from sewer system user 
fees. The remaining 46 percent was 
derived from fees, fines, licenses, 
interest and miscellaneous revenue. 
Green River expenditures totaled 
$8,779,010 in FY 1986-87. 

Sweetwater County School District 42 
revenues totaled $17,801,978 in FY 
1986-87, a 7 percent decrease over the 
previous year. Of the total revenues, 
73 percent were derived from local and 
county sources (primarily property 
taxes) and 25 percent were obtained 
from state sources (primarily the 
state foundation program). Sweetwater 

School District 42 expenditures for 
FY 1986-87 totaled $18,067,638. 

Jurisdictions Outside the Primary Area 
of Site Influence 

The following local government juris¬ 
dictions are near the Fontenelle 
Project area, but are not included in 
the primary area of site influence 
because they will not be served by 
Amoco’s busing program. Consequent¬ 
ly, these local government jurisdic¬ 
tions are anticipated to receive no 
measurable socioeconomic impacts from 
the Fontenelle project. 

o City of Rock Springs; 
o Town of Granger; 
o Lincoln County; 
o Lincoln School District 42; 
o City Of Kemmerer; 
o Town of Diamondville; 
o Town of Opal. 

3.2.3 Elk Basin Project 

Jurisdictions Within the Primary Area 
of Site Influence 

o Park County; 
o City of Powell; 
o Park School District #1. 

The Park County community of Powell 
would be the destination community for 
Amoco *s proposed busing program. 

Local Economy. Table 3-1 lists recent 
Park County employment and earnings 
trends. Park County’s economy is 
based primarily on tourism, government 
employment, the oil industry and 
agriculture. 

Total Park County employment declined 
from 13,648 in 1981 to an estimated 
13,070 in 1988, or 4 percent. Mining 
sector employment decreased 32 percent 
during this period from 1,426 in 1981 
to an estimated 969 in 1988. Con¬ 
struction sector employment experi¬ 
enced gains during 1983 and 1984, but 
ended the period at 1,050, 17 percent 
less than the 1984 peak. Retail trade 
employment fell 28 percent, from 2,979 
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in 1981 to 2,132 in 1988. Conversely, 
service sector employment increased 
33 percent, from 2,307 in 1981 to 
3,057 in 1988. Gross earnings (ad¬ 
justed to constant 1986 dollars) 
decreased from $221,284,000 in 1981 
to $191,761,000 in 1988, a decrease 
of 13 percent (DAFC, 1986; DAFC, 
1988). 

Population. Table 3-4 presents recent 
population trends in Park County and 
the City of Powell. Park County 
population grew from 22,169 in 1981 
to 22,232 in 1988, or about 5 percent 
over the seven years. During roughly 
the same period, the City of Powell 
grew 13 percent, from 5,310 in 1980 
to 5,999 in 1988. 

Housing. The most recent housing 
inventory for Powell is the 1980 
census. At that time, the City of 
Powell had a total of 2,001 housing 
units, of which 1,885 were year-round 
occupied units (Bureau of Census, 
1982). A December 1987 housing avail¬ 
ability survey by Planning Information 
Corporation identified 60 homes for 
sale in the Powell area. Approximate¬ 
ly 17 houses, 15 multi-family units 
and 3 mobile homes were for rent at 
this time (Table 3-3). Approximately 
40 mobile home pads were also avail¬ 
able . 

Additionally, of the 144 hotel and 
motel rooms in Powell, an average of 
32 rooms are available in the summer 
and 63 are available in the winter. 
Of the approximately 75 recreational 
vehicle spaces in Powell, 25 are in 
a park and 50 are at the fairground. 
Recreational vehicle spaces are usual¬ 
ly not available during the summer 
construction period. 

Local Government Facilities and Ser¬ 
vices. In general, public facilities 
provided by Park County and the City 
of Powell are adequate in capacity and 
condition to serve current population 
levels with some capacity for expan¬ 
sion. One exception is the Park 
County Jail which has on occasion been 
required to hold more prisoners than 
its design capacity. The Park County 
Sheriff’s Office space in Powell is 

also too small for current needs 
(Hodge, 1987). 

Park County School District #1 serves 
most of Park County. The Elk Basin 
Plant would be constructed in this 
district. The district operates four 
elementary schools, one junior high 
school and one high school. Total 
district fall enrollment for 1987-88 
was 1,864 students. The district has 
capacity for an additional 315 stu¬ 
dents, using maximum capacities for 
each school. However, every school 
in the district has either exceeded 
optimum capacity for enrollment or is 
very near optimum capacity (Ribble, 
1987). 

Local Government Revenues and Expen¬ 
ditures. Park County revenues totaled 
$8,366,419 in FY 1986-87, a 1 percent 
increase over the previous year. Of 
this total, 9 percent ($781,276) was 
obtained from sales and use tax and 
58 percent ($4,814,365) was obtained 
from property tax revenues. Park 
County expenditures totaled $7,926,618 
in FY 1986-87. 

City of Powell revenues totaled 
$4,564,285 in FY 1986-87, a 6 percent 
decrease from the previous year. Of 
this total, 12 percent ($534,947) was 
obtained from sales and use tax rev¬ 
enues and 43 percent ($1,985,264) was 
obtained from electrical utility fees . 
City of Powell expenditures totaled 
$3,846,246 in FY 1986-87. 

Park County School District #1 rev¬ 
enues totaled $8,373,571 in FY 
1986-87, a decrease of 4 percent from 
the previous year. Of that total, 62 
percent was derived from local and 
county sources (primarily property 
tax) and 38 percent was derived from 
state sources (primarily the state 
foundation program). Park County 
School District #1 expenditures to¬ 
taled $8,707,845 in FY 1986-87. 
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Table 3-4. Recent Population Trends, Park County and City of Powell, Wyoming. 

1980 

(a) 

1981 1982 1984 1985 1986 1987 1988 

Park County, WY (c) 

Powell (d,e) 
21,639 22,169 23,035 23.431 23,940 23,894 23,237 23,055 23,232 

5,310 N/A N/A 5,667 N/A N/A 6,000 5,953 5,999 

a - Source: 1980 U.S. Census data from Wyoming Census Retrieval and Information Service, Report #5 
October, 1981. * 

b - Source: 1983 estimates from Wyoming Department of Administration and Fiscal Control 

(DAFC^l 983) Sta^^s*ics Di''isi°" 1983 Ration Estimates prepared by Wyoming Liqum- Commission 

C " S°:ire; 1988-3998 ““"ty estimates and projections from Wyoming Department of Administration and 
Fiscal Control, Statistics Division, 1988. 

d " T er,“t! f°r p0wen' '•iust ower M0° Pe°Ple-" from "yoming Economic Development and 
Stabilization Board Community Business/Industrial Index, Powell. Wyoming, June 1986. 

e * 1987 Powcn population at 6.000 (Myrick. 1987); no official estimates since 
1980 Census (Lutterman, 1988). 
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Jurisdictions Outside the Primary Area 
of Site Influence 

o Big Horn County; 
o Town of Frannie; 
o Town of Deaver; 
o Big Horn School District #1. 

3.2.4 Beaver Creek Project 

Jurisdictions Within the Primary Area 
of Site Influence 

o Fremont County; 
o City of Riverton; 
o Fremont School District #25; 
o Fremont School District #1. 

The Fremont County community of 
Riverton would be the destination 
community for Amoco*s proposed busing 
program. Other jurisdictions outside 
the primary area of site influence 
have not been identified for the 
Beaver Creek Project. 

Local Economy. Table 3-1 displays 
recent Fremont County employment and 
earnings trends. The Fremont County 
economy is based on tourism, govern¬ 
ment employment, the oil industry and 
agriculture. Until recently, the 
mining industry was the mainstay of 
the local economy. However, since 

- 1980, mining sector employment fell 
81 percent, from 3,950 in 1980 to 743 
in 1988. Construction sector employ¬ 
ment also dropped significantly, from 
1,420 in 1980 to 984 in 1988, a 31 
percent drop over the eight-year 
period. 

As a result of the declines in these 
two industries, total Fremont County 
employment fell 19 percent during this 
period, from 19,845 in 1980 to 16,051 
in 1988. Retail trade declined 11 
percent and the service sector re¬ 
mained relatively constant, reflect¬ 
ing the influence of tourism on those 
sectors. Government employment in¬ 
creased 12 percent during the eight- 
year period. 

Correspondingly, gross earnings (ad¬ 
justed to constant 1986 dollars) fell 

from $396,306,000 in 1980 to 
$225,006,000 in 1988, a 43 percent 
decrease (DAFC, 1986; DAFC, 1988). 

Population. Table 3-5 presents recent 
population trends for Fremont County. 
The decline in the mining and con¬ 
struction industries resulted in loss 
of population in Fremont County. 
Total county population decreased from 
38,922 in 1980 to 36,300 in 1988, a 
loss of 7 percent. However, the 
county’s 1988 population was 10 per¬ 
cent less than the 1983 peak. The 
City of Riverton gained population 
during this period, growing from 9,588 
in 1980 to 9,792 in 1988, an increase 
of 2 percent. However, the 1988 
Riverton population estimate is down 
6 percent from the peak year of 1983. 

Housing. The most recent housing 
inventory for the City of Riverton was 
the U.S. Census. At that time there 
were 3,427 year-round occupied units 
(Bureau of Census, 1982). In December 
1987 there were approximately 350 
housing units for sale in the Riverton 
area. A December 1987 housing avail¬ 
ability survey identified 25 apart¬ 
ments, 20 houses and 30 mobile homes 
for rent (see Table 3-3), although it 
was generally agreed that many more 
potential rental units exist. The 
survey also identified 350 vacant 
mobile home pads. 

Of the 496 hotel and motel rooms in 
the Riverton area, an average of 125 
would be available in summer and 372 
in winter. There are 68 recreational 
vehicle pads in the area but the parks 
are typically filled with tourists in 
summer and closed during the winter 
months. 

Local Government Facilities and Ser¬ 
vices. In general, public facilities 
and services provided by Fremont 
County and the City of Riverton are 
adequate in capacity and condition to 
serve current population levels with 
some room for additional growth. An 
exception is the county road and 
bridge shop in Riverton which is 
currently inadequate in size 
(Lawrence, 1988). 
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Table 3-5. Recent Population Trends, Fremont County and City of Riverton, Wyoming. 

1980 

(a) 

1981 1982 1983 

(b) 

1984 

(c) 

1985 

(b) 

1986 

(b) 

1987 

(b) 

1988 

Fremont County (d) 

Riverton 
38,992 38,907 39,636 40,359 39,900 37,512 36,026 35,887 36,300 

9,588 N/A N/A 10,438 N/A 10,300 10,100 9,681 9,792 

a - Source: 1980 U.S. Census data from Wyoming Census Retrieval and Information Service, Report #5 
October 1981. * 

b - Source: 1983, 1985-1987 Riverton estimates by Fremont County planner (Price, 1987). 

c - Note: 1984 Bureau of the Census estimate for Fremont County was 37,335; 1984 City of Riverton 

population estimate was 9,946 (Wyoming Economic Development and Stabilization Board, Comnunlty 
Bust ness/Industry Index, Riverton, Wyoming, 1986b). 

d ' S°“r”; '980-)"e ““"‘y estimates and projections from Wyoming Department of Administration and 
Fiscal Control, Statistics Divsion, 1988. 
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Fremont County has been operating at 
reduced staff levels because of recent 
budget constraints and population 
loss. Significant population growth 
would cause demand for additional 
staff (Nicol, 1988). 

Fremont County School District #25 
serves the City of Riverton and sur¬ 
rounding area. The district operates 
four elementary schools, a middle 
school, a high school, a career center 
and an alternative school, all located 
in Riverton. One elementary school 
is currently unused. District #25 
fall 1987 enrollment was 3,083, an 
increase of 2 percent from the previ¬ 
ous year, but a decrease of 7 percent 
from the recent peak year (1980). It 
is estimated that the district could 
accommodate an additional 230 students 
(Baldwin, 1987). 

Fremont County School District #1 
serves Lander, Hudson and Atlantic 
City. The proposed Beaver Creek 
Recycle Plant would be constructed 
within the boundaries of District #1. 
The district operates five grade 
schools, one junior high school and 
one high school. District #1 fall 
1987 enrollment was 2,062. The dis¬ 
trict has capacity in the existing 
schools for approximately 1,000 addi¬ 
tional students (Coates, 1987). 

Local Government Revenues and Expen¬ 
ditures. Fremont County revenues 
totaled $10,673,948 in FY 1986-87, a 
19 percent decrease from the preced¬ 
ing year. Of this amount, 43 percent 
($4,601,252) was obtained from prop¬ 
erty tax and 10 percent ($1,082,101) 
was derived from sales and use tax. 
Fremont County FY 1986-87 expenditures 
totaled $9,569,417. 

City of Riverton revenues totaled 
$7,218,950 in FY 1986-87, a 15 percent 
decrease from the previous year. Of 
the total amount, 8 percent ($583,791) 
was obtained from sales and use tax 
and 18 percent ($1,298,609) was ob¬ 
tained from utility user fees. City 
of Riverton expenditures totaled 
$8,301,759 in FY 1986-87. 

Fremont County School District #25 
(Riverton) revenues totaled 
$13,588,752 in FY 1986-87, approxi¬ 
mately the same as the previous year. 
Approximately 26 percent of the total 
was obtained from local and county 
sources (primarily property tax) and 
74 percent was derived from state 
sources (primarily the state founda¬ 
tion program). District #25 expendi¬ 
tures totaled $13,136,398 in FY 
1986-87. 

Fremont County School District #1 
(Lander) revenues totaled $9,780,213 
in FY 1986-87, a 4 percent decrease 
over the previous year. Of the total, 
33 percent was obtained from local and 
county sources and 66 percent was 
obtained from state sources. District 
#1 expenditures totaled $9,861,288 in 
FY 1986-87. 

3.2.5 Little Buffalo Basin 
Project 

Jurisdictions Within the Area of Site 
Influence 

o Park County 
o Washakie County; 
o City of Worland; 
o Town of Meeteetse; 
o Park School District #16; 
o Washakie School District #1. 

The Washakie County community of 
Worland would be the destination 
community for Amoco*s proposed busing 
program. A description of Park Coun¬ 
ty economic, population and public 
facilities, services and fiscal con¬ 
ditions is provided in Section 3.2.3. 

Local Economy. Table 3-1 presents 
recent Washakie County employment and 
earnings trends. The Washakie County 
economy is based primarily on agricul¬ 
ture, the oil industry and the manu¬ 
facturing sector. Washakie County 
employment decreased from 5,206 in 
1980 to 4,773 in 1988, or 8 percent 
over the eight-year period. Employ¬ 
ment in the agriculture sector has 
remained relatively constant during 
this time, however, mining sector 
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employment (primarily the oil indus¬ 
try) decreased dramatically from 381 
in 1980 to 176 in 1988 or 53 percent. 
Manufacturing declined 12 percent 
during this period, from 518 in 1980 
to 454 in 1988. The construction 
sector fell 18 percent, from 355 in 
1980 to 292 in 1988. Gross earnings 
(adjusted to constant 1986 dollars) 
fell from $101,594,000 in 1980 to 
$80,595,000 in 1988 or 21 percent over 
the period (DAFC, 1986; DAFC, 1988). 

Population. Table 3-6 presents recent 
population trends for Washakie County, 
the City of Worland and the Park 
County Town of Meeteetse. Washakie 
County population has increased 6 
percent in the last eight years, from 
9,496 in 1980 to 10,047 in 1988. The 

City of Worland’s population increased 
3 percent during the same period, from 
6,391 in 1980 to 6,598 in 1988. The 

Town of Meeteetse population decreased 
from 512 to 479 people, a drop of 6 
percent over the eight-year period. 

Housing. The most recent housing 
inventory for the City of Worland was 
conducted during the 1980 Census. At 
that time, Worland had a total of 
2,309 year-round occupied units 
(Bureau of Census, 1982). 

A housing availability survey con¬ 
ducted in December 1987 identified 
approximately 100 single-family homes 
and 10 sited mobile homes for sale in 
Worland. At that time, approximately 
35 single-family homes, 25 apartments 
and 12 mobile homes were for rent; 22 
of Worland * s 44 mobile home pads were 
vacant; and an average of 15 of 
Worland’s 44 recreational vehicle 
sites are available during the summer 
months (Table 3-3). The survey also 
identified 9 motels with a total of 
218 rooms. Of these, an average of 
77 are typically available in the 
winter season. All rooms are typical¬ 
ly filled during the summer months. 

The Town of Meeteetse had an estimat¬ 
ed 15 houses for rent in December 
1987, according to the housing avail¬ 
ability survey. Meeteetse has a total 
of 33 motel rooms and 14 RV pads. 

Vacancy of these units depends on 
seasonal work being performed at the 
Little Buffalo Basin Field. 

Local Government Facilities and Ser¬ 
vices. In general, public facilities 
and services in Washakie County, the 
City of Worland and the Town of Mee¬ 
teetse are adequate in condition and 
capacity to accommodate current pop¬ 
ulation levels with some capacity for 
expansion. Both the City of Worland 
and the Town of Meeteetse may need 
additional staff to accommodate sub¬ 
stantial population growth. 

Park County School District #16 serves 
the Meeteetse area. The district 
operates one school that accommodates 
grades Kindergarten through 12. Fall 
1987 enrollment was 221 students. 
The district has capacity in the 
existing schools for an additional 
nine students. 

Washakie County School District #1 
serves Worland and the western half 
of Washakie County. The district 
operates three elementary schools, a 
middle school and a high school. Fall 
1987 enrollment totaled 1,843 stu¬ 
dents, a decrease of 6 percent from 
the previous year. The district has 
remaining capacity for 698 students; 
however, most of this capacity is in 
the middle and high schools. Two of 
the three grade schools have exceeded 
capacity and the third is near capaci¬ 
ty. 

Local Government Revenues and Expen- 
ditures. Washakie County revenues 
totaled $2,904,970 in FY 1986-87, a 
38 percent decrease over the previous 
year. However, FY 1985-86 revenues 
included a $1,302,070 state grant. 
Of the total FY 1986-87 revenues, 7 
percent ($209,057) was obtained from 
sales and use tax and 42 percent 
($1,229,437) was derived from proper¬ 
ty taxes. Washakie County expendi¬ 
tures totaled $2,430,701 in FY 
1986-87. 

City of Worland revenues totaled 
$3,129,357 in FY 1986-87, a 19 percent 
decrease from the preceding year. Of 
that total, 16 percent ($495,233) was 
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Table 3-6. Recent Population Trends, Washakie County, City of Worland and Town of Meeteetse. 

1980 

(a) 

1981 1982 1983 1984 1985 1986 1987 1988 

Meeteetse (b) 512 N/A N/A 545 N/A N/A N/A 475 479 

Washakie County (c) 9,496 9,663 9,798 10,070 10,300 10,442 10,226 9,999 10,047 

Worland (d) 6,391 N/A N/A 6,613 6,764 6,857 6,715 6,566 6,598 

a - Source: 1980 U.S. Census data from Wyoming Census Retrieval and Information Service, Report #5, 

October 1981. 
b - Source: 1987 estimate for Meeteetse by Town Clerk (Yetter, 1987). 
c - Source: 1980-1995 county estimates and projections from Wyoming Department of Administration 

and Fiscal Control, Statistics Division, 1988. 
d - Source: Wyoming Department of Administration and Fiscal Control, Statistics Division, 1988; 

Planning Information Corporation, 1988. 
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derived from sales and use taxes and 
34 percent was obtained from utility 
user fees. City of Worland expendi¬ 
tures totaled $3,499,127 in FY 
1986-87. 

Town of Meeteetse revenues totaled 
$241,159 in FY 1986-87, a 17 percent 
decrease from the previous year. Of 
the total amount, 21 percent ($51,663) 
was obtained from state sales and use 
tax and 26 percent ($62,650) was 
obtained from utility user fees. Town 
of Meeteetse expenditures totaled 
$295,126 in FY 1986-87. 

Park County School District #16 reven¬ 
ues totaled $3,459,502 in FY 1986-87, 
a 2 percent increase over the previous 
year. Of the total amount, 97 percent 
($3,361,534) was obtained from local 
and county sources (property tax). 
School District #16 does not receive 
funds from the state foundation pro¬ 
gram. School District #16 expend¬ 
itures totaled $4,376,932 in FY 
1986-87. Of that amount, 32 percent 
($1,396,949) went to the state 
recapture program. 

Washakie County School District #1 
revenues totaled $8,707,449 in FY 
1986-87, approximately the same as the 
previous year. Of the total amount, 
29 percent was derived from local and 
county revenues (property tax) and 71 
percent was derived from state funds 
(primarily the state foundation pro¬ 
gram) . District #1 expenditures 
totaled $8,429,279 in FY 1986-87. 

3.2.6 Salt Creek Project 

Jurisdictions Within the Primary Area 
of Site Influence 

o Natrona County; 
o City of Casper; 
o Natrona School District #1; 
o Town of Midwest; 
o Town of Edgerton. 

The City of Casper would be the des¬ 
tination community for Amoco’s pro¬ 
posed busing program. 

Local Economy. Table 3-1 presents 
recent employment and earnings trends 
for Natrona County. The economy of 
Natrona County is based primarily on 
the oil and gas industry and on 
Casper’s position as a regional trade 
center. The recent decline in oil 
prices generated a corresponding 
decline in employment and population 
in Natrona County. Total Natrona 
County employment fell from a peak of 
49,350 in 1981 to 35,648 in 1988, a 
28 percent decline. Mining sector 
employment (which includes the oil and 
gas industry) fell from a 1981 peak 
of 9,589 to an estimated 3,254 in 
1988, a 66 percent decrease over the 
seven-year period. Employment in 
linked sectors, such as construction 
and manufacturing, showed declines (42 
percent for construction and 31 per¬ 
cent for manufacturing) during the 
same period. Gross earnings (adjust¬ 
ed to 1986 dollars) displayed a cor¬ 
responding decline, from 
$1,144,361,000 in 1981 to $635,452,000 
in 1988, a 44 percent decrease (DAFC, 
1986; DAFC, 1988). 

Population. Table 3-7 lists recent 
population trends for Natrona County, 
the City of Casper, the Town of 
Edgerton and the Town of Midwest. 
Natrona County population fell from 
the 1981 peak of 75,992 to 65,581 in 
1988, a decrease of 14 percent. 
Approximately 98 percent of this 
population loss occurred in the City 
of Casper. Casper population fell 
from a peak of 55,910 in 1982 to 
45,713 in 1988, a decrease of 18 
percent. Edgerton population fell 
slightly, from 510 in 1980 to 489 in 
1988; Midwest population remained the 
same at 638 in both years. 

Housing. The 1980 census identified 
18,874 year-round occupied housing 
units in Natrona County. In December 
1987, there were approximately 1,000 
single-family homes for sale and 1,730 
apartments for rent in the Casper area 
(Dennis, 1988). Of the 1,961 motel 
rooms in the city, an average of 980 
are available in both winter and 
summer seasons (Table 3-3). 
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Table 3-7. Recent Population Trends, Natrona County and Selected Communities. 

1980 

(a) 

1981 1982 1983 1984 1985 1986 1987 1988 

Natrona County (b) 71,856 75,992 75,552 75,096 75,024 72,449 67,156 65,005 65,581 

Casper (c) 51,016 54,255 55,910 51,610 52,268 49,676 45,226 45,243 45,713 

Edgerton (d,e) 510 N/A N/A 503 N/A N/A 512 485 489 

Midwest (d,f) 638 N/A N/A 630 N/A N/A N/A 632 638 

a - Source: 1980 U.S. Census data from Wyoming Census Retrieval and Information Service, Report #5, 

October 1981. 
b - Source: County 1980-87 estimates and 1988-98 projections from Wyoming Department of Administration 

and Fiscal Control, Statistics Division, 1988. 
c - Source: 1981-86 estimates and 1987-2000 projections from City of Casper Planning Department 

(Payne, 1987). 
d - Source: 1983 estimates for Edgerton and Midwest from Wyoming Department of Administration 

and Fiscal Control, Research and Statistics Division, 1983 Population Estimtes prepared for Wyoming 

Liquor Commission. 
e - Source: 1986 and 1987 estimates for Edgerton by Town Clerk (McCoy, 1987). 

f - Source: 1987 estimate for Midwest by Mayor (Chaffin, 1987). 
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A December 1987 housing availability 
survey identified approximately 5 
houses for rent and 10 house for sale 
in the Town of Midwest and 16 housing 
units for rent in Edgerton. There 
were 6 vacant mobile home pads in 
Midwest at this time and 44 in 
Edgerton. Neither town has vacant 
hotel or motel rooms during summer 
months. 

Local Government Facilities and Ser¬ 
vices. Public facilities provided by 
Natrona County, the City of Casper 
and the Towns of Midwest and Edgerton 
are adequate in condition and capaci¬ 
ty to serve existing population levels 
with some capacity for additional 
growth, with the following exceptions: 
1) the Natrona County Sheriff’s 
Department has adequate office space, 
but no surplus capacity; 2) the 
Natrona County Jail has ample space, 
but does not house juveniles in a 
separate building (Benton, 1987); 3) 
the Casper fire station is not large 
enough for existing equipment 
(Sullivan, 1987); 4) the county-owned 
hospital is about to undertake a $33 
million renovation to improve mechani¬ 
cal-electrical capabilities and to 
solve other problems (Hall, 1988); and 
5) water supply from wells is not 
adequate in quantity to serve the Town 
of Edgerton. The town hopes to secure 
treated water from Casper, which would 
require installation of a new pipeline 
(Patterson, 1987a). Both Natrona 
County and Casper are able to accom¬ 
modate substantial growth considering 
population loss in recent years. 

Natrona County School District #1 
serves Casper, Midwest and Edgerton. 
The district operates 30 grade 
schools, 5 middle schools and 3 high 
schools, as well as 2 special schools 
and 2 alternative schools. Fall 1987 
enrollment was 12,670, a decrease of 
12 percent over the peak enrollment 
of 14,392 which occurred in 1982. 
School district #1 has capacity in 
existing schools for about 2,500 
additional students. Midwest Elemen¬ 
tary, Junior High and High School 
serve the towns of Midwest and 
Edgerton, with capacity for 402 

students and a fall 1987 enrollment 
of 245 students. 

Local Government Finance. Natrona 
County revenues totaled $13,933,101 
in FY 1986-87, a 20 percent decrease 
from the previous year. Most of this 
decrease resulted from decreases in 
federal funds, revenues from other 
local governments and sales and use 
tax revenues. Of the total FY 1986-87 
revenues, 40 percent ($5,486,431) were 
from property tax, and 20 percent was 
derived from state and local option 
sales tax. FY 1986-87 expenditures 
for Natrona County totaled 
$15,886,155. 

City of Casper revenue totaled 
$30,910,059 in FY 1986-87, a 25 per¬ 
cent decrease from the preceding year. 
This decrease was due primarily to 
declines in sales and use tax reve¬ 
nues, other state-shared revenues and 
federal funds. Casper received 31 
percent of its FY 1986-87 revenues 
from sales and use tax and 24 percent 
from utility user fees and trash 
collection revenues. City of Casper 
expenditures totaled $27,919,627 in 
FY 1986-87. 

Town of Midwest revenues totaled 
$419,690 in FY 1986-87, a 20 percent 
decrease from the previous year. Of 
the total amount, 29 percent 
($121,753) was derived from sales and 
use tax and 16 percent ($65,864) was 
derived from utility user fees. Total 
Town of Midwest expenditures were 
$472,353 in FY 1986-87. 

Town of Edgerton revenues totaled 
$288,823 in FY 1986-87, a 16 percent 
decrease from the previous year. Of 
that total, 34 percent ($97,130) was 
derived from state and local option 
sales and use tax and 17 percent 
($47,952) was derived from utility 
user fees and trash collection rev¬ 
enues. Total expenditures for the 
Town of Edgerton were $200,534. 

Natrona County School District #1 
revenues totaled $55,622,174 in FY 
1986-87, approximately the same as the 
previous year. Of that total, 31 
percent ($17,045,514) was obtained 
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from local and county sources and 69 
percent ($38,576,660) was obtained 
from the state. Total FY 1986-87 
expenditures for Natrona County School 
District #1 were $52,030,010. 

3.2.7 Beaver Creek Alternative 

Socioeconomic baseline conditions for 
this alternative are the same as those 
described for the Beaver Creek Project 

in Section 3.2.4. 

3.2.8 Frontier/Casper 
Alternative 

Socioeconomic baseline conditions for 
this alternative are the same as those 
described in Section 3.2.2 for the 
Fontenelle Project and Section 3.2.6 
for the Salt Creek Project. Pipeline 
construction crews associated with 
this alternative would reside in Green 

River and Casper. 

3.2.9 Exxon Alternative C02 
Supply 

Jurisdictions within the primary area 
of site influence for modification of 
Exxon’s Phase I LaBarge Project in¬ 
clude a large portion of southwestern 
Wyoming. Jurisdictions evaluated in 
the Phase II Wyoming Industrial Siting 
Application (Exxon, 1985) include the 

following: 

o Counties 
Sweetwater 
Lincoln 
Sublette 

o Municipalities 
Rock Springs 
Green River 
Granger 
Kemmerer 
Diamondville 

Opal 
LaBarge 
Big Piney 
Marbleton 
Pinedale 

o School Districts 
Lincoln School District #1 
Sweetwater School District #1 
Sweetwater School District #2 
Sublette School District #1 
Sublette School District #9 

Baseline conditions for each of these 
jurisdictions are described in detail 
in the Exxon Industrial Siting Ap¬ 
plication. For a complete discussion 
of present and projected baseline 
conditions, the reader is referred to 

Exxon’s application. 

3.2.10 No Action Alternative 

The baseline socioeconomic conditions 
for the No Action Alternative are the 
same as those previously described for 
Amoco’s Proposed Actions in Section 

3.2.2 through 3.2.6. 

3.3 SOILS AND VEGETATION 

3.3.1 Introduction 

General Soils 

The distribution of general soils 
types in the vicinity of the proposed 
projects and alternatives is indicated 
on Figure 3-1. More detailed, Order 
3 survey data are available for most 
of the area and are mapped for the 
five fields and for one mile on either 
side of all spur and trunk pipelines 
(considered the "study area" for this 
resource) in the Soils, Vegetation 
and Agriculture Technical Report and 
its accompanying soil maps. 

Soils that are particularly suscep¬ 
tible to impacts and that may be 
disturbed during construction of one 
or more projects or alternatives are 
considered "fragile" soils. Delinea¬ 
tion of fragile soils was based on the 
following Bureau of Land Management 

(1985a) criteria: 

o Shallow over bedrock (less than 
20 inches); 

o Underlain by hard bedrock; 
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Figure 3 — 1. Distribution of General Soil Units of Project Counties. 
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Figure 3-1. Legend for Map of General Soil Units of Project Counties. 

Map Symbol General Soil Unit 

CARBON COUNTY. MONTANA: 
5 Midway - Travessila 
7 Harvey - Stormitt 

BIG HORN COUNTY. WYOMING: 
A1 Typic Fluvaquents, mesic - Typic Torriorthents, mesic - Typic Torrifluvents, mesic 
A3 Typic Torrifluvents, mesic - Typic Natrargids, mesic 
T1 Typic Haplargids. mesic 
U1 Typic Torriorthents, mesic - Rock outcrop 

FREMONT COUNTY, WYOMING: 
BF8 Torriorthents - Haplargids - Rock outcrop 
BF12 Haplargid - Torriorthents 
MF3 Haploborolls - Argiborolls - Rock outcrop 
MF4 Haploborolls, shallow 
BM10 Haplargids - Torriorthents 

HOT SPRINGS 
FI 
M7 
U1 
U3 
U6 
V2 

COUNTY, WYOMING: 
Ustic Torriorthents, frigid - Rock outcrop 
Rock outcrop - Argic Cryoborolls - Lithic Cryoborolls 
Typic Torriorthents, mesic shallow - Rock outcrop - Typic Torrifluvents, mesic 
Borollic Haplargids - Rock outcrop - Ustic Torriorthents, frigid 
Ustic Torriorthents, mesic - Rock outcrop 
Ustic Torriorthents, frigid, mesic 

LINCOLN COUNTY, WYOMING: 
T1 Typic Calciorthids, frigid - Typic Torriorthents, 

frigid - Typic Torrifluvents, frigid - Rock outcrop 
U1 Typic Torriorthents, frigid - Typic Torrifluvents, frigid - 

Typic Calciorthids, frigid - Rock outcrop 
U3 Typic Torriorthents, frigid - Typic Calciorthids, frigid - 

Typic Torripsamnents, frigid - Rock outcrop 
VI Ustic Torrifluvents, frigid - Fluvaquentic Halaquepts, frigid - 

Typic Cryaquolls, frigid - Typic Cryaquents, frigid - Riverwash 

NATRONA COUNTY, WYOMING: 
1 Ustic Torrifluvents, mesic-Ustollic Natrargids, mesic 
6 Ustic Torriorthents, mesic - Borollic Lithic, mixed - Rock outcrop 
7 Ustollic Haplargids, mesic - Ustollic Natrargids, mesic-Ustic Torriorthents, mesic 
8 Ustollic Haplargids, mesic - Ustic Torriorthents, mesic 
9 Typic Haplargid, mesic - Typic Haplargids, mesic - Typic Torriorthents, mesic 
12 Ustic Torripsamments, mesic - Ustollic Haplargids, mesic - Ustollic Haplargids, mesic 
16 Typic Torriorthents, mesic - Ustollic Camborthids, mesic - Ustollic Natrargid, mesic 
17 Ustollic Camborthids, mesic - Haplustollic Natrargid, mesic 

PARK COUNTY. WYOMING: 
T3 Ustollic Haplargids - Ustic Torriorthents, mesic, shallow 
T5 Typic Haplargids, mesic 
U1 Typic Torriorthents, mesic - Rock outcrop 
U2 Typic Torriorthents, mesic - Rock outcrop 

SWEETWATER COUNTY, WYOMING: 
T1 Typic Calciorthids, frigid 
Ul Typic Calciorthids, frigid - Typic Torriorthents, shallow 
U3 Typic Torripsamnents, frigid - Typic Natrargids, frigid - 

Typic Torriorthents, frigid, shallow 

WASHAKIE COUNTY, WYOMING: 
1 Typic Torrifluvents, mesic 
3 Typic Torriorthents, mesic - Rock outcrop - typic Torrifluvents, mesic 
5 Typic Haplargids, mesic - Typic Natrargids, mesic 
6 Ustic Torriorthents, mesic - Ustollic Haplargids, mesic 
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o Sand, loamy sand and clay-tex- 
tured surface and subsoil 
layers 

o Containing more than 35 percent 
coarse fragments by volume; 

o Permeability less than 0.6 inches 
per hour; 

o Water table less than 72 inches; 
o Soil reaction with pH greater 

than 8.5, salinity more than 
16 millimhos in the upper 40 
inches; 

o Occupying slopes steeper than 15 
percent. 

While the potential for having a slope 
limitation is indicated by the soil 
unit, actual steep slope locations 
were also identified (from 1:24,000 
topographic maps) by milepost loca¬ 
tions along each spur and trunk pipe¬ 
line route. Only significant areas 
of steep slopes (i.e., areas at least 
0.1 mile long) were identified. 

Geologic hazards that may increase the 
risk of pipeline construction pro¬ 
blems, pipeline failure or accidents 
at the wellfield or plant sites were 
identified for the study areas. The 
faults, landslides and windblown sand 
deposits crossed by or adjacent to 
pipeline routes or within wellfields 
are listed in Table 3-8. This table 
also lists earthquake epicenters 
within one mile of project components. 
These potential hazards were deter¬ 
mined from the following maps: 

o Preliminary Map of Earthquake 
Epicenters in Wyoming; James C. 
Case and Cynthia S. Boyd (1984; 
1:1,000,000) 

o Geologic Map of Wyoming; J. D. 
Love and Ann Coe Christiansen 
(1985; 1:500,000) 

o Preliminary Map of Suspected 
Active Faults with Surficial 
Expression in Wyoming; James C. 
Case (1986b; 1:1,000,000) 

o Preliminary Map of Landslides in 
Wyoming; James C. Case (1986a; 
1:1,000,000) 

o Preliminary Map of Windblown Sand 
Areas in Wyoming; James C. Case 
and Cynthia S. Boyd (1987; 
1:1,000,000) 

General Vegetation Types 

Vegetation varies in the study area 
with soils, climate, elevation and 
land, management practices. Vegetation 
types were described and mapped using 
aerial photography (LANDSAT imagery 
and color video tape), Soil Conserva¬ 
tion Service vegetation descriptions 
and range site delineations, and BLM 
file and published maps. Nine vege¬ 
tation or land cover types were mapped 
in the project areas: sagebrush/- 
grassland, desert shrub, grassland, 
mixed shrub, coniferous woodland, 
riparian, cropland, barren/badlands 
and disturbed areas. These vegetation 
types are described below: 

Sagebru8h/Gra88land. Sagebrush/grass¬ 
land vegetation can be found on a 
variety of soil types, topography and 
elevation but most commonly occupies 
gently rolling hills. Within the 
community, composition varies with 
shrubs (constituting from 40 to 70 
percent), grasses (30 to 60 percent) 
and forbs (a trace to about 10 per¬ 
cent). Soil Conservation Service 
designations of potential vegetation 
composition frequently indicate less 
shrub cover (Soil Conservation Ser¬ 
vice, 1986). A high percentage of 
shrub cover is indicative of range 
deterioration in many cases (BLM, 
1988). 

Wyoming big sagebrush usually domi¬ 
nates the vegetation type but basin 
big sagebrush and black sagebrush 
sub-types are also present. Wyoming 
big sagebrush is the most widely 
distributed in the study areas and is 
the most xeric member of the big sage¬ 
brush group. Black sagebrush domi¬ 
nated areas are usually at higher 
elevations, often in the transition 
zone to mountain brush communities and 
seem to have an affinity for cal¬ 
careous soils with a lot of surface 
rock or pavement (Winward, 1980). 
Basin big sage is frequently found in 
more mesic valley bottom communities 
and may, therefore, also be mapped as 
a riparian vegetation type. Many 
basin big sage communities throughout 
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Table 3-8. Geologic Hazards Identified for Proposed and Alternative Projects.(a) 

Project 
Milepost 

Township/Range Type of Hazard 

FONTENELLE 
Pipeline 3-4 Windblown Sand Deposits 
Wellfield None 
Plant Site Windblown Sand Deposits in Area 

ELK BASIN 
Pipeline 1 Downthrown Site Faults Traversed 

7-8 Parallels Fault Closely 
13-16 Landslide Area 
15-20 Downthrown Site Faults Traversed 

110 Within One Mile of Epicenter 
120-125 Traverses Several Faults 
127-128 Active Concealed Thrust Fault Traversed 

140 Parallels Several Faults 
150-165 Several Thrust Faults Paralleled/Traversed 
157-158 Windblown Sand Deposits 
176-177 Windblown Sand Deposits 

Wellfield/Plant Site None 

BEAVER CREEK 
Pipeline 1-2 Two Faults Traversed 

12 Landslide Area 
16-18 Concealed Thrust Fault Traversed 

and Within One Mile of Epicenter 
26-27 Faults Paralleled Closely 

36 Concealed Thrust Fault Traversed 

Wei Ifield/Plant Site 

38-40 Active Faults Paralleled/Traversed and Within One 
Mile of Epicenter 

None 

LITTLE BUFFALO BASIN None 

SALT CREEK 
Pipeline 4-6 Several Faults Traversed/Para lied 
Wei Ifield/Plant Site None 

Associated Project: 
Bairoil/Dakota Pipeline 186-194 Windblown Sand Deposits 

BEAVER CREEK ALTERNATIVE None 

FRONTIER/CASPER ALTERNATIVE 
Frontier Access Section None 

Casper Access Section 
Pipeline 33-35 Windblown Sand Deposits 

37 Windblown Sand Deposits 

EXXON ALTERNATIVE C02 SUPPLY 
Pipeline 0-1 Within One Mile of Epicenter 

116 Active Fault Traversed 

Wellfield 
155 Active Fault Traversed 

T28N-R114W Within One Mile of Epicenter 
T29N-R115W Landslide Area and within One Mile of Epicenter 

Plant Site 
T23N-R112W Windblown Sand Deposits 

None 

a - Sources: ^ase and Boyd, 1984; Love and Christiansen. 1985; Case, 1986a; Case. 1986b: Case and Boyd. 1987. 
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the West have been converted to crop¬ 
land (Winward and Tisdale, 1969). 

Common grasses of the sagebrush/ 
grassland type are western wheatgrass , 
thickspike wheatgrass, Indian rice- 
grass, needle and thread, green need- 
legrass, bluebunch wheatgrass, Sand¬ 
berg bluegrass, Idaho fescue and 
threadleaf sedge (BLM, 1978; BLM, 
1982c; BLM, 1986b; BLM, 1988). 

Desert Shrub. The desert shrub type 
is a low stature, low density shrub- 
dominated type characteristic of the 
more alkaline soils of the area. 
Total plant cover may average as 
little as 10 percent. Gardner salt¬ 
bush is the most common dominant, 
although Nuttall saltbush, birdsfoot 
sage, shadscale or fourwing saltbush 
may be co-dominants or may dominate 
sub-types depending on soils, manage¬ 
ment and other factors (BLM, 1978; 
Affinis, 1986; BLM, 1982c; BLM, 1986b; 
BLM, 1988). Shrubs may constitute as 
much as 90 percent of total cover 
(BLM, 1982a), although the potential 
composition of desert shrub communi¬ 
ties (e.g., saline upland, impervious 
clay or shale range sites) is about 
AO to 50 percent grasses, 10 percent 
forbs and AO to 50 percent shrubs 
(Soil Conservation Service, 1986). 

Other common shrubs of the desert 
shrub vegetation type are spiny 
hopsage, spineless horsebrush, bud 
sagebrush, winterfat and greasewood. 
Understory species include bottlebrush 
squirreltail, Indian ricegrass, thick- 
spike wheatgrass, needlegrass and 
western wheatgrass. 

Grassland. This primarily herbaceous 
type occurs on level to rolling topo¬ 
graphy. The dominant grass species 
include bluebunch wheatgrass, western 
wheatgrass, Indian ricegrass, blue 
grama, buffalo grass, sideoat grama, 
needlegrass, Sandberg bluegrass, June 
grass and Idaho fescue. Common forb 
species include yarrow, phlox, buck¬ 
wheat, golden aster, blazing star, 
prickly pear cactus, locoweed and 
goldenrod (BLM, 1986b; BLM, 1985a; 
Kaul, 1986). Overgrazed grasslands 
often deteriorate to shrub-dominated 

communities or form a mosaic with the 
sagebrush/grassland types (BLM, 1988). 
Therefore, areas classified as grass¬ 
land may include areas dominated by 
sagebrush. 

Mixed Shrub. The mixed shrub type 
includes a variety of shrub-dominated 
communities which are either so heter¬ 
ogeneous that they cannot be categor¬ 
ized within the other types or are 
composed of an intricate mosaic of 
other types. Many of the shrubs of 
this type also occur as dominants or 
co-dominants of other types, including 
big sagebrush, shadscale and Gardner 
saltbush, rubber rabbitbrush, grease- 
wood, horsebrush and spiny hopsage. 
Shrubs of this type which are not 
common constituents of other types are 
skunkbrush sumac and fringed sage. 

The mixed shrub type is used primari¬ 
ly to delineate sparsely vegetated 
shrublands of moderate to steep 
slopes. Soils are generally thin 
and/or rocky. This type has not been 
used to denote dense, mixed shrub 
bottomlands. The latter have been 
classified as riparian or sagebrush/ 
grassland, as appropriate. 

Coniferous Woodland. Tree density 
within a coniferous woodland may vary 
from a few scattered trees on rocky 
outcrops to true dominance by the 
species in large forests. Within the 
study areas, coniferous woodlands are 
limited to scattered trees on moder¬ 
ate to steep slopes with shallow and 
rocky soils. The study area does not 
include any stands of harvestable 
timber. Overstory species include 
both Utah and Rocky Mountain Juniper 
and limber pine. Common understory 
species are big sagebrush, rabbit¬ 
brush, western wheatgrass, bottlebrush 
squirreltail, Indian ricegrass, blue¬ 
bunch wheatgrass, prairie junegrass 
and needle-and-thread grass (BLM, 
1985a; BLM, 1988). 

Riparian. The riparian type is one 
of the most limited in extent, yet the 
most diverse within the study areas. 
In general terms, riparian areas are 
"the green zones along the banks of 
rivers and streams and around springs, 
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bogs, wet meadows, lakes and ponds" 
(BLM, 1987a). The riparian type 
includes, but is not intended to be 
limited to "wetlands" or "waters of 
the United States" as defined and 
regulated by the Army Corps of Engi¬ 
neers (33 CFR 328.3). Specific areas 
which meet the jurisdictional defini¬ 
tion of "wetland" would be delineated 
in the PODs in order to pursue the 
appropriate permit under Section 404 
of the Clean Water Act. 

The riparian type occupies flat to 
gently sloping bottomlands and 
terraces in a variety of soil types. 
Whether the adjacent water body is 
perennial, intermittent or ephemeral, 
riparian vegetation is influenced by 
the water body during at least part 
of the growing season. The influence 
may be direct, e.g., by periodic 
flooding, or indirect, e.g., from a 
high water table such as in sub-ir¬ 
rigated meadows or many greasewood 
communities. Despite their relative¬ 
ly homogeneous topography, riparian 
communities are characterized by both 
temporal and spatial variation in 
vegetation in response to changes in 
amount and quality of water. 

Riparian areas are frequently charac¬ 
terized by bands or zones of differ¬ 
ent vegetation. Changes in available 
water which create much of this zona- 
tion may be influenced by slight 
changes in elevation, distance from 
the water body or the influence of 
soil texture (porosity) on available 
water. The riparian type includes 
tree, shrub and herb dominated com¬ 
munities. Common tree dominants are 
cottonwood, hawthorn, Russian olive, 
water birch or peachleaf willow. 
Shrub-dominated communities usually 
include a variety of genera and spe¬ 
cies including willows, tamarisk, 
dogwood, chokecherry, gooseberry, big 
sagebrush, rubber rabbitbrush or 
greasewood. Graminoids may include 
many upland species from adjacent 
communities plus more water and/or 
salt tolerant species such as inland 
saltgrass, alkali cordgrass, tufted 
hairgrass, alkali sacaton, basin 
wildrye, baltic rush and Nebraska, 
inland and golden sedge. Forbs may 

be common but are not usually dominant 
(BLM, 1985b; BLM, 1986b; Windell et 
al., 1986). 

Cropland. Cropland includes both 
irrigated and non-irrigated row and 
forage crops including managed pas¬ 
tures. Common crops of the study area 
include sugar beets, alfalfa, corn, 
wheat and native grass pasture. The 
distinction between the riparian type 
and cropland is not always clear, 
particularly in bottomlands along the 
streams. For example, sub-irrigated 
native grass meadowland (a herbaceous 
riparian type) is typically cut for 
hay or used to pasture livestock. 
While the types may be interchangeable 
in small areas, bottomland fields cut 
for hay are generally designated as 
cropland and grazed meadows and fields 
interspersed with willows or cotton¬ 
woods are generally mapped as ripari¬ 
an. 

Barren/Badlandb. The barren/badlands 
designation is more properly a "land- 
form" or "cover" type rather than a 
"vegetation" type, but it has tradi¬ 
tionally been used to designate areas 
of extremely sparse vegetation and/or 
steep, highly erodible terrain. This 
designation includes Soil Conservation 
Service soils delineated as "Badlands" 
or "Rock outcrop" unless another 
vegetation type, typically coniferous 
woodland or desert shrub, could re¬ 
asonably be assigned to the area. 
Many badlands areas support a very 
sparse saltbush community, but reten¬ 
tion of the barren/badlands type 
serves to distinguish between produc¬ 
tive Gardner saltbush (desert shrub) 
communities on gentle to moderately 
sloping topography and the sparse, 
relatively unproductive communities 
of steep, erodible slopes. 

Disturbed. Small areas of distur¬ 
bance, e.g., roads, houses, corrals, 
utility lines, existing pipelines, 
etc., are included in all of the other 
designated vegetation types. Sig¬ 
nificant areas of manmade disturbance, 
e.g., industrial facilities and cit¬ 
ies, are specifically delineated as 
disturbed. 
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Ranges in potential production es¬ 
timated by the Soil Conservation 
Service for project area range sites 
are summarized in Table 3-9. 

Plants of Special Interest. Although 
no federally listed or proposed threa¬ 
tened or endangered plants occur in 
the vicinity of Proposed Action pro¬ 
ject components, several sensitive plant 
species of interest have been identified 
as occurring or potentially occurring 
in the vicinity of several projects. 
Taxa were identified either by the 
proximity of known occurrences of 
populations to the project area or by 
existence of suitable habitat in the 
project area. The Wyoming Department 
of Environmental Quality--Land Quality 
Division, the Wyoming office of the 
Rocky Mountain Heritage Task Force and 
the U.S. Fish and Wildlife Service 
(see Appendix 2) identified and pro¬ 
vided location and habitat information 
on the plants of special interest. 

Poisonous Plants and Noxious Weeds. 
Many poisonous plants are a natural 
constituent of the ecosystem and must 
be eaten in large quantities to be 
deadly. Several factors influence the 
degree of hazard posed by poisonous 
plants. These include seasonal sus¬ 
ceptibility to the plant or portions 
of it, mineral deficiencies in the 
livestock’s diet and large concentra¬ 
tions of poisonous plants in areas of 
limited forage availability (BLM, 
1986a). Noxious weeds are opportunis¬ 
tic, introduced species and can become 
particular problems when the native 
community is disturbed. Halogeton is 
an example of a noxious and poisonous 
weed which invades disturbed areas 
(BLM, 1984a; BLM, 1985b; BLM, 1986a). 
It can be both dangerous to livestock 
and can inhibit successful re¬ 
vegetation. Table 3-10 lists the 
common poisonous plants and noxious 
weeds of the project areas. 

3.3.2 Fontenelle Project 

Soils. The Fontenelle Gas Gathering 
System, plant and wellfield-related 
activities and facilities would affect 
a variety of soils. These soils are 
formed in alluvium, aeolian sand 
deposits and residuum. Bedrock is 
shale and sandstone. Soils range in 
texture from clayey to sandy skeletal 
with most being well drained to exces¬ 
sively drained. The latter include 
very deep soils in sand hills (see 
Table 3-8). 

Topography traversed by the gas 
gathering system ranges from nearly 
level flood plains and bottomlands of 
the Green River to gently sloping 
stream terraces and alluvial fans to 
moderately steep soils on upland 
plains. Slopes traversed by the gas 
gathering system would be generally 
less than 15 percent except in the 
vicinity of Slate Creek (see Table 
3-11). Preliminary Order 3 survey 
data are available for about 15 miles 
of the 26-mile gas gathering system 
in Lincoln County. Sweetwater County 
soil data are from a more general 
survey (BLM, 1978). Of the 15 miles 
of surveyed route, less than 1 mile 
has only shallow soil limitations and 
3.2 miles have shallow soils with low 
permeability. 

Virtually all of the plant site and 
its access road have fine-textured 
soils with permeability and salinity 
problems. There are also windblown 
sand deposits in the vicinity of the 
plant site. Soils of the plant site 
are extrapolated from adjacent sur¬ 
veyed soils and aerial photographs. 

The majority of the wellfield has 
shallow to moderately deep, well 
drained soils of upland plains above 
the Green River and Fontenelle Re¬ 
servoir. An Order 3 survey is not 
available for the wellfield but a 
general soil map (BLM, 1978) indicates 
that the principal limiting feature 
in the wellfield would be shallow 
soils with low permeability. Over 
half of the Raptor Unit is covered by 
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Table 3-9. Potential Vegetation Production for Project Vegetation Types, (a) 

Range of Potential Production (pounds per acre) 

Symbol Vegetation Type (b,c) Unfavorable Years Favorable Years Normals 

Fontenelle Project 

S/G Sagebrush/Grassland 
DS Desert Shrub 
G Grassland 
R Riparian 

200-350 450-700 350-500 
150-300 300-700 200-500 

200 450 350 
800 2000 1200 

Elk Basin Project 

S/G 
DS 
G 
MX 
CW 
R 
C 

Sagebrush/Grassland 100-600 300-1400 200-1100 
Desert Shrub 85-350 250-700 150-500 
Grassland 100-850 300-2000 200-1500 
Mixed Shrub 160-700 400-1200 300-900 
Coniferous Woodland 160-500 400-1100 300-700 
Riparian 350-3000 800-6000 525-4500 
Cropland (d) 85-1400 250-2600 150-2400 

Beaver Creek Project 

S/G Sagebrush/Grassland 
DS Desert Shrub 
G Grassland 
MX Mixed Shrub 
CW Coniferous Woodland 
R Riparian 
C Cropland 

350-1200 
275 

300-1200 
500-700 
400-700 

1200-2500 
700 

700-2200 500-1800 
650 400 

650-2400 450-1800- 
1000-1500 800-1200 
900-1200 650-900 

2500-3400 1800-3000 
1200-1500 700-1200 

Little Buffalo Basin Project 

S/G Sagebrush/Grassland 100-500 300-1100 200-800 
DS Desert Shrub 85-500 250-1100 150-800 
G Grassland 100-500 450-1100 
CW Coniferous Woodland 350 700 
R Riparian 600-1800 1200-2600 1000-2400 
C Cropland 200-1800 550-2600 350-2400 

Salt Creek Project 

S/G Sagebrush/Grassland 400-750 900-1800 700-1300 
DS Desert Shrub 200-500 400-900 300-700 
G Grassland 700 1200-1500 900-1200 
R Riparian 700-1200 1600-2500 1700-1800 
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Table 3-9. Continued. 

Range of Potential Production (pounds per acre) 

Symbol Vegetation Type (b.c) Unfavorable Years Favorable Years Normals 

Beaver Creek Alternatives 

S/G Sagebrush/Grassland 
MX Mixed Shrub 
G Grassland 
R Riparian 

Frontier/Casper Alternative 

Frontier Section 

S/G Sagebrush/Grassland 
DS Desert Shrub 
R Riparian 

Casper Section 

S/G Sagebrush/Grassland 
DS Desert Shrub 
G Grassland 
R Riparian 

225-1200 
500-700 
100-700 

700 

200-350 
150-300 

800 

400-700 
200-500 

600-2500 
1200-2500 

600-2200 
1000-1500 
300-1500 

1600 

450-700 
300-700 

2000 

900-1500 
400-900 

1200-3500 
2500-3500 

400-1800 
800-1200 
200-1200 

1200 

350-500 
200-500 

1200 

700-1200 
300-700 

900-3000 
1800-3000 

a = Source: Compiled from Soil Conservation Service range site descriptions 
(Soil Conservation Service, 1986). 

b - Barren/Badlands are not included because the Soil Conservation Service 
does not generally rate them for production, 

c - Disturbed areas are not included because their potential productivity may have been 
severely modified. 

d = Potential production for cropland is the potential production for native vegetation 
without irrigation. Very low production usually indicates that a desert shrub 
comnunity has been converted to irrigated cropland. 
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Table 3-10. Common Poisonous Plants and Noxious Weeds of the Project Areas, (a) 

Poisonous Plants Habitat Dangerous Season Livestock at Risk 

Arrowgrass 

Chokecherry 

Cocklebur 

Deathcamus 

Greasewood 

Halogeton 

Horsebrush 

Horsetail 

Larkspur 

Locoweed 

Lupine 

Milkvetch 

Senecio 

Tansy mustard 

Wet and alkaline 

bottomlands 

Moist deep soils 

mostly in foothills 

Irrigated fields and 

wet places 

Foothills 

Alkaline bottomlands 
and washes 

Disturbed sites, roads 

Mostly dry, semi-deserts 

Irrigated fields and 

wet places 

Foothills, deserts 

Desert to mountains 

Mountain foothills 

areas of deep soils 

Desert to mountains 

Desert to mountains 

Sandy alkaline soils 

All 

All 

Spring 

Early spring 

Spring 

Fall, Winter 

Spring 

Haying season 

Early spring 

All, especially spring All 

Most when in fruit Sheep 

All, including horses 

All, especially sheep 

All, especially cattle 

and pigs 

All, especially sheep 

All, but mostly sheep 

All, but mostly sheep 

All, but mostly sheep 

All, especially cattle 

and horses 

Cattle 

All, especially spring All 

Spring and sunnier All 

Sumner Cattle 

Noxious Weeds Habitat Flowering Season Problem 

Canada thistle Valleys to mid-montane; 

wet to mesic sites 
Flowers July - Aug. Can spread asexually 

Henbane Pastures, fencerows, 

roadsides and waste areas 
Flowers July - Aug. Occasional livestock 

poisoning although not 

usually grazed 
Halogeton Overgrazed fields, roadsides 

and waste places 
Flowers in fall Adapted to alkaline soils 

and semi-arid environment; 

readily invades disturbances 
Musk thistle Cropland, pasture, range, 

forest, roadsides and 

stream banks 

Flowers June - Aug. Spreads rapidly forming 

dense stands 

Russian knapweed Cultivated fields, pastures, 

orchards and roadsides 
Flowers June - Sept. Roots to 8 feet 

Whitetop Alkaline disturbed soils Flowers early summer Highly competitive 

a ■= Source: BLM, 1986b; BLM, 1985b; Stoddard et al 

James and Kaller, 1980; Whitson, 1987. 
., 1975; 
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Table 3-11. Steep Slope Areas Identified for Proposed and Alternative Projects (a) 

Project Milepost Description 

Fontenelle Project 
7.2w 

Elk Basin Project 
8.9 - £ 1.6 

13.8 - 14.0 
14.3 - 14.4 
20.1 - 20.2 
29.5 - 29.6 
33.3 - 33.4 
35.8 - 35.9 
36.5 - 36.7 
44.3 - 44.4 
49.2 - 49.3 
51.2 - 51.3 

53.8 - 54.0 
54.1 - 54.6 
55.0 - 55.1 
56.0 - 56.6 
57.1 - 57.3 
57.4 - 57.5 
57.8 - 59.0 

73.1 - 73.2 
75.0 - 75.1 
75.4 - 75.5 

88.0 - 88.3 
92.2 - 92.4 

92.8 - 92.9 
93.4 - 93.5 
93.9 - 94.0 
95.3 - 95.5 
96.1 - 96.2 
96.5 - 96.6 
97.0 - 97.3 
97.5 - 97.6 
98.6 - 98.7 
99.3 - 99.4 

102.6 - 102.7 
103.2 - 103.4 
110.0 - 110.1 
111.2 - 111.7 
112.5 - 113.1 
113.6 - 113.7 
114.0 - 114.2 
114.3 - 114.7 
115.2 - 115.4 
115.7 - 115.8 

Slate Creek 

Approach to Polecat Bench 

Miscellaneous 

Sheep Mountain/Red Butte area 

Miscellaneous 

Cedar Mountain area 

Drainages in Zimmerman Butte 
area 

Kirby Creek area 
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Table 3-11. Continued, 

Project Milepost Description 

116.0 - 116.5 
116.8 - 117.0 
117.3 - 117.8 
118.1 - 118.2 
118.5 - 118.7 

Kirby Creek and Lysite 
Mountain area 

119.2 - 119.6 
120.1 - 120.9 
121.2 - 121.3 
123.1 - 123.2 

Bridger Creek Vicinity and 
Lysite Mountain area 

128.9 - 129.2 
132.9 - 133.2 

Miscellaneous 

168.6 - 168.7 
169.4 - 169.5 

Hells Half Acre 

Beaver Creek Project 
11.8 - 13.3 Beaver Divide 

13.8 - 13.9 
14.3 - 14.5 
15.8 - 15.9 
22.1 - 22.3 
26.8 - 26.9 
34.7 - 34.8 
36.9 - 37.0 
42.8 - 43.2 

Miscellaneous 

Little Buffalo Basin 
Project 

2.9 - 3.0 Miscellaneous 

• 
3.5 - 3.7 
4.1 - 4.3 
4.6 - 4.7 

East rim of Little Buffalo 
Basin 

5.0 - 5.1 
6.3 - 6.4 
7.7 - 7.8 
8.1 - 8.3 

Miscellaneous 

8.7 - 8.9 Bluff above Buffalo Creek 

9.5 - 9.6 
9.8 - 10.1 
11.9 - 12.0 
12.2 - 12.3 
27.7 - 28.3 
34.3 - 34.4 

Miscellaneous 
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Table 3-11. Continued. 

Project Milepost Description 

Salt Creek Project 
0.5 - 1.2 
3.3 - 3.4 

Miscellaneous 

Beaver Creek Alternative 
0.7 - 0.8 
7.0 - 7.4 

Miscellaneous 

33.4 - 33.6 Bluff above Highway 20-26 
41.0 - 42.0 Bluff above Badwater Creek 

53.4a - 53.6a Bluff above Bridger and 
54.5a - 55.0a Cottonwood Creek 

Frontier/Casper 
Alternative 
Frontier Section 

5.3 - 5.7 Ridge above South Fork Creek 
6.3 - 6.4 Ephemeral drainage 
8.8 - 8.9 Ephemeral drainage 
9.3 9.8 Dissected bench 
10.0 - 10.8 Descending from bluff; 

already a pipeline; narrow 
12.9 - 13.1 Gravel pit 
13.8 - 14.0 Close to steep slope; 

pipeline may cut slope 
14.1 - 14.2 Ephemeral drainage to Green 

River 
14.8 - 14.9 West Otterson Wash 

Casper Section 
3.7 - 3.8 
5.6 - 5.9 
6.5 - 6.7 

Ephemeral drainages 

7.6 - 7.9 
8.1 - 8.4 
9.9 - 10.4 
10.7 - 10.8 

Slopes above Teapot Creek 

13.3 - 13.4 Bluff above Benton Reservoir 
14.5 - 14.6 Ephemeral drainages 
18.6 - 18.7 Tributary to East Fork Creek 
20.0 - 20.1 
21.0 - 21.2 

Twentymile and Teapot Hills 

a « Slopes greater than 15%; determined from 1:24,000 topographic maps. 
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waters of Fontenelle Reservoir or has 
slopes greater than 15 percent. 

Vegetation. Vegetation is fairly uni¬ 
form within the project area but 
varies with soils and topography. The 
project area lies within the Green 
River and Great Divide Basin 7-to 
9-inch precipitation zone (Soil Con¬ 
servation Service, 1970). The gas 
gathering system will affect three 
vegetation types: sagebrush/grass¬ 
land, desert shrub and riparian. 
Sagebrush/grassland is the dominant 
type in the area. The plant site is 
a mosaic of grassland and the grease- 
wood sub-type of the riparian vegeta¬ 
tion type. The wellfield is primari¬ 
ly sagebrush/grassland. 

One plant of special interest, the 
starvling milkvetch {Astragalus jejunus ssp. 
nov.), a Category 2 plant thought to be 
a new subspecies, is known from the 
general vicinity of the Fontenelle 
Project. It is unclear from area 
taxonomists (Thorne, 1987; Shultz, 
1987; Marriott, 1987) where the new 
subspecies of milkvetch might be 
located, although the species itself 
is scattered over four states with the 
closest known population on red clay 
hills about 15 miles west of the plant 
site. 

3.3.3 Elk Basin Project 

Soils. Soils along the proposed Elk 
Basin Trunk Pipeline are formed in 
alluvium, aeolian sand deposits and 
residuum. Bedrock in most of the area 
is shale, sandstone or limestone. 
Soils formed from these materials 
range in texture from clay to sandy 
skeletal. Topographically they vary 
from nearly level valley bottoms to 
fans and steep terraces. Slopes which 
would be traversed by the pipeline are 
generally less than 15 percent al¬ 
though a few sections are steeper and 
are listed in Table 3-11. 

Of the approximately 178 miles of 
pipeline, only 30 miles have no soils- 
based limitations. About 25 miles 
have minor textural limitations, i.e. , 

soils with one or more loamy sand 
horizon. About 11 additional miles 
are limited by more coarse soils, 
i.e., sandy or coarser soil and/or 
more than 35 percent fragments. The 
remaining soils have depth and/or 
permeability problems. About 24 miles 
have only low permeability and 26 
miles are shallow. About 56 miles are 
both shallow and have low permeability 
and 5 miles have salinity problems. 
Soils in any of these categories may 
have an additional limitation of a 
high water table. Most riparian areas 
and many croplands, including prime 
farmland soils, are included in the 
latter category. 

The Proposed Elk Basin Trunk Pipeline 
traverses nine faults and parallels 
(within one mile) several other 
faults. One fault crossed by the 
pipeline is considered active (Love 
and Christiansen, 1985; Case, 1986b). 
One section of the pipeline is within 
one mile of an earthquake epicenter 
which was active in June of 1978 
(Case, 1984). Other sections traverse 
windblown sand deposits and a land¬ 
slide area (Case and Boyd, 1987; Case, 
1986a). See Table 3-8 for milepost 
locations. 

The plant site is generally level and 
has been mapped as two soils units 
ranging in texture from very fine 
sandy loam to sandy loam. Permeabili¬ 
ty can be a limiting factor in this 
area. Soils of the wellfield are 
highly variable in all soil factors. 
Slopes range from nearly level to very 
steep. 

Vegetation. The pipeline is in the 
Big Horn Basin 5- to 9-, Foothills and 
Mountains East 15- to 19-, Foothills 
and Basins East 10- to 14-, Wind River 
Basin 5- to 9- and High Plains South¬ 
east 10- to 14-inch precipitation 
zones (Soil Conservation Service, 
1970) and would affect all nine vege¬ 
tation or land cover types previously 
described. Sagebrush/grassland and 
desert shrub are the dominant types 
in the area. Major riparian areas are 
in the Shoshone, Greybull and Big Horn 
River valleys, where the pipeline 
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would be located adjacent to existing 
pipeline corridors. 

Two plants of special interest are 
known from the vicinity of the trunk 
pipeline route. Porter’s sagebrush 
(Artemisia porteri) is a federal Category 
3C plant and the Owl Creek miner’s 
candle (Cryptantha subcapitata) is a Cate¬ 
gory 2. The population of Porter’s 
sagebrush closest to the project is 
one mile south of milepost 139. The 
closest population of the Owl Creek 
miner’s candle is about 8.5 miles 
southwest of milepost 124. In addi¬ 
tion, the project area includes habi¬ 
tat that may support the many-stemmed 
spiderflower {Cleome multicaulis). While 
the only known Wyoming population of 
this federal Category 2 plant is 35 
miles south of the pipeline route, 
there have been no systematic surveys 
for the species. It could occur in 
moist alkali soils traversed by the 
pipeline. 

The proposed plant site and wellfield 
are in the Big Horn Basin 5- to 9-inch 
precipitation zone. The plant site 
is in sagebrush/grassland vegetation. 
The wellfield is dominated by sage¬ 
brush/grassland but includes mixed 
shrub and coniferous woodland on hills 
and ridges, riparian vegetation on 
Silver Tip Creek and disturbed sites. 

Associated Projects. There are three 
major soil groups that would be af¬ 
fected by the Bairoil/Dakota Pipeline 
from mileposts 112 to 187. The Crooks 
Gap-Green Mountain area (mileposts 112 
- 120) and the Rattlesnake Hills 
(mileposts 155 - 165) are dark colored 
soils of mountains and mountain val¬ 
leys. The area between Green Mountain 
and the Rattlesnake Hills has primari¬ 
ly light colored soils of basins, 
terraces and fans. North of the 
Rattlesnake Hills are primarily shal¬ 
low soils of steep upland plains (Soil 
Conservation Service, 1975). This 
area includes almost eight miles of 
sensitive and steep soils (BLM, 
1985a). About five miles of sensi¬ 
tive, steep terrain could be avoided 
on Green Mountain (mileposts 112 - 
118.2) by using the Bairoil/Dakota 

Crooks Gap Option (see Appendix 4, Map 
10 and 10a). It should be noted that 
there is an earthquake epicenter, last 
active August 12, 1916, near milepost 
115 of the Crooks Gap Option (Case, 
1984). Although the Crooks Gap Option 
was not the preferred alternative 
identified in the Bairoil/Dakota EIS, 
it should be reconsidered as an option 
since it is coincident with the Beaver 
Creek Project alignment for at least 
five miles and would avoid the Green 
Mountain area. 

With the exception of Green Mountain 
and the Rattlesnake Hills, this pipe¬ 
line alignment is in the High Plains 
Southeast 10- to 14-inch precipitation 
zone. The higher elevation areas are 
in the Foothills and Mountains South¬ 
east 15- to 19-inch zone (Soil Conser¬ 
vation Service, 1970). Vegetation of 
this pipeline section is primarily 
sagebrush/grassland. Significant 
riparian vegetation would be crossed 
at the seven perennial stream crossings 
(see Section 3.5). 

3.3.4 Beaver Creek Project 

Soils. The Beaver Creek Trunk Pipe¬ 
line would affect a variety of soils 
of mountain valleys , basins, terraces, 
fans and mountains primarily formed 
in residual material. Soils range in 
texture from fine clays to loamy 
skeletal. Slopes traversed by the 
proposed pipeline are generally less 
than 15 percent, although significant 
sections of steeper terrain would be 
crossed at the Beaver Divide and other 
mileposts listed in Table 3-11. The 
Beaver Divide area (about milepost 
12) is also identified by Case et al. 
(1984) as a landslide area. Several 
sections of the pipeline traverse 
faults. A fault, at about milepost 
39 was active in 1916. Two sections 
of the pipeline are within one mile 
of earthquake epicenters active in 
1975 (milepost 17-18) and 1916 (mile¬ 
post 39-40) (Case, 1984). 

Of almost 44 miles of pipeline, only 
2.4 miles have no limitations. About 
14.5 miles have minor textural limi- 
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tations, i.e., soils with one or more 
loamy sand horizon. An additional 
six miles are limited by more coarse 
soils, i.e., sandy or coarser soil 
and/or more than 35 percent coarse 
fragments. The remaining soils have 
depth and/or permeability problems. 
About 2 miles have only low permeabil¬ 
ity, 8.5 miles are shallow and almost 
11 miles are both shallow and have low 
permeability. Several inactive faults 
are traversed and/or paralleled at 
mileposts 4 to 6 (Love and 
Christiansen, 1985). 

The plant site would be located on a 
complex of sandy loams and fine sandy 
loams of less than three percent 
slope. The soils are very deep and 
well drained soils of floodplains (Sand 
Draw) and toe slopes. Soils of the 
wellfield are limited primarily by 
depth and permeability. Depending on 
the location of wells, construction 
in the wellfield could be limited by 
steep slopes. 

Vegetation. The trunk pipeline lies 
within the High Plains Southeast 10-to 
14-inch and Foothills and Mountains 
Southeast 15- to 19-inch precipitation 
zones (Soil Conservation Service, 
1970) and would affect all nine vege¬ 
tation or land cover types previously 
described. Sagebrush/grassland domi¬ 
nates the area although grassland is 
also well represented south of the 
Sweetwater River. Riparian communi¬ 
ties are well developed along the 
perennial streams of the area, the 
Sweetwater River, Crooks Creek and 
Beaver Creek. Other riparian com¬ 
munities include Ice Slough and sever¬ 
al small unnamed playas in the vicini¬ 
ty of milepost 30. 

Three plants of special interest are 
known from the vicinity of the trunk 
pipeline route. They are: Porter’s 
sagebrush (Artemisia ported) a federal 
Category 3C species, meadow pussytoes 
(Antennaria arcuata) a Category 2 species, 
and Rocky Mountain twinpod (Physaria 
saximontana var. saximontana) which is not 
federally reviewed but is considered 
rare by the Wyoming Natural Heritage 
Task Force (Marriott, 1987). Several 

populations of the Porter sagebrush 
are known to occur near the Beaver 
Creek Trunk Pipeline with one believed 
to be located on the right-of-way. 
The meadow pussytoes is currently 
known from a tributary of the East 
Fork of Long Creek about ten miles 
from milepost 15. The Rocky Mountain 
twinpod is known from about seven 
miles from milepost 15. 

The plant site and wellfield are 
within the High Plains Southeast 10-to 
14-inch precipitation zone (Soil 
Conservation Service, 1970). Vegeta¬ 
tion of the proposed plant site is 
sagebrush/grassland. The wellfield 
is primarily sagebrush/grassland with 
mixed shrub common on small hills and 
ridges. Coniferous woodland and 
barren/badlands is also found in the 
field. Riparian vegetation is mapped 
along ephemeral drainages, Beaver 
Creek and Sand Draw. 

3.3.5 Little Buffalo Basin 
Project 

Soils. Soils of the Little Buffalo 
Basin Spur Pipeline are formed in 
alluvium and materials weathered from 
sandstone and shales. Soils formed 
from these materials range in texture 
from clayey to loamy skeletal. Topo¬ 
graphically they vary from nearly 
level valley bottoms to fans and steep 
ridges and escarpments. Slopes tra¬ 
versed by the pipeline are generally 
less than 15 percent although short 
sections on the east rim of Little 
Buffalo Basin and other locations 
listed in Table 3-11 are steeper. 

Of the almost 36 miles of pipeline, 
13.4 miles have no limitations. About 
two miles have only textural limita¬ 
tions, including soils with one or 
more loamy sand horizon and very 
coarse soils. The remaining soils 
have depth and/or permeability prob¬ 
lems. About 7 miles have only low 
permeability, 3.5 miles are shallow 
and 6 miles are both shallow and have 
low permeability. The latter includes 
about 0.5 miles with an additional 
salinity problem. The remaining three 
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miles have low permeability and high 
salinity, but are not rated as shal¬ 
low. 

The proposed plant site is on gently 
sloping soils of a fan near the west 
side of the basin. Both soils of the 
association are well drained loams 
with moderate permeability formed in 
alluvial and loess material. The well- 
field soils range from loamy soils 
with no limiting characteristics to 
shallow, clay and saline soils with 
low permeability. The interior of the 
basin, which supports most of the 
wellfield activity, is primarily 
gently sloping, except for steeper 
slopes near ephemeral drainages. 

Vegetation. The Little Buffalo Basin 
Project area lies within the Big Horn 
Basin 5- to 9-inch and Foothills and 
Basins East 10- to 14-inch precipita¬ 
tion zones (Soil Conservation Service, 
1970). Construction of the pipeline 
would affect seven vegetation or land 
cover types mapped for the area. They 
are: sagebrush/grassland, desert 
shrub, coniferous woodland, riparian, 
cropland, barren/badlands and dis¬ 
turbed areas. Sagebrush/grassland and 
desert shrub are the dominant types 
accounting for 56 and 24 percent of 
the proposed right-of-way vegetation, 
respectively. About 1.3 miles of 
coniferous woodland, mostly occupying 
steep slopes or ridges, would be 
traversed. 

The spur pipeline route parallels the 
riparian zone of Gooseberry Creek for 
several miles. While most of the 
riparian vegetation crossed in this 
drainage is the greasewood sub-type, 
the pipeline route does intersect 
tree/shrub and shrub/herb mosaics. 
At about milepost 19 the Proposed 
Action route was modified to avoid a 
livestock reservoir which has devel¬ 
oped into a cattail marsh. At mile¬ 
post 21 the pipeline would pass 
through the Killifish Riparian 
Exclosure, a riparian area that is 
fenced from livestock for demonstra¬ 
tion purposes. Although it would 
traverse the exclosure, the pipeline 
would be located adjacent to the 

highway right-of-way on a terrace 
above the riparian zone. 

Populations of Evert’s water parsnip, 
Cymopterus evertii, a federal Category 2 
plant, are found less than 1.5 miles 
from milepost 5 of the Little Buffalo 
Basin Spur Pipeline. The rocky area 
near milepost 8 of the pipeline route 
appears to be suitable habitat for the 
species. 

The plant site and wellfield are in 
the Foothills and Basins East 10- to 
14-inch precipitation zone (Soil 
Conservation Service, 1970). Vegeta¬ 
tion of the proposed plant site is 
sagebrush/grassland. The wellfield 
is predominately sagebrush/grassland 
with desert shrub in saline upland 
sites, coniferous woodland on some 
of the ridges surrounding the basin, 
and riparian vegetation on Little 
Buffalo Creek and its tributaries. 

3.3.6 Salt Creek Project 

Soils. The Salt Creek Spur Pipeline, 
plant and wellfield would affect two 
general types of soils. These soils 
are formed in residuum, alluvium and 
slopewash alluvium from shale which 
may be salt or alkali affected. Salt 
precipitated at the surface in drain¬ 
ages is common throughout the area. 
Host of the soils formed from these 
materials are fine, although small 
areas are moderately coarse textured. 
Topographically they vary from gently 
sloping to steep slopes of ridges, 
hillslopes and fans. Most slopes 
traversed by the pipeline would be 
generally less than 15 percent al¬ 
though a few sections are steeper. 
In addition to small hills or minor 
incised ephemeral drainages , two areas 
of steep slopes were identified on the 
spur pipeline route. One is at mile¬ 
posts 0.5 - 1.2 where a rock outcrop 
soil complex occurs with 10 to 40 
percent slopes. The other is at 
milepost 3.3. 

Of the approximately nine miles of 
proposed pipeline, less than a mile 
has no limitations. The remaining 
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soils have depth and/or permeability 
limitations. About 1 mile has only 
low permeability, 0.8 miles are shal¬ 
low and 6.5 miles are shallow with 
low permeability. Several inactive 
faults are traversed and/or paralleled 
at mileposts 4 to 6 (Love and 
Christiansen, 1985). 

The plant site would occupy a clay 
loam soil complex which ranges in 
slope from 3 to 30 percent and in¬ 
cludes gullied land. The soils of 
the complex are well drained but some 
areas are shallow with low permeabil¬ 
ity and low water holding capacity. 
While the proposed plant site is 
currently gently sloping, the poten¬ 
tial for runoff is rapid and water 
erosion high. Wellfield soils range 
from nearly level, fine soils with 
poor permeability to rock outcrops of 
40 percent slope. The major limiting 
features are depth and permeability. 
The project area is located within 
the Salt Creek and Castle Creek sen¬ 
sitive drainages (BLM, 1984a). 

Vegetation. The Salt Creek Project 
would be within the High Plains South¬ 
east 10- to 14-inch precipitation zone 
(Soil Conservation Service, 1970). 
The project would affect five vegeta¬ 
tion types: desert shrub, grassland, 
sagebrush/grassland, riparian and 
disturbed areas. Desert shrub is the 
dominant type accounting for over 60 
percent of the proposed right-of-way. 
A short grass grassland is well repre¬ 
sented in the area. 

Vegetation of the proposed plant site 
is desert shrub. The wellfield is 
desert shrub, grassland, sagebrush/ 
grassland and riparian along Salt 
Creek, Castle Creek and their ephem¬ 
eral tributaries. 

There are no plants of special inter¬ 
est known from the Salt Creek Project 
area. 

Associated Projects. There are two 
major soil groups that would be af¬ 
fected by the Bairoil/Dakota Pipeline 
from mileposts 187 to 221. The soils 
are both dark and light colored soils 
of upland plains, terraces and fans 

formed in residual material on steep 
uplands (Soil Conservation Service, 
1975). In this area there are almost 
seven miles of sensitive and steep 
soils (BLM, 1985a). Windblown sand 
deposits are traversed by the pipeline 
route at mileposts 186 to 194 (Case 
and Boyd, 1987). 

This pipeline alignment is in the High 
Plains Southeast 10- to 14-inch preci¬ 
pitation zone. Vegetation of this 
pipeline section is primarily sage¬ 
brush/grassland in the south and 
desert shrub, sagebrush/grassland and 
grassland in the north. Riparian 
vegetation at numerous ephemeral 
drainages and one perennial stream, 
Middle Fork of Casper Creek, would be 
affected. 

3.3.7 Beaver Creek Alternative 

Soils. The Beaver Creek Alternative 
alignment would include soils describ¬ 
ed above for the Beaver Creek Trunk 
Pipeline and the Elk Basin Trunk 
Pipeline. The alignment section that 
connects the Beaver Creek Field to the 
Elk Basin Trunk Pipeline would affect 
three major soil types: soils of 
mountain valleys, basins and foot¬ 
hills. These soils are primarily 
formed in residual material and range 
in texture from clayey to loamy skel¬ 
etal. Slopes crossed by the proposed 
route between the Beaver Creek Field 
and the Elk Basin Trunk Pipeline are 
generally less than 15 percent slope 
although significant sections of 
steeper terrain would be traversed 
crossing bluffs above Highway 20/26, 
Badwater, Bridger and Cottonwood 
creeks (see Table 3-11). 

Order 3 survey data are available for 
about half of this alternative pipe¬ 
line route. The remainder of the area 
(i.e., most of the Wind River Indian 
Reservation) has either preliminary 
survey data or only reconnaissance 
survey data (Dillahunty, 1988). Most 
of the soils which would be disturbed 
during pipeline construction have at 
least some limiting feature. About 
ten miles have minor textural limita- 
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tions, i.e., soils with one or more 
loamy sand horizon. An additional 3.5 
miles are limited by more coarse 
soils, i.e., sandy or coarser soil 
and/or more than 35 percent coarse 
fragments. The remaining soils have 
depth and/or permeability problems. 
About 3.2 miles have only low per¬ 
meability, about 11 miles are shallow 
and 7. A miles are shallow with low 
permeability. Because the southern 
option (connecting the Elk Basin Trunk 
Pipeline at milepost 133, Map 9 
Appendix A) would traverse more steep, 
rockier terrain and less creek bottom 
terrain than the northern option 
(connecting the Elk Basin Trunk 
Pipeline at milepost 132), it has 
about one mile less coarse soils and 
about a mile more shallow soils with 
low permeability. 

Vegetation. The Beaver Creek Alter¬ 
native leaves the Beaver Creek Field 
and joins the Elk Basin Trunk Pipeline 
in the High Plains Southeast 10- to 
lA-inch precipitation zone. The 
central part of the alternative 
alignment is in the Wind River Basin 
5- to 9-inch precipitation zone (Soil 
Conservation Service, 1970). 

The alternative would affect four 
vegetation types: sagebrush/grass¬ 
land, desert shrub, grassland and 
riparian. Sagebrush/grassland domi¬ 
nates the area. Riparian communities 
are well developed along the perennial 
streams of the area including Bridger, 
Badwater and Poison creeks. 

Two plants of special interest. Por¬ 
ter’s sagebrush (Artemisia porteri) and 
the Owl Creek miner’s candle (Cryptantha 
subcapitata), are known from the vicini¬ 
ty of the alternative pipeline route. 
The population of Porter’s sagebrush 
closest to the project is about one 
mile south of the route near mileposts 
38 to AO. The closest population of 
the Owl Creek miner’s candle is about 
seven miles north of milepost 28. 

3.3.8 Frontier/Caeper 
Alternative 

Soils. The Frontier Access Section 
of this alternative would affect two 
general types of soils. These soils 
are very deep, well-drained, nearly 
level to gently sloping soils of 
stream terraces and alluvial fans, 
very deep, excessively-drained soils 
in sand hills and moderately deep and 
very shallow well-drained soils of 
undulating or rolling plains. Soils 
can also be strongly alkaline (Soil 
Conservation Service, 1982). In 
addition to small hills or minor 
incised ephemeral drainages, two areas 
of steep slopes were identified on the 
Frontier Access Section. One is the 
ridge above South Fork Creek (milepost 
5.3) and the other is a dissected 
bench at mileposts 9.3 to 9.8. There 
are about 2.5 miles of soils with 
limiting conditions (BLM, 198Ab). 

In the Casper Section of this alter¬ 
native, the soils are deep and well- 
drained soils of floodplains and 
terraces and upland soils formed in 
interbedded, mixed or uniform parent 
material. The upland soils can be 
shallow to deep and well drained to 
excessively drained (Soil Conservation 
Service, 1985). Steep slopes are 
crossed at several ephemeral drain¬ 
ages. One steep area to be traversed 
would be on the slopes above Teapot 
Creek (mileposts 6.5 - 10.8) (see 
Table 3-11). 

Of the almost AO miles of Casper 
Section alternative alignment, 8.6 
miles have no limitations. The re¬ 
maining soils have depth and/or per¬ 
meability limitations. About 0.2 
miles have only low permeability, 8.2 
miles are shallow and 9.6 miles are 
shallow with low permeability. About 
13.A miles have minor textural limi¬ 
tations, i.e., soils with one or more 
loamy sand horizon. The Casper Sec¬ 
tion alignment crosses windblown sand 
deposits in two locations (see Table 
3-8). The project area is located 
within the Teapot Creek, Salt Creek 
and Castle Creek sensitive drainages 
(BLM, 198Aa). 

3-38 



Vegetation. The Frontier Access 
Section is within the Green River and 
Great Divide Basin 7- to 9-inch pre¬ 
cipitation zone. The vegetation is 
primarily sagebrush/grassland vegeta¬ 
tion with some desert shrub and ripar¬ 
ian vegetation (mostly greasewood 
subtype) in the western part of the 
section. 

The Casper Section lies within the 
High Plains Southeast 10- to 14-inch 
and Northern Plains 10- to 14-inch 
precipitation zones (Soil Conservation 
Service, 1970). The Casper Section 
would affect six vegetation types: 
desert shrub, grassland, sagebrush/ 
grassland, riparian, cropland and 
disturbed areas. Desert shrub is the 
dominant type near the Salt Creek 
Field, with sagebrush/grassland and 
grassland dominating the route in its 
central and southern portions , respec¬ 
tively. The principal riparian areas 
which would be disturbed are Teapot 
Creek and Casper Creek. 

There are no plants of special inter¬ 
est in either section of this alter¬ 
native . 

3.3.9 Exxon Alternative C02 
Supply 

Soils. Soils of the Shute Creek Plant 
site are formed by aeolian deposition, 
alluvial erosion and alluvial deposi¬ 
tion on shale, siltstone and sandstone 
parent material. These processes have 
produced soils ranging from calcareous 
sands and loamy sands on partially 
stabilized, hummocky dunes (see Table 
3-8); saline-alkaline soils with 
gravelly surfaces, and deep, silty, 
strongly saline-alkaline soils. 
Clayey, salt-affected alluvial soils 
are also found on terraces of Shute 
Creek. The soils of the plant site 
are all nearly level to gently 
sloping. Sandy textures and saline- 
alkaline conditions along with limited 
precipitation would be the major 
limiting factors for reclamation. 

Soils of the feed gas pipeline are 
similar to plant site soils along the 
southern portion of the line. Nearer 
to the wellfield, side ridges are 
comprised of undulating to steep 
convex slopes and crests. Soils are 
moderately deep and well drained and 
reflect the loamy or clayed textural 
characteristics of the interbedded 
sandstones, siltstones and shales that 
form them. Although these soils may 
have poor site rehabilitation poten¬ 
tial because of slope, depth to bed¬ 
rock and clayey textures, their poten¬ 
tial improves somewhat on the flatter 
slope areas. 

The wellfield contains two earthquake 
epicenters (Case and Boyd, 1984), a 
landslide area (Case, 1986a) and 
windblown sand deposits (Case and 
Boyd, 1987) (see Table 3-8). 

Vegetation. Modifications to the 
Shute Creek Plant site and most of 
the feed gas pipeline would be con¬ 
structed within the Green River and 
Great Divide Basin 7- to 9-inch preci¬ 
pitation zone. The northern part of 
the pipeline and the wellfield are in 
the Foothills and Basins West 10- to 
14-inch zone (Soil Conservation Ser¬ 
vice, 1975). Vegetation types of the 
plant site vicinity are sagebrush/ 
grassland, the greasewood sub-type of 
riparian, grassland and desert shrub. 
Vegetation types of the feed gas 
pipeline are the same as the plant 
site types with additional riparian 
vegetation including meadow and wil¬ 
low communities and floodplains and 
subirrigated areas that have been 
developed as pasture or hayland (crop¬ 
land ). 

3.3.10 No Action Alternative 

The affected environments for soils 
and vegetation for the No Action 
Alternative are the same as those 
described for the Proposed Actions in 
Section 3.3.2 through 3.3.6. 
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3.4 AGRICULTURE 

3.4.1 Introduction 

Agriculture in the project areas is 
primarily livestock grazing with some 
crop production. Federal and most 
state grazing land is divided into 
allotments which may or may not con¬ 
tain private lands. Table 3-12 lists 
grazing allotments that would be 
crossed by the pipelines or are within 
existing oil field boundaries, the 
category of allotment, animal unit 
months (AUMs) licensed and their 
season of use. 

Cropland includes both irrigated and 
non-irrigated production of row and 
forage crops. Table 3-13 is a summary 
of planted cropland acreage for the 
Proposed Action project counties. 
Almost all of the cropland in the 
study area is on private land. There 
is currently no cropland within any 
of the wellfield boundaries that could 
be directly affected by construction 
activities. 

The Soil Conservation Service clas¬ 
sifies several soil units in the 
project areas as prime farmland if the 
required agricultural practices are 
employed (Soil Conservation Service, 
1983a). 

3.4.2 Fontenelle Project 

Agriculture in the Fontenelle Project 
area is primarily livestock grazing 
divided among four -large grazing 
allotments. East of the Green River, 
AUMs are primarily allocated to sheep. 
West of the river, use has been about 
equally distributed between sheep and 
cattle (BLM, 1982d;, BLM, 1983a; BLM, 
1985b). Crop cultivation is limited 
to land which is usually flooded by 
Fontenelle Reservoir. The area has 
been farmed since the reservoir water 
level was lowered for dam repair. 

3.4.3 Elk Basin Project 

Livestock grazing is the principal 
agricultural activity along most of 
the Elk Basin Trunk Pipeline route. 
The pipeline would traverse 38 grazing 
allotments in five BLM resource areas. 
Cattle ranching dominates in most of 
the resource areas although sheep are 
found throughout the pipeline route. 
Produced water presently discharged 
from the existing Elk Basin Field to 
Silver Tip Creek is currently used to 
water livestock in the area. 

The majority of cropland along the 
proposed Elk Basin Pipeline is in the 
Shoshone River drainage, the Greybull 
River valley and the Bighorn River 
valley. Sugar beets, malt barley, 
alfalfa, beans, oats, wheat, corn for 
silage, and other forage and seed 
crops are the principal irrigated 
crops. All area cropland is irri¬ 
gated. Water is in the main canals 
continuously from mid-April to mid- 
October . 

Cropland traversed in the Shoshone 
drainage is irrigated as part of three 
irrigation units: the Garland and 
Willwood divisions of the Bureau of 
Reclamation Shoshone Project and the 
Elk Water Users Association area. 
Main diversions that would be crossed 
by the pipeline are the Frannie Canal, 
Lateral D, the Sidon Canal, the Elk 
Canal (a.k.a. Elk-Lovell), the Penrose 
Drainage Ditch and the Willwood Canal 
Lateral (Bureau of Reclamation, 1972; 
Shoshone - Heart Mountain Irrigation 
District, 1988; Willwood Irrigation 
District, 1988; Hopkins, 1988). 
Several small ditches would also be 
traversed in each of these areas. 

The Greybull Valley Irrigation Dis¬ 
trict controls irrigation on the 
Greybull River in the vicinity of the 
town of Burlington. The major diver¬ 
sions which would be crossed by the 
Elk Basin Pipeline are the Bench 
Canal, Farmer’s Canal and the Bank 
Lateral. The Mailer Ditch, Tatman 
Canal, St. Joe Canal and many smaller 
ditches would also be crossed one or 
more times (Hoyt, 1988). 
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Table 3-12. Forage Statistics for Grazing Allotments by Project and BLM Resource Area, 

► 

Licensed Average Kind of 
Project Resource Area Allotment Category Acres AUMs AUMs Livestock Season of Use 

Number (a) (b) (c) Per Acre (d) 

Fontenelle Kemmerer (e) 1112 12,555 1,272 0.10 C 7/1-9/20 
s 5/15-12/31 

1113 271,170 11,493 0.04 c 5/8-10/31; 5/16-9/30; 
6/1-9/30 

s 4/26-11/30; 5/1-5/31 
6/1-7/15; 5/20-7/15 
9/29-10/9; 6/26-6/28 

1306 257,313 30,924 0.12 s 12/1-11/30 
c 5/1-10/31 

Green River (f) 18 Mile 247,314 3,564 0.08 c 5/16-9/30; 10/1-12/15 
15,430 s 5/1-5/5; 10/1-12/14 

Lombard 94,802 1,501 0.07 C,H 5/1-1/31 
5,143 S 5/1-1/31 + trailing 

Pinedale, South 
LaBarge Common 2005 100,309 10,076 0.10 C 5/1-10/15 

Elk Basin Cody (g.h) 0666 M 6,640 755 0.11 c.s 4/15-5/30 
1003 M 19,397 1,143 0.10 c 5/1-12/30 
1060 I 56,849 3,885 0.07 s 4/10-6/14;6/l-6/30 

10/1-12/18 
c 4/10-5/31 

1061 C 5,842 200 0.03 c 5/15-9/30 
1080 I 54,600 4,463 0.08 c 4/30-6/30; 11/1-2/6 
1086 M 4,775 309 0.06 s 3/5-5/15; 9/1-11/1 

Grass Creek (i) 0508 I 124,727 7,271 0.06 c 4/16-1/21 
s 11/1-9/15 

0509 I 96,203 7,663 0.08 c 5/1-10/31 
s 5/5-6/20; 10/10-2/19 

0512 C 11,793 726 0.06 c 5/1-9/30 
0549 C 327 27 0.08 s 6/1-6/10 
0674 c 11,270 1,092 0.10 s 5/10-7/9; 11/1-2/2 

Washakie (h,j) 0048 I 24,460 2,075 0.08 c 11/22-4/15 
s 11/15-3/14 

0501 I 15,084 2,957 0.20 s 1/1-6/10 
c 3/1-10/15 

0562 I 11,641 1,934 0.17 c 4/1-5/31; 11/5-12/13 
0571 I 4,071 503 0.12 c 10/20-12/31 
0591 I 5,027 476 0.09 s 10/21-1/22 
0603 c 2,280 431 0.19 c 11/1-12/30 
2513 I 242 30 0.12 N.D. N.D. (1) 
2514 I 8,756 473 0.05 N.D. N.D. 
2542 I 440 96 0.22 N.D. N.D. 
2543 I 698 156 0.22 N.D. N.D. 
2547 I 2,213 396 0.18 H 3/1-10/31 

S 6/1-11/30 
C 8/1-2/28 

Lander (k) 1312 I 26,372 2,820 0.11 C 2/15-6/15; 9/1-12/15 
H 3/1-2/28 

1315 c 1,335 108 0.08 C 5/1-5/15 
1316 c 2,873 170 0.06 C 1/1-2/28 
1322 I 4,664 726 0.16 H 5/1-2/28 

C 10/15-12/31 
1325 I 7,240 272 0.04 S 3/1-5/10 
1332 M 3,247 159 0.05 C.H 6/1-9/30 
1337 C 6,599 125 0.02 C 3/1-2/28 
1353 M 8,694 416 0.05 C,S,H 3/1-2/28 
1355 M 8,941 673 0.08 C.S 4/1-6/5 
1357 M 536 32 0.06 C 6/15-7/14 
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Table 3-12. Continued. 

Project Resource Area 

Platte River (h,m) 

Allotment Category 
Number (a) 

Beaver 
Creek 

Lander (n) 

Little 
Buffalo 
Basin 

Grass Creek (i) 

Salt Creek Platte River (h.m) 

0006 
0007 
0008 
0013 
0018 
0037 
0066 

0130 
0134 
0148 
0523 

1703 

1704 

1707 

1715 

1801 

1802 
1805 
1812 
2001 

2004 
2011 
2012 
2013 
2023 

0508 

0545 
0564 
0579 
0594 
0604 

0605 

0623 
2510 (h) 

SDW (0) 
0039 
0115 

0118 
0153 
0154 

I 
I 
M 
I 
I 
I 
I 

M 
M 
M 

M 

I 
I 
I 
I 

I 
I 
M 
I 
M 

I 
M 
I 
H 
M 

C 
I 

I 
H 

M 

M 

Acres 
(b) 

1,638 
2,176 
1,200 
9,513 

17,955 
36,855 

Licensed 
AUMs 

(c) 

125 
229 

16 
1,478 
2,597 
3,734 
1,232 

Average 
AUMs 

Per Acre 

0.08 
0.11 
0.01 
0.16 
0.14 
0.10 
0.11 

308 
2.246 1,038 0.46 
4,675 641 0.14 

24.608 3,193 0.13 
9,362 1,270 0.14 

98,103 13,238 0.14 
884 

17.264 1,956 0.11 

2.300 183 0.08 

549 14 0.03 

78,402 8,321 0.11 
503 

14,185 1,163 0.08 

6,701 734 0.11 
16,556 516 0.03 

308.087 35,992 0.15 
11,348 

6,664 651 0.10 
1,874 296 0.16 
5,028 377 0.07 

13,040 1,727 0.13 
654 67 0.10 

124,727 7,271 0.06 

6,570 982 0.15 
2.466 562 0.23 

15,538 2.316 0.15 
3,375 567 0.17 

56.192 6,600 0.12 

66,004 4,878 0.12 
2,900 

8,669 649 0.07 
2,175 347 0.16 

48,180 5.000 0.10 
20.998 3,044 0.14 

44,389 566 0.02 
282 

3,823 262 0.07 

5.691 999 0.18 

1.400 63 0.05 

Kind of 
Livestock 

(d) 

S 
S 
S 
s 
c 
s 
s 
c 
c 
c 
c 
s 

c 
s 
c 
H 
c 

H 
S 
S 
C 
C 
c 
c 
c 
s 
c 
c 
c 
c 
c 

c 
s 
c 
c 
c 
c 
c 
s 
c 
s 
H 
c 
c 

c.s 
s,c 

s 
c 
c 
s 
c 

Season of Use 

12/15-2/27 
12/15-2/27 
5/1-5/30 
5/16-10/15 
All year 
All year 
11/1-6/30 
11/1-6/30 
All year 
All year 
All year 
All year 

5/1-11/15 
6/14-10/31 
4/3-11/15 
4/1-12/15 
10/1-12/30 

12/16-4/30 
6/29-7/7 
11/25-4/10; 11/10-12/31 
5/1-11/30 
6/1-10/15 
5/1-10/15 
5/1-10/31 
5/1-12/31 
3/1-11/30 
5/15-4/30 
4/1-5/15 
4/1-4/30 
5/1-11/15 
10/1-10/31 

4/16-1/21 
11/1-9/15 
5/15-12/31 
Flexible 
4/15-6/20; 7/1-12/31 
5/8-8/6 
12/16-3/31 
11/14-4/30 
4/1-6/20; 10/16-2/25 
3/1-7/31; 9/3-11/3 
12/1-6/30 
4/1-4/30; 11/1-1/31 
N.D. 

30 Days 
All year 
All year 

9/15-11/14 
12/1-4/30 
5/1-6/30 
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Table 3-12. Continued. 

Project Resource Area Allotment 
Number 

Category 
(a) 

Acres 
(b) 

Licensed . 
AUMs 

(c) 

Average 
AUMs 

Per Acre 

Kind of 
Livestock 

(d) 
Season of Use 

Beaver Creek Lander (k) 1324 I 29,697 2,775 0.09 C,S,H 3/1-2/28 
Alternative 1325 I 7,240 272 0.04 S 3/1-5/10 

1330 M 6,321 420 0.07 S 3/19-4/20 
C 8/1-12/31 

1333 I 16,393 1487 0.09 C,S 11/1-5/10 
1335 I 8,598 912 0.11 c 12/1-3/31 
1339 I 4,856 490 0.10 c 12/1-2/28 
1351 I 3,405 303 0.09 c 4/7-6/6 
1404 I 3,686 397 0.11 C,H 11/1-6/20 
1406 M 20,026 817 0.04 C 11/1-4/30 
1407 i 47,025 3962 0.08 C 10/10-6/15 
1801 I 78,402 8,321 0.11 S 11/25-4/10; 11/10-12/31 

503 C 5/1-11/30 
1805 I 6,701 734 0.11 C 5/1-10/15 

Frontier/ Kemmerer (e) 1306 257,313 30,924 0.12 s 12/1-11/30 
Casper c 5/1-10/31 
Alternative Green River (f) 3018 M 2. 088,247 213,106 0.10 c.s All year 

5,143 
Platte River (h,m) 0039 I 20,998 3,004 0.14 s.c All year 

0068 M 14,942 2,037 0.14 c All year 
0082 M 6,105 1305 0.21 s.c All year 
0096 M 4,298 919 0.21 s,c All year 
0115 M 28,262 4146 0.15 s.c All year 
0136 M 3,240 760 0.23 s 10/15-12/15 

(a) M - maintain; no significant problems. 
I - improve; not satisfactory in terms of productivity, condition or management. 
C - custodial; little opportunity for economic improvement. 

(b) Total federal, state and private acreage in allotment unless noted. 
(c) Total federal, state and private AUMs unless noted. 
(d) C - cattle; S - sheep; H « horses; N-D - not determined. 
(e) Kemmerer Resource Management Plan, Record of Decision (BLM, 1985c). 
(f) Grazing allotment management plans, 1983 (BLM, 1982d and BLM, 1983a) and 

Salt Wells Pilot Butte Grazing EIS (BLM, 1983b). 
(g) File data and draft Resource Management Plan (BLM, 1988). 
(h) Acreage and AUMs for public lands only, except #0039. 
(i) Source: Grass Creek Grazing DEIS (BLM, 1982b) updated with BLM allotment files. 
(j) Source: Washakie Resource Management Plan DEIS (BLM, 1986c). 
(k) Source: Lander Grazing Supplement FEIS, Gas Hills Area (BLM. 1986a). 
(l) Not determined. 
(m) Source: Platte River Resource Management Plan DEIS (BLM, 1984a) and file data. 
(n) Source: Green Mountain Grazing DEIS (BLM, 1982c) and BLM files. 
(o) Stock Driveway. 
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Table 3-13. Crop Statistics for Project Counties, (a) 

ACRES PLANTED 

County Wheat Barley Oats Dry Beans Sugar Beets Corn Hay Total 

Big Horn 1,600 26,600 7,500 4,200 13,700 6,800 30,500 90,900 

Fremont 1,000 24,400 9,100 2,400 100 900 82,000 119,900 

Hot Springs 100 1,500 1,500 0 250 100 18,000 21,450 

Lincoln 700 20,700 1,700 0 0 0 76,500 99,600 

Natrona 1,500 100 3,300 0 0 200 22,500 27,600 

Park 1,100 35,800 5,100 6,100 12.000 1,400 35,500 97,000 

Sweetwater 0 500 1,600 0 0 0 16,500 18,600 

Washakie 200 16,400 1,900 300 10,250 2,300 12,500 43,850 

a - Source: Wyoming Agricultural Statistics, 1986. 



Both the Bluff Canal Irrigation Dis¬ 
trict and Upper Hanover Irrigation 
District operate along the Bighorn 
River near Neiber. The major diver¬ 
sions which would be crossed are the 
Upper Bluff and Bluff canals north of 
the river and the Upper Hanover Canal 
south of the river (Cooper, 1988). 

Associated Projects. The Bairoil/ 
Dakota Pipeline would affect grazing 
allotments in the BLM Lander and 
Platte River resource areas. The 
alignment would cross about 0.4 miles 
of cropland along the Sweetwater 
River. 

3.4.4 Beaver Creek Project 

Livestock production, principally 
cow-calf operations, is the major agricul¬ 
tural activity of the area. Livestock 
use Beaver Creek as a water source 
within the field. Small areas of 
cropland, usually used for hay produc¬ 
tion, are scattered along perennial 
creeks in the area, i.e., the 
Sweetwater River (milepost 25) and 
Crooks Creek (milepost 39). 

3.4.5 Little Buffalo Basin 
Project 

Irrigated cropland is common in the 
Gooseberry Creek valley and the spur 
pipeline would cross almost 3 miles 
of irrigated farmland and 2.3 miles 
of prime farmland. 

Hay and sugar beets are the most 
common crops watered from a series of 
private irrigation ditches. The spur 
pipeline would cross five of these 
ditches (the Holder, Homestead, 
Murphy, Quartz and Enlarged Quartz 
ditches) one or more times. Produced 
water presently discharged from the 
Little Buffalo Basin Field enters 
Little Buffalo Creek. Since natural 
streamflow available for irrigation 
does not always meet demand, this 
surface discharge of produced water 
is considered by most to be a benefit 
to agriculture (Roseberry, 1988; 
Rhodes, 1988). 

Sugar beet hauling is a major agricul¬ 
tural activity with hauling to stock¬ 
piles and rehauling to the Worland 
processing facility beginning in early 
September and continuing to the end 
of the year. Gooseberry Creek sugar 
beets are stockpiled primarily at a 
station south of Worland (Thompson, 
1988). 

Livestock grazing is the other prin¬ 
cipal agricultural activity of the 
area. Cattle dominate on eight of the 
nine area grazing allotments. 

3.4.6 Salt Creek Project 

Agriculture in the project area is 
predominately sheep ranching. About 
two-thirds of the AUMs allocated on 
the four BLM grazing allotments, which 
would be affected by the spur pipe¬ 
line, are for sheep. The spur pipe¬ 
line would also traverse a designated 
stock driveway. Livestock growers 
currently use produced water from the 
Salt Creek Field to water livestock 
(Fifield, 1988). Dry farming wheat 
was attempted in the area but aban¬ 
doned several years ago (Arnold, 
1988). 

Associated Projects. The Bairoil/ 
Dakota Pipeline would affect grazing 
allotments in the Platte River Re¬ 
source Area but no cropland would be 
affected. 

3.4.7 Beaver Creek Alternative 

Agriculture along the Beaver Creek 
Alternative route is primarily cattle 
ranching. Federal, state and private 
land is divided among 12 grazing 
allotments (see Table 3-12). The 
remainder of the route (about 18 
miles) is on the Wind River Indian 
Reservation and is not BLM controlled 
grazing. The Beaver Creek Alternative 
alignment would also affect the agri¬ 
cultural environment described for the 
Beaver Creek Trunk Pipeline and the 
Elk Basin Trunk Pipeline from mile¬ 
posts 0 to 130. The latter would 
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include all of the cropland described 
for the Elk Basin Project. 

3.4.8 Frontier/Casper 
Alternative 

Agriculture on both the Frontier 
Access and Casper sections of this 
alternative is a combination of cattle 
and sheep grazing. Within the Salt 
Creek Field, livestock operations use 
produced water discharged from the oil 
field operations. About A.6 acres of 
cropland would be crossed along Casper 
Creek. 

3.4.9 Exxon Alternative C02 
Supply 

Agriculture at the Shute Creek Plant 
site is currently cattle and sheep 
grazing. The feed gas pipeline would 
cross four grazing allotments in the 
Kemmerer and Pinedale resource areas. 
Cropland, consisting of pasture and 
haylands, is concentrated along area 
streams. 

3.4.10 No Action Alternative 

The agricultural affected environment 
for the No Action Alternative is the 
same as previously described for the 
Proposed Actions in Sections 3.A.2 
through 3.A.6. 

3.5 WATER RESOURCES 

3.5.1 Introduction 

This section describes the water 
resources which could be affected by 
construction of the Proposed Actions 
or project alternatives. The amount, 
temporal and spatial distribution and 
quality of Wyoming’s water resources 
depends on several interactive fac¬ 
tors. Of primary importance are 
climate, topography and land use. 
Secondary factors include soils and 
vegetation because they affect the 
amount of run-off versus infiltration 

and stored water. Low soil permeabil¬ 
ity and shallow soils with limited 
water holding capacity are significant 
limiting features of many Wyoming 
soils. 

This section presents stream clas¬ 
sifications based on criteria estab¬ 
lished by the Wyoming Department of 
Environmental Quality (WDEQ), entitled 
"Quality Standards for Wyoming Surface 
Waters". The WDEQ rating system 
includes four classes, as listed 
below: 

o Class I: Those surface waters 
which shall be maintained at 
their existing quality in which 
no further water quality degra¬ 
dation by point source dis¬ 
charge will be allowed; 

o Class II: Those surface waters, 
other than those classified 
Class I, which are determined 
by the Wyoming Game and Fish 
Department to be presently 
supporting game fish or have 
the hydrologic and natural 
water quality potential to 
support game fish; 

o Class III: Those surface wa¬ 
ters, other than those clas¬ 
sified as Class I, which are 
determined by the Wyoming Game 
and Fish Department to be 
presently supporting non-game 
fish or have the hydrologic and 
natural water quality potential 
to support non-game fish; 

o Class IV: Those surface waters, 
other than those classified as 
Class I, which are determined 
by the Wyoming Game and Fish 
Department to not have the 
hydrologic or natural water 
quality to support fish. 

The Wyoming Game and Fish Department 
recently updated a similar stream 
fishery classification map for waters 
of the state. The department utilized 
the following five classes to rate the 
fishery quality of streams: 
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o Class 1: Premium trout waters 
--fisheries of national impor¬ 
tance . 

i, 

o Class 2: Very good trout waters 
--fisheries of statewide im¬ 
portance . 

o Class 3: Important trout waters 
--fisheries of regional impor¬ 
tance . 

o Class 4: Low production trout 
waters--fisheries of local 
importance, but generally in¬ 
capable of sustaining substantial 
fishery pressure. 

o Class 5: Very low production 
waters—often incapable of 
sustaining a trout fishery. 

3.5.2 Fontenelle Project 

The Fontenelle Project area is in the 
Green River Basin. The region is 
composed of tablelands dissected by 
gullies, canyons and broad stream 
valleys. The gas gathering system 
would cross two perennial streams, 
including a crossing of the Green 
River at milepost 9 (Table 3-14). 
The project would also cross intermittent 
and ephemeral streams at 15 locations. 
Water quality and flow data for the 
Proposed Actions and alternatives are 
summarized in Table 3-15. Water 
quality of the Green River below 
Fontenelle Reservoir is characterized 
by moderate total dissolved solids (TDS) 
concentrations, low to moderate tur¬ 
bidity, and moderate alkalinity. pH 
values are moderately alkaline and 
exhibit no distinct patterns or seaso¬ 
nal trends. 

Because of the potential for acid 
precipitation resulting from Exxon’s 
(LaBarge Project) and Northwest’s and 
American Quasar’s planned plant emis¬ 
sions, high mountain lakes in the 
Bridger Wilderness Area were evaluated 
for potential effects of acid precipi¬ 
tation from the Riley Ridge Natural 
Gas Project (BLM, 1983c) The lakes 
in the area occur at 9,000 to 11,000 

feet, have granitic substrates and are 
primarily fed by snowmelt. The pH of 
these lakes is slightly less than 
neutral and the buffering capacity is 
small (BLM, 1983c). 

The proposed Fontenelle Plant site 
would be constructed near Shute Creek, 
an intermittent stream designated 
Class IV by the Wyoming Department of 
Environmental Quality. The main stem 
of Shute Creek runs through the north¬ 
eastern corner of the 160-acre area 
which would include the 40-acre plant 
site. The north drainage, a tributary 
to Shute Creek, traverses the southern 
border of the area. The mainstream 
of Shute Creek flows in a deeply 
incised channel cut into sparsely 
vegetated sagebrush hills. Water 
quality data are not available for 
Shute Creek but it is probably poor 
as a result of high sediment loading 
from weathered sediments (Exxon, 
1985). 

The 100-year flood peak is estimated 
at 1,347 cubic feet per second (cfs) 
for the main stem of Shute Creek and 
600 cfs for the north drainage. 
Conservative estimates of the 100-year 
floodplains of both drainages indicate 
that more than half of the 160-acre 
area is within the 100-year flood- 
plain. 

Groundwater resources in southwestern 
Wyoming are controlled chiefly by 
climate, geology and topography. 
Recharge to shallow groundwater 
sources is by seepage, infiltration 
and percolation from runoff, precipi¬ 
tation and streamflow. Depletion is 
by discharge to streams and lakes and 
from production wells. Long-term 
observations of water levels in wells 
indicate recharge and discharge are 
in balance and significant depletions 
have not occurred (Exxon, 1985). 
Groundwater quality ranges from very 
poor to excellent. 

Groundwater of good quality can occur 
in the Madison and Wasatch formations 
and provides domestic and municipal 
water for several communities. The 
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Table 3-14. Perennial Streams Crossed by Proposed Action and Alternative Pipelines. 

Project Stream Milepost 
Water 

Quality 
Classification (a) 

Wyoming Game and Fish 
Department Fishery 

Classification 

Fontenelle Slate Creek 3W II 5 

Green River 9 I 1 

Elk Basin Bitter Creek 20 II 3 

Shoshone River 21 II 3 

Whistle Creek 28 II 4 

Dry Creek 40 II 4 

Greybull River 44 II 4 

Willow Creek 
Middle Fork, 

47 IV 5 

Fifteenmile Creek 74 IV 5 

Bighorn River 87 II 4 

West Kirby Creek 111 II 4 

Kirby Creek 117,119 II. IV (b) 4 

West Bridger Creek 121 II 4 

Bridger Creek 132 II 4 

Beaver Creek Sweetwater River 25 II 3 

Crooks Creek 40-42 II 3 

Little Buffalo Creek 8 IV 4 

Buffalo Basin 

Beaver Creek 

Gooseberry Creek 13-15 II 4 

Alternative Bridger Creek 54 II 4 

Frontier/Casper 
Alternative Casper Creek 39 11 * 

Bairoil/Dakota 
Associated Pipeline Sheep Creek 115 11 “““ 

W. Cottonwood Creek 119 — 4 

M. Cottonwood Creek 120 — 4 

Sweetwater River 134 II 4 

Dry Creek 150 — 4 

Poison Spider Creek 168 IV 

Middle Fork Casper 
Creek 

181 III 

Exxon Alternative C02 
Supply Dry Piney Creek 

LaBarge Creek (c) 
Fontenelle Creek (c) 
Slate Creek II 

3 
(d) 3 

5 

a - Classification from the Wyoming Department of Environmental Quality. 
b - Kirby Creek's water quality classification is II above the Kirby Creek Field, and IV below, 
c « Construction would not require crossing the creek since two feedgas pipeline creek crossings 

were installed during construction of the first feedgas pipeline, 
d - National Park Service potential wild and scenic river (BLM, 1982b). 
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Table 3-15. Water Quality Data from Streams in the Project Areas, (a) 

Flow (cfs) TDS (mg/1) SS pH Alkalinity 

Project Stream max min max min max min max min max min 

Fontenelle Green River 14,000 296 357 150 20 1 9 8 180 100 

Elk Basin Bitter Creek 438 10 1,410 356 N/A N/A 9 8 330 130 
Shoshone River 
(near Garland) 

5,780 10 N/A N/A N/A N/A N/A N/A N/A N/A 

Shoshone River 
(above Dry Creek 
near Cody) 

6,400 173 1,370 124 N/A N/A 9 7 310 61 

Whistle Creek 1,230 0 7,280 234 N/A N/A 9 7 700 82 
Dry Creek 492 5 2,880 637 N/A N/A 9 8 320 8 
Greybull River 1,200 8 1,090 180 N/A N/A 9 8 700 90 
Bighorn River 6,830 45 1,000 385 N/A N/A 9 8 300 110 

Beaver Creek Sweetwater River 3,340 6 N/A N/A N/A N/A N/A N/A N/A N/A 

Frontier/Casper 
Alternative Casper Creek 175 4 N/A N/A N/A N/A 9 8 N/A N/A 

Bairoi1/Dakota 
Alternative Sweetwater River 2,900 2.4 N/A N/A 242 4 8.6 7.5 180 82 

a= Source: U.S. Geological Survey. 1978-1987. 
N/A * Data Not Available 



Madison Formation can yield relatively 
large amounts of water with relatively 
low dissolved solids compared to other 
aquifers in the area. Sandstone and 
conglomerate members of the Wasatch 
Formation can yield small to moderate 
amounts of water, commonly containing 
500 to 1,000 milligrams per liter of 
dissolved solids. In general, ground- 
water in the Green River Basin becomes 
more mineralized with increased depth. 

Information from production test wells 
at Exxon’s Shute Creek Plant site 
indicate that groundwater resources 
occur in aquifers of the Green River 
and Wasatch formations. These wells 
are at 800 and 1,500 feet. Water 
quality is generally fair to poor in 
both formations. Most wells in the 
Shute Creek vicinity produce water 
from the Green River Formation with 
a few shallow wells in the Fort 
Bridger Formation or alluvium. The 
nearest well with a permanent water 
right is about two miles from the 
Shute Creek Plant site. 

3.5.3 Elk Basin Project 

The project area is drained by the 
Bighorn River and Powder River sub¬ 
basins, tributaries to the Missouri 
River Drainage System. The Elk Basin 
Trunk Pipeline would cross 12 peren¬ 
nial streams at 13 locations, includ¬ 
ing the Shoshone River at milepost 21, 
the Greybull River at milepost 44 and 
the Bighorn River at milepost 87 (see 
Table 3-14). In addition, the pipe¬ 
line would cross intermittent and 
ephemeral streams at 150 locations. 

Water quality varies along the pro¬ 
posed pipeline route. Water quality 
in this area is generally character¬ 
ized by high concentrations of total 
suspended solids (TSS) and TDS. Sediment 
from erosion is considered to be the 
most serious water quality problem, 
^he trunk pipeline would cross three 
designated sensitive drainages 
(Badwater Creek, Alkali Creek and 
Wallace Creek) (BLM, 1984a). The 
pipeline would also1 cross the Kirby 
Creek Watershed, designated highest 

priority for watershed project plan¬ 
ning in the BLM’s Washakie Resource 
Area (BLM, 1986c). 

Associated Projects. From mileposts 
112 to 185, the Bairoil/Dakota Pipe¬ 
line would cross seven perennial 
streams, four of these (Sheep Creek, 
West Cottonwood Creek, Middle 
Cottonwood Creek and the Sweetwater 
River) would be at existing pipeline 
crossings. Water quality data for the 
Sweetwater River are presented in 
Table 3-15. 

3.5.4 Beaver Creek Project 

The Beaver Creek C02 Project area is 
in the Wind River /Bighorn River 
Drainage and the Sweetwater 
River/North Platte River Drainage. 
The watersheds are composed mainly of 
rangelands with relatively few 
perennial streams. The trunk pipeline 
would cross two perennial streams 
three times, including crossing the 
Sweetwater River at milepost 25 (see 
Table 3-14) and Crook’s Creek at 
mileposts 40 and 42. Perennial 
streams in the BLM’s Lander Resource 
Area are generally of good quality. 
Area streams do, however, have the 
potential to carry very large amounts 
of TDS. Concentrations of TSS 
resulting from soil erosion are con¬ 
sidered the most serious surface water 
pollutant in the BLM Lander Resource 
Area. Table 3-15 summarizes available 
flow and quality data for the project 

area. 

3.5.5 Little Buffalo Basin 
Project 

The Little Buffalo Basin Project area 
is in the Bighorn River Drainage, 
which is a major tributary to the 
Yellowstone River. The spur pipeline 
would cross two perennial streams, 
Buffalo Creek and Gooseberry Creek, 
at three locations (Table 3-14). At 
approximately milepost 15, the pipe¬ 
line would traverse the Lower 
Gooseberry Reservoir site. This site 
is undeveloped but was, at one time, 
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considered as a solution to water 
short lands on Gooseberry Creek. 

Human activities have accelerated 
natural erosion but sediment from 
natural erosion is considered the most 
serious water quality problem in the 
area (BLM, 1982b). Overall, water 
quality is poor (exceeding standards 
for Class II waters), due to bacterial 
contamination at lower elevations from 
livestock and wildlife grazing (BLM, 
1982b). 

3.5.6 Salt Creek Project 

The Salt Creek Project area is drained 
by tributaries of the Missouri River 
System and is in the Powder River 
Sub-Basin. The project area includes 
the Salt Creek Area of Critical Envi¬ 
ronmental Concern. The spur pipeline 
would be constructed in the Castle 
Creek Sensitive Watershed and adjacent 
to the Teapot Creek Sensitive Water¬ 
shed (BLM, 1984a). 

The Salt Creek Pipeline would not 
cross any perennial streams. There 
are 18 crossings of intermittent and 
ephemeral streams. Salt Creek has the 
highest concentration of salts and TDS 
in the BLM's Platte River Resource 
Area. Oil field discharge of produced 
water contributes to this (BLM, 
1984a). Total suspended solids are 
high due to the surface disturbance 
in the oil fields and sparse 
vegetative cover. 

Associated Projects. Numerous ephem¬ 
eral drainages, but no perennial 
streams, would be crossed by the 
Bairoil/Dakota Pipeline (see Table 
3-14). 

3.5.7 Beaver Creek Alternative 

The Beaver Creek Alternative alignment 
section is in the Wind River/Bighorn 
River Drainage. The watershed is 
composed mainly of rangelands with few 
perennial streams. This alignment 
section would cross one perennial 
stream, Bridger Creek (see Table 

3-14). In addition, the alternative 
would cross intermittent and ephemeral 
streams at 47 locations. The right- 
of-way would be diverted from the 
existing pipeline right-of-way in the 
vicinity of milepost 5 in order to 
avoid a pond. Perennial streams in 
the Lander Resource Area are generally 
of good quality. However, area 
streams have the potential to carry 
very large amounts of TDS. Concentra¬ 
tions of TSS resulting from soil 
erosion are considered the most seri¬ 
ous surface water pollutant in the 
Lander Resource Area. 

The Beaver Creek Alternative alignment 
would affect the water resources 
environment described for the Beaver 
Creek Trunk Pipeline and the Elk Basin 
Trunk Pipeline. All perennial streams 
crossed by these two projects would 
be crossed by the Beaver Creek Alter¬ 
native alignment. 

3.5.8 Frontier/Casper 
Alternative 

The Frontier Section of the Frontier/ 
Casper Alternative is in the Green 
River Basin. The region is composed 
of tablelands dissected by gullies, 
canyons and broad stream valleys. 

The pipeline would cross no perennial 
streams, but there would be 58 cross¬ 
ings of intermittent and ephemeral 
streams, including Shute Creek, South 
Fork of Shute Creek, Demming Draw and 
unnamed tributaries to the Green 
River. 

The Casper Section of the Frontier/ 
Casper Alternative is drained by 
tributaries of the Missouri River 
System and is in the Powder River and 
North Platte River sub-basins. The 
pipeline would be constructed in the 
Salt Creek Area of Critical Environ¬ 
mental Concern and the Teapot Creek 
and Castle Creek sensitive watersheds 
(BLM, 1984a). 

The Casper Section would cross one 
perennial stream, Casper Creek, at 
milepost 39 (see Table 3-14). In 
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addition, the pipeline would cross 
intermittent and ephemeral streams 
(including Castle Creek, Teapot Creek 
and East Teapot Creek) at 48 loca¬ 

tions . 

3.5.9 Exxon Alternative CO2 

Supply 

The Shute Creek Plant site is in the 
Green River drainage area (Tables 3-14 
and 3-15) in the Shute Creek drainage 
basin. Shute Creek is described for 
the Fontenelle Project. 

The feed gas pipeline would be con¬ 
structed in the Green River Drainage 
Basin. The area is characterized by 
limited perennial waters but numerous 
intermittent streams. Weathered 
sedimentary rocks have produced highly 
erodible soils with high mineral 
content. Leaching of these soils has 
produced waters with relatively high 
total dissolved solids and high sus¬ 
pended solids when stream flows are 
high. The feed gas pipeline would 
cross four perennial, one intermittent 
and numerous ephemeral creeks. Since 
additional pipeline creek crossings 
were installed during construction of 
the first feed gas pipeline, no con¬ 
struction activities would occur in 
LaBarge or Fontenelle creeks. 

The wellfield is drained by a system 
of intermittent streams which flow 
eastward to the Green River. The area 
is bounded on the north by North Piney 
Creek and on the south by LaBarge 
Creek. Major streams in the wellfield 
include Middle Piney, South Piney and 
Dry Piney creeks. Many of the lower 
reaches are dry because of both sea¬ 
sonal low flows and irrigation use. 
Numerous springs and seeps are evident 
in the wellfield. Water quality is 
generally good although TSS can be 
high during runoff events. Since 
soils in the wellfield appear to be 
relatively erodible and slopes rela¬ 
tively steep, it is possible that 
natural sediment loads during high 
runoff approach the transport capacity 
of the streams (BLM, 1983c). 

3.5.10 No Action Alternative 

The affected environment for water 
resources for the No Action Alterna¬ 
tive would be the same as previously 
described for Amoco ’ s Proposed Actions 
in Sections 3.5.2 through 3.5.6. 

3.6 WILDLIFE RESOURCES 

3.6.1 Introduction 

Information regarding the occurrence 
of important wildlife habitat in the 
vicinity of Amoco*s Proposed Actions 
and project alternatives was taken 
from a variety of sources, including 
BLM resource management plans, BLM 
file data and information provided by 
the Wyoming Game and Fish Department. 
Wildlife data for the Exxon Alterna¬ 
tive C02 Supply was compiled primari¬ 
ly from the Wyoming Industrial Siting 
Application (Exxon, 1985) and from the 
Riley Ridge Environmental Impact 
Statement (BLM, 1983c). No site 
specific surveys to verify existing 
wildlife data or to supplement known 
locations were conducted. Certain 
studies (particularly for endangered 
species and raptor nests) would be 
conducted by Amoco prior to the start 
of construction. 

Antelope and mule deer are the prin¬ 
cipal big game mammals found in the 
vicinity of Amoco*s Proposed Actions 
and project alternatives. In addi¬ 
tion, modification of Exxon’s LaBarge 
Project would occur in known crucial 
elk and moose range. Some areas of 
crucial winter range would be crossed 
by the Proposed Action spur and trunk 
pipelines and alternative pipeline 
alignments. 

Sage grouse, an upland game bird, 
occurs throughout the Proposed Action 
project areas and in the vicinity of 
project alternatives. Leks and ad¬ 
joining nesting habitat provide cru¬ 
cial seasonal habitat. Several rap¬ 
torial bird species utilize the Propo¬ 
sed Actions and alternative project 
areas. Golden eagle, ferruginous 
hawk, Swainson’s hawk, red-tailed 
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hawk, goshawk, northern harrier, 
kestrel, burrowing owl, great horned 
owl and prairie falcon nesting has 
been noted in the vicinity of various 
project components, as well as in the 
vicinity of most alternatives. 

Many small mammal species utilize the 
assorted habitats which would be 
affected by various project compo¬ 
nents, as do a limited number of 
species of amphibians and reptiles. 
Prairie dog concentrations are con¬ 
sidered important because of the 
potential association of the endan¬ 
gered black-footed ferret. 

Big game crucial ranges, sage grouse 
leks and associated nesting habitat, 
raptor nesting sites and prairie dog 
concentrations in the vicinity of the 
Proposed Actions and alternatives are 
described in Tables 3-16 through 3-19. 

Aquatic species of concern in the 
project areas and in the vicinity of 
project alternatives are generally 
limited to salmonid fishes. Stream 
ratings, which provide an indication 
of the fishery potential of streams 
affected by the Proposed Actions and 
project alternatives, were listed in 
Table 3-14. 

Four endangered animal species were 
noted by the U.S. Fish and Wildlife 
Service as possibly occurring in the 
vicinity of the Proposed Actions 
(Appendix 2): the bald eagle, pere¬ 
grine falcon, whooping crane and 
black-footed ferret. The potential 
for occurrence of federally endangered 
or threatened species in the vicinity of 
project alternatives also includes 
these four species. No species pro¬ 
posed for listing were indicated in 
the Section 7 consultation list for 
Amoco’s Proposed Actions. Candidate 
species noted by the U.S. Fish and 
Wildlife Service included white-faced 
ibis, Swainson’s hawk, ferruginous 
hawk, mountain plover, long-billed 
curlew, Allen’s 13-lined ground squir¬ 
rel, narrow-footed hygrotus diving 
beetle and the Wyoming Cave Snail. 
Known habitat for the Wyoming Cave 
Snail is limited to one cave which 

would not be affected by the proposed 
projects or their alternatives. 

3.6.2 Fontenelle Project 

The area generally following the Green 
River in the vicinity of the Fontenel¬ 
le Gas Gathering System and Raptor 
Unit contains important wildlife 
habitats. Crucial winter ranges for 
deer, antelope and moose would be 
crossed by the gas gathering pipeline 
(Table 3-16). The pipeline would 
cross nesting habitat associated with 
one sage grouse lek. Six raptor nest 
locations have been mapped within 
the wellfield and four along the 
pipeline. Specific locations for 
raptor nests in the project areas have 
not been identified in this FEIS to 
protect the nests. The entire area 
along the Green River in the vicinity 
of the proposed gas gathering system 
pipeline crossing has been designated 
as crucial nesting habitat for the 
merlin, but no specific nests have 
been mapped by wildlife agencies. 
Bald eagles also concentrate along 
the Green River and its tributaries 
during October through May. When most 
rivers and lakes are frozen the eagles 
concentrate on larger bodies of water, 
mainly the Green River, Fontenelle 
Reservoir, and Seedskadee National 
Wildlife Refuge, near open water where 
fish may be caught (BLM, 1983c). 

The Green River below Fontenelle Dam 
is designated a Class 1 Trout Fishery- 
-fishery of national importance. 
Repair work to Fontenelle Dam has 
required draining of Fontenelle Reser¬ 
voir, diminishing the fishery and 
habitat in the reservoir. Kokanee 
salmon run from Flaming Gorge Reser¬ 
voir to the area below Fontenelle Dam 
to spawn. Resident brown trout also 
spawn in the area. Spawning for both 
species begins in October. 

One prairie dog concentration has been 
mapped in the area (see Table 3-17). 
Sightings of black-footed ferrets have 
been reported in the past from the 
Seedskadee Wildlife Refuge south of 
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Table 3-16. Crucial Big Game Winter Ranges in the Vicinity of the Proposed Actions and Alternatives. 

Seasonal Restrictions Apply From November 15 to April 30. 

Short-term Acres of Crucial 

Miles Acres Distance from Winter Range in 

Project Species Milepost Crossed Affected 
(Long-term) 

Right-of- 
Way (mi) 

Wellfield 
(approximate) 

FONTENELLE 
Pipeline Deer & Antelope 

Moose 

Plant Site No ranges affected 

Wellfield Moose 

(20,000 acres) (a) Deer & Antelope 

ELK BASIN 
Pipeline Deer 

Deer & Antelope 
Deer & Antelope 
Antelope 
Antelope 
Deer 
Antelope 
Deer & Antelope 
Antelope 
Deer 
Antelope 
Antelope 
Antelope 

Plant Site No ranges affected 

Wellfield 
(8,500 acres) (a) 

No ranges affected 

2W-7.5W 5.5 49.9 0.0 

7-13.5 6.5 59.2 0.0 

263(192) (c) -- 

— 263(192) (c) — 

54.0-55.2 — — 1.1 

66.0-69.0 — — 0.4 

69.0-73.1 4.1 37.3 0.0 

80.2-85.4 5.2 47.3 0.0 

85.0-100.0 15.0 136.0 0.0 

102.4-108.4 6.2 56.4 0.0 

108.4-117.4 9.0 81.8 0.0 

121.2-134.1 7.0 63.7 0.0 

134.2-143.1 8.9 80.9 0.0 

135.0-136.0 1.0 9.1 0.0 

146.8-147.8 1.0 9.1 0.0 

155.1-155.9 0.8 7.3 0.0 

174.8-177.0 — — 0.1-0.7 

— — — - 

— — — — 

Associated Projects 
(Bairoil/Dakota 
milepost 112-185) 

BEAVER CREEK 
Pipeline 

Plant Site 
Wellfield 
(17,000 acres) (a) 

LITTLE BUFFALO BASIN 
Pipeline 

Plant Site 
Wellfield 
(16,000 acres) (a) 

Deer and Antelope 112.0-136.0 24.0 288.0 0.0 

Elk 180.0-185.0 5.0 60.0 0.0 

Elk Calving Area (b)114.5-115.5 1.0 12.0 0.0 

Antelope 0-2.1 2.1 19.1 0.0 

Antelope 21.5-38.6 17.1 155.0 0*0 

Moose 24.5-25.0 0.5 4.5 0*0 

Antelope — — (40) 

Antelope — -- 228 (c) 

Deer & Antelope 0.0-2.0 — — 0.7 

Deer 2.0-7.0 5.0 45.5 0.0 

Antelope 3.6-12.6 9.0 81.9 0.0 
0.1-1.0 Deer 9.0-11.8 — —— 

Antelope 8.0-13.0 — — 0.2-1.2 

Deer & Antelope 15.0-34.0 19.0 172.9 0*0 
0.4 
A O 

Deer & Antelope 20.3-28.4 — 

Deer & Antelope 

No ranges affected 
Deer & Antelope 

27.8-36.0 

819 (c) 

O.o 

800 
1970 

11000 

1600 
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Table 3-16. Continued. 

Project 

Miles 
Species Milepost Crossed 

Short-term Acres of Crucial 
Acres Distance from Winter Range in 

Affected Right-of- Wellfield 
(Long-term) Way (mi) (approximate) 

SALT CREEK 
Pipeline 
Plant Site 
Wellfield 
(10,000 acres) (a) 

No ranges affected 
No ranges affected 
No ranges affected 

Associated Project: 
(Bairoil/Dakota 
milepost 185-221) 

BEAVER CREEK ALTERNATIVE 
Pipeline (d) 

Antelope 185.0-195.0 

Antelope 0-1.0 

Antelope 14.0-15.0 
Antelope 33.0-34.0 

Antelope 23.0-26.3 
Deer & Antelope 47.0 
Deer & Antelope 47.0-55.0 

10.0 120.0 0.0 

1.0 9.1 0.0 

1.0 9.1 0.0 

1.0 9.1 0.0 

3.3 30.0 0.0 
-- 0.5 

8.0 72.7 0.0 

FRONTIER/CASPER ALTERNATIVE 
Frontier Access No ranges affected 
Casper No ranges affected 

EXXON ALTERNATIVE C02 SUPPLY 
Feed Gas Trunkline Deer and 

Antelope 
Moose 
Moose 
Moose 
Elk 
Elk 

Plant Site No ranges affected 
Wellfield Deer 

Moose 
Elk 

5.5-23.0 17.5 159.3 0.0 

24.0-31.5 7.5 88.3 0.0 

15.0-16.0 1.0 0.0 (e) 0.0 

23.0-24.0 1.0 0.0 (e) 0.0 

32.0-33.0 1.0 9.1 0.0 

5.5-8.5 3.0 27.3 0.0 

14.5-17.0 2.5 22.7 0.0 

736(376) (c) 
736(376) (c) 
736(376) (c) 

7300 
13000 
30700 

a - Approximate acres in wellfield. 
b - Elk calving area restrictions apply from May 1 to June 30. 
c - Total worst-case affected acres in wellfield. 
d - From preliminary baseline maps. 
e - No disturbance of moose habitat because stream crossings have already been constructed. 
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Table 3-17. Known Prairie Dog Concentrations in the Vicinity of the Proposed Actions and Alternatives 
Restriction on Construction Applies Until Cleared for Black-footed Ferrets. 

Project Milepost 
Miles 

Crossed 
Acres 

Affected 

Distance from 
Right-of- 

Way (ml) 

FONTENELLE 
Pipeline 
Plant Site 

3.0 
No concentration areas known 

—— 0.7 

Wellfleld Confirmed Sighting of Black-footed Ferret 2.0 (a) 

ELK BASIN 
Pipeline 1.7-1.8 — — 1.8 

2.2-3.8 — — 0.3 
26.5-28.0 — — 0.1 
39.5-40.2 — — 0.5 
39.6-40.1 0.5 4.5 0.0 
66.1-66.6 0.5 4.5 0.0 
67.6-68.6 1.0 9.1 0.0 
73.0-73.4 — — 0.4 

73.5-75.0 — — 0.6-1.0 

75.7-76.2 — — 0.3-0.5 

76.5-77.0 — — 1.6 
77.0-78.0 — — 1.0 

124.1-124.2 — — 0.5 

131.4-132.1 0.7 6.4 0.0 

136.2 — — 1.8 

137.6 — — 1.7 

Plant Site 

137.5-139.0 
No concentration areas known 

0.1-0.5 

Wellfield 2 concentration areas 1 known approximately 40 acres in wellfield 

Associated Project: 119.0-120.5 1.5 18.0 0.0 

(Bairoil/Dakota 121.0-121.5 0.5 6.0 0.0 

milepost 112-185) 128.0-129.5 1.5 18.0 0.0 

146.5-147.0 0.5 6.0 0.0 

152.5-153.0 0.5 6.0 0.0 

BEAVER CREEK 
Pipeline 3.0 — — 1.1 

29.0 — — 0.3 

30.2 — — 0.4 

Plant Site 
Wellfield 

43.8-44.4 
No concentration areas 
No concentration areas 

known 
known 

0.2 

LITTLE BUFFALO BASIN 
Pipeline 0-1.4 1.4 12.7 0.0 

1.8-2.4 0.6 5.5 0.0 

3.0-3.2 — — 0.1 

3.4-3.6 — — 0.3 

13.8-15.0 — — 1.8-2.1 

15.2-19.0 — — 0.2-1.4 

Plant Site 

20.1-20.6 
1 concentration area ~ 

0.7 

Wellfield 4 concentration areas approximately 2,240 acres (b) 
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Table 3-17. Continued. 

Project Milepost 
Miles 

Crossed 
Acres 

Affected 

Distance from 
Right-of- 

Way (mi) 

SALT CREEK 
Pipeline 7.0-7.8 0.8 7.3 0 • 0 

Plant Site No concentration areas known 

Wellfield No concentration areas known 

Associated Project: No concentration areas known 

(Bairoil/Dakota 
milepost 185-221) 

BEAVER CREEK ALTERNATIVE 52.5 — — 0.6 

52.5 — — 1.3 

53.7 — 0.3 

FRONTIER CASPER/ALTERNATIVE 0-0.6 0.6 5.5 0.0 

1.8-2.7 0.9 8.2 o.o 
Frontier Access Section 2.0-3.3 — ““ 0.2 

3.6-3.8 0.2 1.8 0.0 

12.0-13.0 — — 0.4 

19.5-22.0 1.5 13.6 0.0 

21.5-21.8 — — 0.1 

22.2-23.0 0.8 7.3 0.0 

Casper Section unknown 

EXXON ALTERNATIVE C02 SUPPLY 
Feed Gas Trunkline (c) 1.0 0.25 

14.25 (a) — “ 

16.5 — — 0-0.5 

17.0 — — 1.0 

18.0 — — 1.0 

14.0 — — 0.5 

19.5 — — 0-0.25 

20.0 1.0 9.1 0 

21.0 0.25 2.3 0 

24.0 — — 0.5 

25.5 0.25 2.3 0 

26.0 1.0 9.1 0 

25.0 — — 0.5 

27.0 — — 0-0.25 

27.0 — — 0.5 

28.0 — — 0-0.25 

28.0 — — 0.5 

28.0 — — 0-0.25 

Plant Site No concentration areas known — — 

Wellfield 1 concentration area 

a - Confirmed sighting of Black-footed ferret (BLM, 1983c). 
b - Includes one concentration area at the plant site. 
c = The entire trunkline route was surveyed and cleared for ferrets for construction of the 

original trunkline. Additional surveys would, however, be required for new construction. 
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Table 3-18. Sage Grouse Nesting/Rearing Habitat in the Vicinity of the Proposed Actions and Alternatives. 

Seasonal Restrictions Apply From February 1 to July 31. 

Distance from 
Miles Acres Right-of- 

Project Milepost Crossed Affected Way (mi) 

FONTENELLE 
Pipeline 
Plant Site 
Wellfield 

0-2.2 2.2 

No nesting/rearing habitat known 

20.0 
40 

0.0 
1.5(b) 

ELK BASIN 
Pipeline 

Plant Site 
Wellfield 

0-9.4 9.4 85.4 0.0 
29.8-34.2 4.4 40.0 0.0 
35.6-41.4 5.8 52.7 0.0 

121.0-127.0 6.0 
2 nesting/rearing habitat known 
3 nesting/rearing habitat known (c) 

54.6 0.0 
1.5, 1.0 (b) 

Associated Project 
(Bairoil/Dakota 
milepost 112-185) 

160-164 4 
168-173 5 
181-182 1 

48 
60 
12 

0.0 
0.0 
0.0 

BEAVER CREEK 
Pipeline 
Plant Site 
Wellfield 

30.8-34.3 3.5 31.8 
No nesting/rearing habitat known 
No nesting/rearing habitat known 

0.0 

LITTLE BUFFALO BASIN 
Pipeline 0.2-2.4 

^ 3.2-7.4 
8.9-15.3 

20.2-24.1 
27.7-30.0 

2.4 21.8 
4.2 38.2 
6.4 58.2 
3.9 35.4 
2.3 20.9 

0.0 
0.0 
0.0 
0.0 
0.0 

Plant Site 6 nesting/rearing areas 

Wellfield 6 nesting/rearing areas (c) 

40 1@.75 
101.0 
401.5 

SALT CREEK 
Pipeline Ho 
Plant Site No 
Wellfield No 

Associated Project: 

BEAVER CREEK ALTERNATIVE No 

nesting/rearing habitats known 
nesting/rearing habitats known 
nesting/rearing habitats known 

197-199 2 

nesting/rearing habitats known 

24 0.0 

FRONTIER/CASPER ALTERNATIVE 
Frontier Access Section 5.9-9.6 

15.9-19.5 
22.8-24.0 

Casper Section 10.8-14.2 

EXXON ALTERNATIVE C02 SUPPLY 
Feed Gas Trunkline 
Plant Site 
Wellfield 

25.0-28.5 
No nesting/rearing habitat 
9 nesting/rearing habitats 

3.7 33.7 0 
3.6 32.8 0 
1.2 10.9 0 

1.2 

3.5 31.5 0.0 

a - Leks affected; one 0.8 and 1.5 miles from right-of-way. 

c - Nurrber of nesting/rearing habitats in the wellfield includes those indicated for the plant site. 
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Table 3-19. Known Raptor Nest Sites and Whooping Crane Habitat in the Vicinity of the 
Proposed Actions and Alternatives. Seasonal Restrictions For Raptors Apply From 

February 1 to July 31. 

Radius of 
Approximate Area (mi) On Right- 

Project Species Milepost (a) of-Way 

FONTENELLE 
Pipeline 

Plant Site 
Wellfield 

ELK BASIN 
Pipeline 

Plant Site 
Wellfield 

Golden Eagle 
Kestral 
Red-Tail Hawk 
Golden Eagle 
Bald Eagle Winter Area 
No nests 
Golden Eagle (2) 
Red-Tail Hawk 
Ferruginous Hawk (2) 
Bald Eagle Winter Area 
Prairie Falcon 

Great Horned Owl 
Swainsons Hawk 
Northern Harrier 
Kestrel 
Golden Eagle 
Burrowing Owl 
Golden Eagle 
Bald Eagle Winter Area 
Ferruginous Hawk (2) 
Golden Eagle (3) 
Red-Tail Hawk (7) 

Red-Tail Hawk 
Ferruginous Hawk 
Ferruginous Hawk (2) 
Golden Eagle 
Northern Harrier 
Red-Tail Hawk 
Golden Eagle 
Red-Tail Hawk 
Ferruginous Hawk (3) 
Golden Eagle 

' Ferruginous Hawk (2) 
Golden Eagle 
Ferruginous Hawk (3) 
Golden Eagle 
Ferruginous Hawk (2) 
No nests 
No nests 

9 0.6 No 
9 0.3 No 

12 0.3 No 
12 0.6 No 

9.6-9.8 

0.6 
0.3 
1.2 

0.6 

Yes 

27.5-28.5 0.6 Yes 

29 0.6 No 
30 0.6 No 

32-33 0.3 Yes 
32.5-33.5 0.6 Yes 
39.5-40.5 0.6 Yes 
39.5-40.5 0.6 Yes 

44,87 Yes 
61-64 1.2 Yes 

89,98,99 0.6 No 
103,104,106 

107,109 
115,118 

0.3 No 

113-114 0.3 Yes 
117-119 1.2 Yes 
120-124 1.2 Yes 

135 0.6 No 
145 0.5 No 
145 0.3 No 
147 0.6 No 
157 0.3 No 

158-161 1.2 Yes 
160 0.6 No 

160.5-162.5 1.2 Yes 
163 0.6 No 
164 1.2 No 
168 0.6 No 

169-172 1.2 Yes 

Associated Project: 
(Bairoi1/Dakota 
milepost 112-185) 

BEAVER CREEK 
Pipeline 

Unknown Raptor Nest 165 .3 Yes 
171 .3 Yes 

174.5 .3 Yes 

Bald Eagle Winter Area 180-185 Yes 

Burrowing Owl 3 0.6 No 

Golden Eagle 6 0.6 No 
11 A 

Prairie Falcon 39 0.6 No 
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Table 3-19. Continued. 

Project Species 

Approximate 
Milepost 

Radius of 
Area (mi) 

On Right- 
of-Way 

Plant Site No nests 
Wellfield Burrowing Owl 

LITTLE BUFFALO BASIN 
Pipeline 

Plant Site 
Wellfield 

Red-Tail Hawk 
Golden Eagle 
Ferruginous Hawk 
No nests 
No nests 

6 
9 
15 

0.3 No 
0.6 No 
1.2 Yes 

SALT CREEK 
Pipeline 
Plant Site 
Wellfield 

Associated Project: 
(Bairoil/Dakota 
milepost 185-221) 

BEAVER CREK ALTERNATIVE 
Pipeline 

Unidentified Buteo 
No nests 
No nests 

5 0.5 Yes 

Raptor Nests 187.5 Yes 

Golden Eagle 38 .6 Yes 

Burrowing Owl 
41 
55 

0.3 
0.6 

No 
Red-Tail Hawk 
Prairie Falcon 

No 

FRONTIER/CASPER ALTERNATIVE 
Frontier Access 
Section 

Casper Section 
None 
Golden Eagle 
Golden Eagle 
Golden Eagle 
Golden Eagle 
Golden Eagle 
Ferruginous Hawk 
Swainsons Hawk 

8 
9 
11 
15 
25 
26 
38 

0.6 No 
0.6 No 
0.6 No 
0.6 No 
0.6 No 
1.2 No 
0.6 No 

EXXON ALTERNATIVE C02 SUPPLY 
Feed Gas Trunkline Golden Eagle 

Whooping Crane 

Plant Site 
Wellfield Activities No known nests 

Golden Eagle 
Golden Eagle 
Praire Falcon 
Golden Eagle 
Goshawk 
Praire Falcon 

29 
10-13 

0.6 No 
Yes 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

a - Radii listed are used only as a guideline for estimating 
Dotential impact. Specific locations for enforcement of 
seasonal restrictions would be determined through site 
surveys during the year of constuction. 
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the project area. An area along 
Fontenelle Creek has been designated 
of importance to the whooping crane. 

» 

In the area of the proposed Fontenelle 
Plant site there are no crucial big 
game habitats, known prairie dog 
concentration areas or raptor nests. 
The plant site is on the fringe of a 
sage grouse nesting and rearing area. 
The Raptor Unit is within designated 
crucial winter range of moose, deer 
and antelope. 

3.6.3 Elk Basin Project 

Nine areas of big game crucial winter 
range would be crossed by the 177-mile 
trunk pipeline. Two of the areas are 
designated for mule deer, six for 
antelope and two areas are used joint¬ 
ly by both species. Three other areas 
of crucial winter range are noted 
within the two-mile corridor contain¬ 
ing the proposed pipeline, but would 
not be crossed by the pipeline itself 
(Table 3-16). Eight mule deer herd 
units and seven antelope herd units 
utilize parts of the proposed route. 

Seventeen sage grouse leks were mapped 
within the two-mile corridor of the 
centerline of the Elk Basin Trunk 
Pipeline. Four areas of sage grouse 
nesting/rearing habitat would be 
crossed by the pipeline (see Table 
3-18). Two sage grouse leks have been 
mapped on or near the right-of-way 
(Table 3-18). Field checks with Cody 
BLM Wildlife Biologists found that the 
actual strutting area on one lek was 
east of the right-of-way. The second 
lek was in the map base from a 1972 
report with an imprecise location, 
with no newer information on location 
or use available. These two leks may 
have occupied an area cleared during 
construction of the existing Colorado 
Interstate Gas Pipeline right-of-way. 
The Elk Basin Trunk Pipeline would be 
routed adjacent to the existing pipe¬ 
line. Forty-one raptor nest sites, 
representing eight species (see Table 
3-19), have been identified within 
the two-mile corridor of the Elk Basin 
Pipeline centerline. • 

Twelve perennial streams would be 
crossed by the proposed pipeline, most 
containing some fishery capability. 
All are rated Class 3 or A by the 
Wyoming Game and Fish Department 
(1987e). Bitter Creek contains brown 
trout and some rainbow trout. The 
Shoshone River has brown trout, white- 
fish and rainbow trout. The 
McConaughy strain of rainbow trout has 
been stocked over the last 15 years. 
The Greybull River contains whitefish 
and brown trout. Data are not avail¬ 
able on Willow Creek (Class 5). The 
Bighorn River has brown and rainbow 
trout, with smallmouth bass planted 
in the general proposed pipeline 
crossing area. Kirby and West Bridger 
creeks have brook trout, and have 
spawning habitat in the vicinity of 
the proposed trunk pipeline crossings. 
West Kirby and Bridger creeks do not 
have apparent spawning habitat at the 
proposed crossings. 

Four areas of prairie dog concentra¬ 
tions would be crossed by the proposed 
pipeline. An additional 13 areas 
occur within the mapped two-mile 
corridor around the proposed pipeline, 
but would not be crossed by the pipe¬ 
line (Table 3-17). 

The 13-lined ground squirrel occurs 
throughout the central United States. 
One of the Wyoming subspecies, Sper- 
mophilus tridecemlineatus alleni, is a federal 
candidate species and listed as a 
species of concern by the Wyoming 
Heritage Program. This subspecies has 
been reported from the Bighorn Basin. 

The recycle plant site within the Elk 
Basin Field would not disturb any 
crucial big game ranges or prairie dog 
concentration areas. The plant would 
be in nesting and rearing habitats of 
two sage grouse leks. 

In the Elk Basin Field there are no 
crucial big game ranges that will be 
affected by the Proposed Action. 
There are three sage grouse nesting 
and rearing areas and two prairie dog 
concentration areas within the field. 

Associated Projects. The Bairoil/ 
Dakota Pipeline will cross crucial 
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winter range for deer, antelope and 
elk. The pipeline will also cross 
approximately one mile of an elk 
calving area. Five prairie dog con¬ 
centration areas and three sage grouse 
nesting and rearing areas will be 
bisected by this segment of pipeline. 
Three raptor nests and a bald eagle 
wintering area are also in the vicini¬ 
ty of this project. 

3.6.4 Beaver Creek Project 

Two areas of crucial antelope winter 
range would be crossed by the proposed 
trunk pipeline (Table 3-16). An area 
of antelope crucial winter range is 
within the two-mile corridor contain¬ 
ing the proposed pipeline, but is not 
intersected by it. Mule deer belong 
to the Green Mountain and Beaver Rim 
Herd units; antelope are included in 
the Sweetwater and Fremont herds. 
Moose crucial winter/year long range 
would be crossed at the Sweetwater 
River crossing. 

One area of sage grouse nesting/ 
rearing habitat would be crossed by 
the trunk pipeline (Table 3-18). 
Three raptor nest sites were iden¬ 
tified within the two-mile corridor, 
associated with a burrowing owl, 
golden eagle and prairie falcon. 

Two perennial streams would be crossed 
several times by the trunk pipeline. 
The Sweetwater River has some brown 
trout in this vicinity and Crooks 
Creek contains brook trout. Both 
streams have a trout stream classifi¬ 
cation of 3. 

No prairie dog concentrations are 
known on the proposed pipeline right- 
of-way. Four areas have been noted 
along the two-mile corridor containing 
the pipeline (see Table 3-17). 

The only crucial big game winter range 
in the area of the proposed Beaver 
Creek Recycle Plant site is antelope 
range. There are also no raptor 
nests, sage grouse nesting or rearing 
areas or prairie dog concentration 

areas in the vicinity of the plant 
site. 

Within the Beaver Creek Field, only 
crucial antelope winter range and one 
burrowing owl nest are known to exist. 
No sage grouse nesting or rearing 
areas or prairie dog concentration 
areas occur within the wellfield. 

3.6.5 Little Buffalo Basin 
Project 

One area of antelope crucial winter 
range would be crossed by the proposed 
pipeline. A second area used by 
antelope, one by mule deer and four 
areas used by both species as crucial 
winter range occur within the two-mile 
corridor containing the spur pipeline 
(Table 3-16). Mule deer belong to the 
Basin Herd Unit; antelope are included 
in the Fifteen-Mile Hunt Area. 

Eleven sage grouse leks have been 
mapped within the two-mile corridor. 
None are known to occur on the pipe¬ 
line right-of-way. Five areas of 
nesting habitat would be crossed by 
the pipeline right-of-way (Table 
3-18). Three raptor nesting sites 
are known to occur within two miles 
of the proposed spur alignment: one 
red-tailed hawk, one golden eagle and 
one ferruginous hawk. 

Two perennial streams would be crossed 
by the spur pipeline. Both Gooseberry 
and Buffalo creeks have a designated 
trout fishery classification of A; 
neither supports a fishery of con¬ 

cern. 

Two areas of prairie dog concentra¬ 
tions would be crossed by the proposed 
pipeline, and an additional five areas 
are known to occur within the two-mile 
corridor containing the pipeline 
right-of-way. Habitat for the moun¬ 
tain plover, long-billed curlew and 
Swainson’s hawk would be affected by 
the spur line. The Bighorn Basin is 
also the reported range for Allen’s 
13-lined ground squirrel. 
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At the proposed recycle plant site 
there are no crucial big game ranges 
or raptor nest that will be affected. 
One prairie dog concentration area and 
six sage grouse nesting and rearing 
areas exist in the vicinity of the 
plant site. 

Within the Little Buffalo Basin Field 
there is one area designated as deer 
and antelope crucial winter range, six 
sage grouse nesting and rearing areas 
and four prairie dog concentration 
areas. No raptor nests are known to 
exist. 

3.6.6 Salt Creek Project 

No big game crucial habitats occur in the 
general area of the Salt Creek Pipe¬ 
line. No sage grouse nesting/rearing 
habitat is present. Two raptor nest 
sites, both unidentifiedButeo species, 
have been mapped within the two-mile 
corridor containing the proposed 
pipeline. One prairie dog concentra¬ 
tion has been mapped on the proposed 
pipeline right-of-way. No perennial 
streams would be crossed. 

The narrow-footed diving beetle, a 
Category 2 candidate species, has been 
found in drainages in the area (BLM, 
1985a). The proposed pipeline would 
cross intermittent drainages in the 
area. 

No big game crucial habitats, raptor 
nests, sage grouse nesting and rearing 
areas or prairie dog concentration 
areas are known to exist in the vici¬ 
nity of the plant site or in the 
wellfield. 

Associated Projects. The Bairoil/ 
Dakota Pipeline will cross one area 
designated as crucial winter range for 
antelope and one sage grouse nesting 
and rearing area. One raptor nest is 
also known to exist within the vicini¬ 
ty of this segment of pipeline. No 
prairie dog concentration areas are 
known to be crossed by this segment 
of pipeline. 

3.6.7 Beaver Creek Alternative 

One area of crucial winter range used 
by antelope and one area used by both 
mule deer and antelope would be cros¬ 
sed by the alternative pipeline align¬ 
ment. A second area, utilized by both 
species as crucial winter range, is 
within the two-mile corridor of the 
alternative right-of-way (see Table 
3-16). Mule deer belong to the Beaver 
Rim and Badwater herd units. Antelope 
are included in the Fremont and 
Badwater herds. 

Three raptor nest sites associated 
with a burrowing owl, red-tailed hawk 
and a prairie falcon are known to 
occur within the two-mile corridor 
(see Table 3-19). Bridger Creek 
contains brook trout, but does not 
have spawning habitat in the vicinity 
of the alternative pipeline crossing. 
Three areas of prairie dog concentra¬ 
tions have been mapped within the 
two-mile corridor (see Table 3-17), 
but none are known on the alternative 
right-of-way. 

3.6.8 Frontier/Casper 
Alternative 

The Frontier Access Section of this 
alternative would be aligned in the 
same corridor as the existing Rangely 
C02 Pipeline. Wildlife information 
for this portion of the Frontier / 
Casper Alternative has been taken from 
the Rangely EIS (BLM, 1984b) and the 
Riley Ridge EIS (BLM, 1983c). 

Three areas of sage grouse nesting/ 
rearing habitat would be crossed by 
the Frontier Access Section. Raptor 
nest sites are concentrated along the 
Green River. Between mileposts 13 and 
24, the proposed pipeline right-of-way 
roughly parallels the Green River, 
lying one to two miles west of the 
river. Approximately 20 nest sites 
have been mapped along this stretch 
of the Green River. No perennial 
streams would be crossed by the pro¬ 
posed pipeline. Five areas of prairie 
dog concentrations would be crossed 
by the proposed pipeline, with an 
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additional three areas within the 
two-mile corridor. 

The Casper Section of this alternative 
would deviate from the existing Fron¬ 
tier Pipeline northwest of Casper 
running north to the Salt Creek Field. 
No areas of designated big game cru¬ 
cial winter range occur along the 
right-of-way. One area of sage grouse 
nesting/rearing habitat is known to 
occur within the two-mile corridor 
(Table 3-18). Eight raptor nest sites 
have been mapped, associated with 
golden eagle (6), ferruginous hawk (1) 
and Swainson’s hawk (1), within the 
two-mile corridor (Table 3-19). 

One perennial stream, Casper Creek, 
would be crossed. Casper Creek is 
rated as a Class 4 trout fishery and 
contains rainbow trout. The narrow¬ 
footed hygrotus diving beetle has been 
reported in drainages to be crossed 
by the Frontier/Casper Alternative 
(BLM, 1985a). No prairie dog con¬ 
centrations have been mapped within 
the two-mile corridor along the Casper 
Section. 

3.6.9 Exxon Alternative C02 
Supply 

The feed gas trunkline for this alter¬ 
native would cross designated areas 
of crucial winter ranges for deer, 
antelope, moose and elk. One sage 
grouse nesting and rearing area, and 
17 prairie dog concentration areas 
would be crossed with this alterna¬ 
tive. Sightings of black-footed 
ferrets have been confirmed on the 
pipeline route (BLM, 1983c). However, 
none have been confirmed since 1978 
and pre-construction surveys of 
Exxon’s feedgas trunkline found no 
evidence of black-footed ferrets. 

Near the pipeline one golden eagle 
nest also exists. An area designated 
as important to whooping cranes will 
also be crossed with this alternative. 

Streams which would be crossed by the 
feed gas trunkline include Shute 
Creek, Slate Creek, Fontenelle Creek, 

Muddy Creek, LaBarge Creek and Dry 
Piney Creek. Fontenelle Creek and 
LaBarge creeks, important tributaries 
to the Green River, would not be 
disturbed during construction since 
pipeline crossings have already been 
installed. Both streams are Class II 
cold water streams. Fontenelle Creek 
is used by spawning rainbow trout from 
Fontenelle Reservoir, other fish 
include cutthroat trout, brown trout 
and mountain whitefish. Populations 
are low. LaBarge Creek game fish 
include rainbow, brown, brook, cut¬ 
throat trout and mountain whitefish. 
Populations are low to moderate. Dry 
Piney Creek supports a limited trout 
population, and Slate Creek and Muddy 
Creek contain primarily nongame spec¬ 
ies (Exxon, 1985). 

The Shute Creek Plant site is not 
within any known crucial big game 
ranges, or near raptor nests or 
prairie dog concentration areas. One 
sage grouse nesting or rearing area 
is on the fringe of the plant site. 
The plant site is drained by Shute 
Creek which is an intermittent stream. 
It does not contain any habitat 
capable of sustaining aquatic life and 
is designated as a Class IV stream 
(Exxon, 1985). 

However, within the Riley Ridge Field, 
crucial big game winter range exists 
for deer, moose and elk. Raptor nests 
known in the wellfield include: three 
golden eagle, two prairie falcon and 
one goshawk. Eight sage grouse leks 
and associated nesting and rearing 
areas are also within the wellfield 
and one lek is on the boundary of the 
field. Only one prairie dog concen¬ 
tration area has been mapped in the 
wellfield. 

Aquatic resources for the Exxon Alter¬ 
native C02 Supply has been described 
in detail in the Riley Ridge Environ¬ 
mental Impact Statement (BLM, 1983c). 
Streams that may be affected within 
the wellfield include Middle Piney 
Creek, South Piney Creek, Dry Piney 
Creek and their tributaries. Game 
fish in the streams include rainbow, 
brown and brook trout and mountain 
whitefish. Upper reaches of some 
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streams contain populations of 
Colorado River cutthroat trout. This 
species is considered as a sensitive 
species. 

3.6.10 No Action Alternative 

The No Action Alternative affected 
environment for wildlife resources is 
the same as previously described for 
the Proposed Actions in Sections 3.6.2 
through 3.6.6. 

3.7 AIR QUALITY 

3.7.1 Introduction 

The climate of the proposed project 
areas and in the vicinity of project 
alternatives is semi-arid with preci¬ 
pitation ranging from 5.5 to 12 inches 
per year. Greatest precipitation is 
received between April and June with 
the least received in winter months 
(National Oceanic and Atmospheric 
Administration, 1985). The climate 
is mid-continental which is marked by 
large annual, daily and day-to-day 
temperature ranges, with low relative 
humidity and generally moderate or 
small and irregular rainfall. Winds 
are generally from the west or south¬ 
west, persistent and strong. The 
winds contribute to good air quality 
by dispersing pollutants but can also 
degrade visibility and increase air 
borne suspended particulates. Atmos¬ 
pheric dispersion is also enhanced 
during the day by strong surface 
heating providing for surface-based 
instability. This instability is 
limited at night, reducing dispersive 
capacity (BLM, 1983d). 

The condition of the air resource in 
the areas is generally good, with 
ambient concentrations of regulated 
pollutants well below both Wyoming 
(WAAQS) and National Ambient Air Quality 
standards (NAAQS) (see Table 3-20) 
(BLM, 1983d; Exxon, 1985). Ambient 
concentrations of particulates are 
generally not as low as gaseous air 
pollutants, and may in some cases be 

attributable to natural sources of 
wind-blown or fugitive dust. All the 
proposed project and alternative 
project areas are considered Class II 
under Wyoming Prevention of Significant Deteri¬ 
oration (PSD) regulations. Under these 
regulations new pollutant sources must 
demonstrate that their incremental 
impacts will be below designated 
significance levels. Significance 
levels are considered baseline emis¬ 
sion levels at a given location plus 
an incremental increase in emissions 
from the new source. 

The potential for acid deposition from 
oil and gas development has been of 
special interest in the Jim Bridger 
and Fitzpatrick wilderness areas. 
These areas are designated as Class 
I areas under the PSD regulations and 
therefore have much lower allowable 
PSD increments (see Table 3-20). These 
wilderness areas are located approxi¬ 
mately 65 miles northeast of the 
proposed Fontenelle Plant. Table 3-21 
lists background acid rain monitoring 
data for Pinedale, Wyoming, which is 
part of the National Atmospheric 
Deposition Program (BLM, 1985b). 

3.7.2 Fontenelle Project 

The Fontenelle Project would be con¬ 
structed and operated within National 
Oceanographic and Atmospheric Adminis¬ 
tration (NOAA's) Green and Bear 
Drainage Climatological Division and 
the southern part of the Sublette Air 
Basin. Precipitation averages less 
than 9 inches per year (NOAA, 1985). 
The mean visual range is from about 
70 miles north of the proposed plant 
site to about 110 miles south of the 
proposed plant site (BLM, 1983d; 
Latimer and Ireson, 1980). Visibility 
monitoring by Northwest Pipeline 
Company at the Craven Creek Plant Site 
(June 1982 - March 1983) indicates a 
slightly lower annual 50 percentile 
background visual range of about 60 
to 75 miles and 65 to about 90 miles 
at the Shute Creek Plant site (Exxon, 
1985). 
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Table 3-20. Wyoming and National Ambient Air Quality Standards and Prevention of 

Significant Deterioration Increments, (a) 

Wyoming 
Standards 

(ug/m3) 

National Standards (ug/m3) PSD Increments 

Contaminants Primary Secondary Class I Class II Class III 

TSP 
24-Hour (b) 150 260 150 10 37 75 

Annual (c) 60 75 60 5 19 37 

PM-10 (d) 
Inhalable Particulates 

24-Hour (b) 150 -- — — — 

Annual 50 — • 
"" 

S02 
3-Hour (b) 1,300 — 1,300 25 512 700 

24-Hour (b) 260 365 — 5 91 182 

Annual (e) 60 80 — 2 20 40 

N02 
Annual (e) 100 100 100 

CO 
1-Hour (b) 40,000 40,000 40.000 — •• 

8-Hour (b) 10,000 10,000 10,000 •• 

H2S (f) 
0.5-Hour (g) 70 — 

0.5-Hour (h) 40 — -• •• 

voc 40 tons/year 

a - Tenporary construction-related emissions as well as the more permanent operations-related 
inpacts are subject to NAAQS and WAAQS. However, emissions resulting from emergency 
upsets and start-up and shut-down activities are exempted from NAAQS and WAAQS compliance, 

b - Not to be exceeded more than once per year, 
c - Annual geometric mean, never to be exceeded, 
d - Proposed standard. 
e - Annual arithmetic mean, never to be exceeded, 
f - Wyoming ambient standard only, 
g - Not to be exceeded more than twice per year, 
h - Not to be exceeded more than twice in any five consecutive days. 
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Table 3-21. Rainfall pH Data from the Pinedale, Wyoming 
National Atmospheric Deposition Program Site, (a) 

Year/ Number of 
Month Observations Mean pH 

1982 
August 5 5.28 
September 3 5.53 

October 3 5.99 
November 4 5.51 
December 4 5.79 

1983 
January 1 6.08 
February 4 5.99 

March 5 5.72 

April 4 6.09 
May 5 5.45 

June 4 4.64 

July 3 5.01 
August 4 5.24 

49 5.56 

a - Source: BLM. 1985b. 
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Dispersion potentials were developed 
by the BLM (1985b) for the Fontenelle 
Project area, in the event that H£ or 
other pollutants were released to the 
atmosphere. These potentials help 
determine the extent to which pol¬ 
lutants would be dispersed. These 
potentials were produced using stable 
atmospheric conditions and low wind 
speeds to depict realistic but worst 
case conditions. The Fontenelle Gas 
Processing Plant and the Raptor Unit 
would be within an area designated as 
having low to medium pollution poten¬ 
tial . 

The most significant source of emis¬ 
sions in the Fontenelle Project area 
is the existing Exxon Shute Creek 
Plant. Other nearby sources of sulfur 
dioxide and nitrous oxides include 
Naughton Power Plant (near Kemmerer), 
Opal Gasoline Plant (near Opal), 
Whitney Canyon Gas Plant (near 
Evanston), Texas Gulf Trona Plant 
(near Green River) and Chevron’s 
Phosphate Plant (near Rock Springs). 

Emissions for Phase I and Phase II of 
Exxon’s Shute Creek Plant have been 
reviewed and approved by the Wyoming 
Division of Environmental Quality 
(WDEQ)—Air Quality Division. Disper¬ 
sion modeling of the air pollutants 
from the Shute Creek Plant was per¬ 
formed as part of the analysis re¬ 
quired for the PSD permit application 
for the plant. A PSD permit was 
required for the Exxon Plant because 
projected emissions of sulfur dioxide, 
nitrogen dioxide, hydrogen sulfide and 
reduced sulfur compounds were expected 
to exceed the 100 ton/’year level. The 
dispersion modeling included Phase I 
and II of Shute Creek and all other 
existing sources in the project area. 
Amoco’s Fontenelle Project would not 
likely require a PSD permit since no 
pollutant emissions are expected to 
exceed 100 tons per year. 

Predicted emission rates from Phase 
II of the Shute Creek Plant (not yet 
constructed) were reported by Exxon 
(1985) at the following levels: 

o Carbon monoxide--30.7 tons per 
year (tpy); 

o Nitrogen oxides--374.5 tpy; 
o Particulate matter--6.6 tpy; 
o Sulfur dioxide--2677.8 tpy; 
o Ozone (VOC emissions)--39.4 tpy; 
o Hydrogen sulfide--193.8 tpy; 
o Total reduced sulfur--3959 tpy. 

Phase I and Phase II of the Shute 
Creek Plant do not violate WAAQS/ 
NAAQS. The PSD increments are not 
exceeded by all PSD sources in the 
area combined. However, the combina¬ 
tion of Phase I and Phase II with 
other sources in the area was modeled 
to consume 87 percent of the available 
24-hour sulfur dioxide increment 
(Exxon, 1989). The highest concentra¬ 
tions typically occur in the high 
terrain areas of the Opal Bench, which 
is located two to three miles south 
of Exxon’s Plant site, and on Dodge 
Rim approximately four miles north of 
the plant. 

One of the major emissions from Ex¬ 
xon’s Plant is carbonyl sulfide. No 
ambient air standards have been es¬ 
tablished for this compound because 
of a lack of data on health effects 
and environmental impacts of the 
pollutant, but Exxon’s PSD permit 
contains specific limits on the amount 
of carbonyl sulfide which may be 
emitted. 

The issue of potential acidic deposi¬ 
tion has been addressed in various 
permit proceedings for Exxon’s Shute 
Creek Plant. Exxon (1985) evaluated 
the potential for dry and wet acid 
deposition from sulfur dioxide and 
nitrogen dioxide emissions from Phase 
II in the PSD permit and Industrial 
Siting applications. The PSD permit 
application concluded that the deposi¬ 
tion rates in the Bridger Wilderness 
Area would be insignificant. The 
resulting pH change in Bridger Wilder¬ 
ness Area lakes was estimated to be 
less than 0.01 pH units. 

3.7.3 Elk Basin Project 

The proposed Elk Basin Plant would be 
constructed and operated within NOAA* s 
Big Horn Climatological Division. 
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Annual precipitation averages about 
5.5 inches at Deaver. Overall, the 
area averages about 7 to 8 inches. 
Hydrogen sulfide and S02 are present 
in the Elk Basin Field, but estimates 
of quantities from Amoco’s existing 
operations are not available. Total 
suspended particulates (TSP) is the 
only contaminant for which long-term 
monitoring data are available in the 
project area. Monitoring stations at 
Lovell, Cody and Meeteetse had mean 
values for TSP of 32, 8 and 18 micro¬ 
grams per cubic meter (ug/m3), 
respectively. There have not been any 
violations of the WAAQS standard for 
either the 24-hour or the annual 
standard at any of these stations. 
These values are well below Wyoming 
and National standards (see Table 
3-20). 

3.7.4 Beaver Creek Project 

The Beaver Creek Project would be 
constructed and operated within NOAA’ s 
Wind River and Upper Platte Climatolo¬ 
gical Division and has annual precipi¬ 
tation of about 8 inches. Background 
visibility in the area is approxi¬ 
mately 105 miles (BLM, 1986b). 

Hydrogen sulfide-contaminated natural 
gas and oil is produced in the Beaver 
Creek Field. The Beaver Creek Field 
is considered to have a high potential 
for pollution based on general airflow 
patterns as influenced by local topo¬ 
graphy and meteorological conditions 
(BLM, 1986b). 

3.7.5 Little Buffalo Basin 
Project 

The Little Buffalo Basin Project Area 
is within NOAA’s Big Horn Climatologi¬ 
cal Division. Average annual precipi¬ 
tation averages from about 8 to 10 
inches (Soil Conservation Service, 
1983b). Total suspended particulates 
is the only contaminant that has been 
monitored at the Meeteetse monitoring 
station. The long-term mean is 18 
ug/m3, which is well below WAAQS and 
NAAQS. Existing operations in the 

field emit unknown quantities of H2S 
and S02. 

3.7.6 Salt Creek Project 

The Salt Creek Project would be con¬ 
structed and operated within NOAA’s 
Powder, Missouri and Tongue Drainage 
Climatological Division. Average 
annual precipitation is about 12 
inches. The Salt Creek Field current¬ 
ly produces H2S as a by-product of oil 
production and emits unknown quan¬ 
tities of H2S and S02. The background 
rural annual geometric mean concentra¬ 
tion of TSP for the region is about 
15 ug/m3 (BLM, 1984a). Air quality 
degradation is localized in and near 
populated areas and mining activities 
where particulate levels are signifi¬ 
cantly higher than background levels. 
Table 3-22 gives concentrations of 
TSP, nitrogen dioxide (N0X) and S02 
for areas within the BLM Platte River 
Resource Area. The Casper monitoring 
station is approximately 36 miles 
south of the project area and the 
Irene Ranch monitoring station is 
about 50 miles to the east of the 
project area. 

3.7.7 Beaver Creek Alternative 

Air quality conditions for this pipe¬ 
line alternative are the same as 
existing conditions for the Beaver 
Creek Project. 

3.7.8 Frontier/Casper 
Alternative 

Air quality conditions for this pipe¬ 
line alternative include the baseline 
conditions for both the Fontenelle and 
the Salt Creek project areas. 

3.7.9 Exxon Alternative C02 
Supply 

The baseline air quality resources for 
this alternative are the same as 
previously described for the 
Fontenelle Project in Section 3.7.2. 
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Table 3-22. Background Air Quality in BLM’s Platte River Resource Area: 
Annual Arithmetic Means and Maximum Values. 

Pollutants 
(Concentration In Micrograms Per Cubic Meter) 

Monitoring 
Location 

TSP NOX S02 

Mean Maximum Mean Maximum Mean Maximum 

Casper 73 179 26 62 6 28 

Irene Ranch 25 118 4 10 0 2 

a - Source: BLM, 1984a. 
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3.7.10 No Action Alternative 

The air quality affected environment 
would be the same for the No Action 
Alternative as was previously de¬ 
scribed for the Proposed Actions in 
Section 3.7.2 through 3.7.6. 

3.8 CULTURAL RESOURCES 

3.8.1 Introduction 

The cultural resources of the project 
areas are described based on Class I 
inventories within the field boun¬ 
daries and within sections which would 
be crossed by the proposed pipeline 
routes of the Fontenelle, Beaver 
Creek, Little Buffalo Basin and Salt 
Creek projects (Powers Elevation, 
1988a-d). A Class I survey reviews 
and synthesizes existing information 
about the known cultural resources of 
these areas (considered the study 
areas for purposes of this section of 
the FEIS). Sites are noted regardless 
of land ownership. The purpose is 
twofold: first, to indicate whether 
existing data are sufficient to deter¬ 
mine whether or not the project will 
have a significant impact on cultural 
resources; and second, if a right-of- 
way is to be issued, to determine 
where a Class:III survey is needed to 
identify, evaluate and protect sig¬ 
nificant cultural resources. 

Recommendation for a Class III survey 
is justified based on the Class I 
survey, either because the evidence 
indicates a moderate to high potential 
for significant cultural resources or 
there is insufficient survey data to 
rule out the existence of significant 
cultural resources. 

Archeological sites are evaluated with 
specific guidelines. Sites are evalu¬ 
ated based upon their eligibility for 
the National Register of Historic 
Places (NRHP). Regulations have 
developed a screening process that 
provides for protection of eligible 
sites. 

National Register guidelines (36 CFR 
60.4) define four criteria of sig¬ 
nificance; the guidelines state that: 
"The quality of significance in 
American history, architecture, 
archeology and culture is present in 
districts, sites, buildings, struc¬ 
tures and objects of State and local 
importance that possess integrity of 
location, design, setting, materials, 
workmanship, feeling and association 
and: 

a. That are associated with events 
that have made a significant 
contribution to the broad 
patterns of our history; or 

b. That are associated with the 
lives of persons significant 
in our past; or 

c. That embody the distinctive 
characteristics of a type, 
period, or method of construc¬ 
tion, or that represent the 
work of a master, or that 
possess high artistic values, 
or that represent a significant 
and distinguishable entity 
whose components may lack 
individual distinction; or 

d. That have yielded, or may be 
likely to yield, information 
important in prehistory or 
history." 

In Wyoming, sites generally considered 
eligible for the NRHP are: 

o Rock shelters and caves contain¬ 
ing cultural materials; 

o Pottery scatters; 
o Paleo-Indian sites; 
o Communal big game kill sites; 
o Prehistoric or proto-historic burials; 
o Effigy figures, medicine wheels ; 
o Petroglyphs and pictographs; and 
o Multi-component and/or strati¬ 

fied cultural sites, and sites 
with intact structural remains. 

Historical sites which are generally 
considered eligible are trails, buri¬ 
als, structural remains associated 
with trails and historic inscription 
sites. 
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For the Class I surveys, data were 
examined from a variety of sources 
including the files of the Wyoming 
State Historic Preservation Office 
(SHPO), the Wyoming State Office of 
BLM, the University of Wyoming, the 
University of Colorado, the Denver 
Public Library and the BLM resource 
area office appropriate for each 
project. 

A Class III inventory was conducted 
for the Elk Basin Trunk Pipeline route 
(Powers Elevation, 1988e). This was 
an intensive pedestrian survey of the 
route, excluding private property 
where investigators were denied access 
(see Appendix 3, Memorandum of Agree¬ 
ment on Cultural Resources for the 
Bairoil/Dakota Project and Roles and 
Procedures for the Amoco projects). 
The Class III survey included a liter¬ 
ature review comparable to the Class 
I surveys described above. The pur¬ 
pose of the Class III survey was to 
locate, record and evaluate all cul¬ 
tural resources found in a 100-foot- 
wide corridor (50 feet on both sides 
of the proposed pipeline centerline). 

Table 3-23 summarizes cultural re¬ 
sources identified in both the Class 
I and Class III surveys for the Pro¬ 
posed Actions. Numbers of sites 
listed under each project section do 
not necessarily correspond directly 
to other numbers in the tables. One 
site may be both within a field boun¬ 
dary and crossed by the spur or trunk 
pipeline. Other sites include both 
prehistoric and historic components. 

Table 3-24 indicates the percentage 
of each project area surveyed (and 
adequacy of the survey) and categoriz¬ 
es sites as eligible, not eligible or 
of undetermined eligibility. 

3.8.2 Fontenelle Project 

The Class I inventory revealed 110 
cultural properties known within the 
study area. Of these, 88 are prehis¬ 
toric sites, 11 have both prehistoric 
and historic components, and 11 are 
historical properties. 

The majority of prehistoric sites in 
the study area contain both artifacts 
and features which are inferred to 
have been used for habitation and/or 
food processing. There are 27 lithic 
scatters, inferred to be lithic procure¬ 
ment and/or chipping areas, one 
single-feature site and one rock art 
site. 

Of the 99 previously recorded sites, 
17 are considered eligible to the 
NRHP. Historic resources in the 
project area include: the Sarah 
Whitman/Pioneer Cemetery, Case-Davis 
Ferry and Ford, Slate Creek Cutoff or 
the Kinney and Baker-Davis trails, the 
Opal Wagon Road and several sites used 
for stock herding activities. Por¬ 
tions of the Opal Wagon Road, Case 
Road and a road from Slate Creek to 
the Green River will be crossed by the 
proposed gas gathering system. 

3.8.3 Elk Basin Project 

The Class III survey for the study 
area located 151 cultural properties. 
Of these, 106 are prehistoric sites, 
18 contain both prehistoric and his¬ 
toric components and 27 are historical 
properties. 

Of the prehistoric sites, 45 are 
lithic scatters, 61 contain both 
artifacts and features and three sites 
contain only features. Fifteen of the 
lithic scatters are believed to be 
lithic procurement sites and the 
remainder are considered to be knapping 
stations. One also showed evidence 
of vegetal processing activities. 
The 61 locations containing both 
artifacts and features are considered 
to have been camping or habitation 
sites. 

Of the 40 historic properties, 21 are 
related to ranching activities which 
include stock herding camps and home¬ 
steads. The other historical sites 
include eight irrigation canals, six 
trails or roads, one railroad bed, 
one oil field trash dump and two trash 
scatters. 

3-72 



Table 3-23. Cultural Resource Sites Identified in Class I and Class III Surveys, (a) 

Fontenelle 
Class I 

Elk Basin 
Beaver Creek 

Class I 
Little Buffalo Salt Creek 

Type of Site Class I Class III Class I Class I 

Prehistoric Recorded 88 106 90 126 64 3 

Historic Recorded 
Historic Unrecorded 

11 
8 

27 
20 

21 14 
17 

11 
28 

12 
2 

Prehistoric & Historic 
Recorded 11 18 19 15 13 1 

PREHISTORIC 

Lithic scatter/quarry 
Artifacts & features (b) 
Features 
Rock Art 

27 
70 

1 
1 

45 
61 

3 

53 
78 
10 

37 
37 

3 

1 
3 

HISTORIC 

Homesteads 
Habitation sites 
Residential sites 
Townsites 
Urban features 
Trash scatters/duirp 
Grave/cemetery 
School 

Ranching related 
Herding camps 
Irrigation canals/ditches 
Rock cairn 

Trail/road 
Railroad 
Landing strip 
Ferry crossing 
Stage station 

Oil field/wells 
Pipeline 
Gravel pit 
Industrial site 

Miscellaneous 

2 
3 

8 
8 

21 
18 

8 

6 
1 

1 

8 

1 
2 

3 
7 

3 

2 

8 
9 

11 
3 

4 
1 
1 

2 
2 

5 
1 

1 

1 

a - Source: Powers Elevation, 1988a-e. 
b - and/or fire-cracked rock. 
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Table 3-24. Cultural Resource Survey Summary, (a) 

Project 

Area Surveyed Prehistoric Sites Historic Sites Multicomponent Sites 

Not Not Not 
% of Area Eligible Eligible Undetermined Eligible Eligible Undetermined Eligible Eligible Undetermined 

(% Adequate) (b) (c) 

Fontenelle 
Raptor Field 
Plant Site 
Access Road 
Gas Gathering 
Not at Risk 

23 
50 
19 

(23) 
50) 

P 
3 

1 
1 1 
2 4 

13 26 

Elk Basin 
Field 
Pipeline 
Not at Risk 

100 (100) (d) 20 71 

Beaver Creek 
Field 37(1) 6 55 
Pipeline 
Not at Risk 

14 (13) 2 4 

itle Buffalo Basin 
Field 0 6 
Pipeline 
Not at Risk 

0 4 
9 

Salt Creek 
Field 
Pipeline 
Not at Risk 

86 (1) 0 0 
0 0 0 

Beaver Creek Alternative 
Pipeline Unknown 

Frontier/Casper Alternative 
Pipeline Unknown 

19 
1 
3 
2 

24 

0 

38 

22 (e) 

32 
4 

14 

3 
0 

2 

9 

0 
5 

0 
0 

0 
0 

1 

12 

2 
4 

0 
0 

0 
0 

4 
2 

4 
9 

0 8 

8 0 
13 0 

11 1 
28 1 

13 0 
2 0 

11 0 

8 5 
0 1 

4 5 
2 0 

0 1 
0 0 

a ** Source: Class I and Class III surveys by Powers Elevation (1988a-e). 
b - To be considered "adequate," both survey methods and recording methods must be adequate, 
c * includes provisionally eligible and eligible with concurrence sites, 
d Does not include areas of potential temporary use permits, 
e - Includes eligible and not eligible sites. 



Thirty-two of the cultural sites 
(prehistoric and historic) have been 
evaluated as eligible or provisionally 
eligible for nomination to the NRHP. 
The eligible prehistoric sites include 
two large (about 31,000 and 240,000 
square meters) areas of fire-cracked 
rock, lithic tools and debitage. Many 
of the provisionally eligible prehis¬ 
toric sites, for which further testing 
is recommended, are located in deposi- 
tional environments (e.g., at the toe 
of a colluvial slope) which indicate 
a high potential for intact buried 
materials. The eligible historical 
sites are eight canals (Sidon, 
Frannie, St. Joe’s, Tatman, Farmer, 
Bench, Bank and Elk-Lovell) and the 
Bridger Trail. 

Associated Projects. Cultural re¬ 
source data for the Bairoil/Dakota 
Pipeline are not included on Table 
3-23 or 3-24 because they are not 
available for presentation in the same 
format. From mileposts 112 to 185, 
53 sites are currently known (BLM, 
1985a). These include lithic scat¬ 
ters, stone rings, cairns, an historic 
trash dump, camps and an historic 
structure. Twenty of these sites are 
considered eligible for the NRHP by 
the survey archeologists. The pipe¬ 
line would also cross the 
Oregon-Mormon National Pioneer 
Historical Trail (Oregon-Mormon Trail) 
(in three places between mileposts 
131.3 and 133), the Ft. Bridger-Ft. 
Casper Military Road and the Bridger 
Emigrant Trail, all of which are 
considered NRHP eligible. It has not, 
however, been determined if the 
crossing areas are contributing 
segments. The Oregon-Mormon Trail is 
known to be a two-track road in the 
crossing area (BLM, 1985a). 

Because of landowner denials, a por¬ 
tion (approximatly 10 miles) of the 
Bairoil/Dakota Pipeline has not been 
surveyed. Prior to construction, BLM 
will require Class III surveys for 
this portion and adequate mitigation 
in compliance with BLM’s approved 
treatment plan for the pipeline. 

3.8.4 Beaver Creek Project 

The Class I survey for the study area 
revealed 155 recorded cultural proper¬ 
ties.. Of the recorded sites, 126 are 
prehistoric sites, 15 have both pre¬ 
historic and historic components and 
14 are historical properties. 

Of the 141 prehistoric sites with 
prehistoric components, 53 are lithic 
scatters, 78 have both artifacts and 
features and/or fire-cracked rock, and 
10 contain features only. The majori¬ 
ty of the sites are inferred to have 
functioned as habitation and/or food 
processing sites and chipping/knapping 
stations. Three are considered 
secondary lithic procurement sites and 
one is believed to be a possible 
hunting blind. Of the 141 sites with 
prehistoric components, six are eligi¬ 
ble for nomination to the NRHP and six 
others have concurrence from the 
Keeper of the NRHP to be eligible. 
The majority of eligible sites have 
hearth features in association with 
lithics with an inferred function of 
a camp site. One site is a bell¬ 
shaped fire pit. 

The historic sites revealed in the 
Class I survey include: stock herding 
activities, stage stations, oil 
fields, homestead claims, an irriga¬ 
tion ditch and trails. The trails 
include the main branch of the 
Oregon-Mormon Emigrant Trail; the 
Rawlins to Fort Washakie Trail and two 
unnamed trails, which were branches 
of the Rawlins to Fort Washakie Trail. 
Previously recorded sites which are 
eligible for the NRHP include the Kirk 
Ranch, the Ice Spring Slough Station 
and the Crooks Gap Stage Station. 

3.8.5 Little Buffalo Basin 
Project 

The Class I survey of the study area 
revealed 88 recorded cultural sites 
and 28 unrecorded sites. Seventy- 
seven of these sites were prehistoric 
sites, with 37 containing both 
artifacts and features and/or fire- 
cracked rock and three contained 
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features only. The remainder are 
lithic scatters or quarry sites. The 
majority of the sites are believed to 
be lithic procurement areas, while the 
remainder functioned as habitation 
sites and/or food processing and 
lithic chipping areas. Of the 77 
recorded sites with prehistoric com¬ 
ponents, one habitation/lithic scatter 
site is considered NRHP eligible. 

Twenty-five historic sites have been 
recorded in the study area, of which 
13 sites have both prehistoric and 
historic components and 12 contain 
only historic remains. These sites 
include rock cairns, isolated trash 
scatters, oil well locations, oil 
camps, habitation sites, ranches, 
sheepherding camps , irrigation ditch¬ 
es, residential sites, a school and 
a pipeline. None of the historic 
sites identified have been formally 
evaluated as eligible for the NRHP. 

3.8.6 Salt Creek Project 

Sixteen recorded cultural sites were 
identified in the Class I survey 
within the study area. Of these, 3 
are prehistoric sites, 1 has both 
prehistoric and historic components 
and 12 are historical properties. 

Three of the prehistoric sites contain 
both artifacts and features and the 
other site is a lithic scatter. None 
of the four prehistoric sites have 
been evaluated for NRHP eligibility. 

The historic sites that have previous¬ 
ly been recorded in the study area 
include: a trail, an abandoned rail¬ 
road grade, a homestead, school, 
townsite, urban features, an indus¬ 
trial site, oil well locations, and 
an oil field. The majority of the 
sites are related to development of 
the Salt Creek Oil Field. None of 
the sites identified have been evalua¬ 
ted as being eligible for the NRHP. 
However, a number of these sites may 
be potentially eligible. These sites 
could include the historic road to 
the Powder River Valley, the Town of 
Midwest, the power plant, the Shannon 

Well, the Dutch Well, the Stock Well, 
the Middy Well, the Iba claim and the 
entire Salt Creek Oil Field. 

Associated Projects. From mileposts 
185 to 263 of the Bairoil/Dakota 
Pipeline there are 11 known prehis¬ 
toric camps and lithic scatters with 
two sites potentially eligible for the 
NRHP (BLM, 1985a). 

3.8.7 Beaver Creek Alternative 

A Class I survey has not been con¬ 
ducted for the Beaver Creek Alter¬ 
native. While individual site surveys 
have been conducted along the align¬ 
ment, a very small portion of the 
route has been surveyed for cultural 
resources (Charles, 1988). If this 
alternative is implemented, Class I 
and Class III cultural surveys would 
be conducted. 

3.8.8 Frontier/Casper 
Alternative 

The Casper Section of the Frontier/ 
Casper Alternative has not been 
surveyed for cultural resources. 
Studies would be required if this 
alternative is implemented. The route 
of the Frontier Access Section was 
studied in conjunction with the con¬ 
struction of the adjacent Rangely C02 
Pipeline. A Class III survey was 
conducted before construction and 
several areas were mitigated during 
and after construction (Woodward-Clyde 
Consultants, 1985). 

3.8.9 Exxon Alternative C02 
Supply 

A literature/records survey for cul¬ 
tural resources of the Shute Creek 
Plant site, Riley Ridge Wellfield and 
part of the feed gas pipeline was 
conducted in preparation of the Riley 
Ridge Natural Gas Project DEIS (BLM, 
1983c; BLM, 1983f). Three NRHP eligi¬ 
ble sites are known from the Shute 
Creek Plant site. These sites total 
about 540 acres and all were mitigated 
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during implementation of the Exxon 
Project. 

A total of 137 prehistoric and his¬ 
toric sites of potential significance 
were located along the one mile right- 
of-way defined for linear facilities 
of the Shute Creek Project. The most 
intense clustering of sites in the 
vicinity of the feed gas pipeline 
include: 24 sites in the corridor to 
the Trailblazer Pipeline, 26 in the 
C02 pipeline to Mapco and in the 
right-of-way along the water line of 
the Green River (BLM, 1983f). The 
Sublette Cutoff of the Oregon Trail 
and the Slate Creek Trail would be 
crossed by the feed gas trunkline 
(BLM, 1983f; BLM, 1986e). All known 
historic and prehistoric sites im¬ 
pacted by the feed gas pipeline were 
mitigated by avoidance or data collec¬ 

tion. 

Only 16 prehistoric sites were record¬ 
ed (in 1983) in the wellfield. This 
number reflects the very small portion 
of the area that had been surveyed 
(less than 3 percent). Fourteen 
historic sites with architectural 
features (excluding trails) were also 
identified in the wellfield. The 
Lander Road is considered a signifi¬ 
cant historical resource in the well¬ 
field. 

3.8.10 No Action Alternative 

Cultural resources for the No Action 
Alternative would be the same as those 
identified for the Proposed Actions 
in Section 3.8.2 through 3.8.6. 

3.9 MINERAL AND PALEONTOLOGICAL 
RESOURCES 

3.9.1 Introduction 

Wyoming is divided into three major 
physiographic categories: mountains, 
the high northwestern plateau and 
basins (Glass and Blackstone, 1987). 

Proposed Action and alternative 
spur and trunk pipeline routes would 
cross several local physiographic 

provinces, including the Bighorn 
Basin, the Owl Creek Mountains, the 
Wind River Basin, the Casper Arch, the 
Granite Mountains and the Green River 

Basin. 

Basins hold the majority of the 
state • s mineral resources . Limestone , 
gypsum, bentonite and phosphate fre¬ 
quently occur in outcrops along the 
basin margins. Coal and uranium 
deposits are found at the surface 
farther out in the basins. Underlying 
rock units are reservoirs for oil and 
gas deposits; resources of trona and 
oil shale are found in the central 
part of the Green River Basin (Glass 
and Blackstone, 1987). Other miner¬ 
als, including limestone, gypsum, 
crushed rock, jade, sand, gravel, 
gold, copper, iron ore, phosphate and 
diamonds , are mined in various regions 
of Wyoming. 

Wyoming is a state with high potential 
paleontological resource value. Its 
geologic history has allowed for the 
development of fossils, and the climate 
provides the erosional power to expose 
fossils. Investigative work has been 
conducted throughout the state, and 
isolated or limited areas with paleon¬ 
tological resources have been iden¬ 
tified over wide areas. Many of the 
geologic formations which would be 
crossed by the pipelines are known to 
contain paleontological resources. 
Sedimentary rock formations along the 
routes range primarily from late 
Cretaceous through mid-Tertiary in age 
and contain a fairly complete record 
of the prehistoric life of western 
North America during this time span 
from approximately 100 to 15 million 
years ago. 

3.9.2 Fontenelle Project 

The Fontenelle Plant, gas gathering 
system and Raptor Unit would be con¬ 
structed in the Green River Basin 
physiographic province. The 
Fontenelle Project would be con¬ 
structed in an area considered to have 
a high potential for oil and gas 
development. No oil fields are 
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immediately adjacent to the project 
area, but there are a number of gas 
fields. "Sour gas" (natural gas 
containing hydrogen sulfide) occurs 
in many of the gas-bearing formations 
in the Green River Basin. Coal and 
trona are mined south and east of the 
project area, although much of the 
underlying coal is too deeply buried 
to be mined economically using present 
technology. No suitable areas for 
surface mining of oil shale occur in 
the project’s vicinity. 

The project would cross five geologic 
formations or stratigraphic units 
(Table 3-25). Areas underlain by the 
Green River and Bridger formations 
are considered to have a high poten¬ 
tial for fossils (BLM, 1978). Both 
the Kemmerer and Green River resource 
areas are noted for their paleontolo¬ 
gical resources. 

3.9.3 Elk Basin Project 

From southeast to northwest, the Elk 
Basin Trunk Pipeline would cross the 
Casper Arch, Wind River Basin and 
Bighorn Basin physiographic provinces. 
The pipeline would cross the north¬ 
eastern corner of the Wind River Coal 
Basin (mileposts 150 - 172) and the 
central portion of the Bighorn Coal 
Basin (mileposts 0 - 103). Uranium 
mining has occurred along the proposed 
right-of-way, but has declined in 
recent years due to unfavorable econo¬ 
mics. Within the BLM South Bighorns 
Resource Management Unit (mileposts 
145 - 155), the trunk pipeline would 
be located adjacent to areas of exten¬ 
sive bentonite claims• No other 
minerals have been identified in this 
area. Within the Platte River Re¬ 
source Area’s Management Unit 14, the 
pipeline would traverse an area with 
a high oil and gas potential (BLM, 

1984c). 

The project would cross 14 geologic 
formations or stratigraphic units, as 
listed in Table 3-25. Six of these 
units are of high paleontological 
sensitivity. Two general areas of 
paleontological research exist along 

the route of the proposed Elk Basin 
C02 Trunk Pipeline. The Bighorn 
Basin, including the general area of 
mileposts 50 to 76, has had an ongoing 
history of paleontological interest 
(BLM, Worland District, File Data). 
The second area of research is the 
Lysite/Lost Cabin/Badwater/Arminto 
area of Natrona County, approximately 
mileposts 130 to 157 of the proposed 
trunk pipeline. The Elk Basin Plant 
and wellfield areas are dominated by 
Upper Cretaceous formations of mod¬ 
erate paleontological sensitivity 
(Table 3-25). 

Associated Projects. The Bairoil/ 
Dakota Pipeline would cross the Wind 
River Coal Basin (mileposts 164-180) 
(Hausel et al., 1979). Zeolite 
deposits are also found in the vicin¬ 
ity of milepost 160 (BLM, 1986b). 
The pipeline would be in proximity to 
oil and gas fields near Crooks Gap 
(milepost 112), north of the Rattle¬ 
snake Hills (milepost 160) and near 
Powder River (milepost 185) (Stephen¬ 
son et al., 1984). 

The pipeline would cross 12 strati¬ 
graphic units. The Wagon Bed, Wind 
River Lance, Ft. Union and White River 
formations all have a high paleon¬ 
tological sensitivity. The latter 
contains vertebrate fossils of nation¬ 
al significance (BLM, 1986b). 

3.9.4 Beaver Creek Project 

The Beaver Creek Project would origi¬ 
nate at the Sweetwater Uplift south 
of Jeffrey City and would run north¬ 
west across a portion of the Wind 
River Coal Basin. Oil and gas produc¬ 
tion have been significant in the 
project’s vicinity, though production 
has declined since 1980. There are 
no active coal mines near the propos¬ 
ed project, but zeolites are mined 
four miles southwest of Sand Draw near 
milepost 14. While uranium mining 
operations have ceased temporarily in 
almost all of the area’s uranium 
districts (BLM, 1986b), uranium 
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Table 3-25. Geologic Formations or Stratigraphic Units Crossed by the Proposed Actions and Alternatives and the Dominant Units in the Wellfields. 

Formation/ 
Stratigraphic Unit 

Paleontological 
Sensitivity 

Elk 
Fontenelle Basin 

Beaver 
Creek 

Little 
Buffalo 
Basin 

Salt 
Creek 

Beaver 
Creek 

Alternative 

Frontier/ 
Casper 

Alternative 

Bairoil/Dakota 

Milepost Milepost 
112-185 185-221 

Exxon Alternative 
C02 Supply 

Dune Sand & Loess Low X X X 

Phosphoria Formation Moderate X 

Chugwater Formation High X 

Thermopolis Shale High X 

Frontier Formation Moderate X 

Meeteetse Formation Moderate x (a) 

Battle Spring Formation Moderate X X 

Cody Shale Moderate x (a) X x (a) x (a) X X 

Miocene Rocks Moderate-High X X 

Wagon Bed Formation High X X X 

Wind River Formation High X X x (a) X 

Alluvium & Colluvium Low x (a) x X (a) X X X 

Mesaverde Formation Moderate x (a) x (a) X X 

Lance Formation High x (a) X X X 

Ft. Union Formation High X X X 

Tatman Formation High X 

Willwood Formation High X 
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Table 3-25. Continued. 

Formation/Stratigraphic 
Unit 

Paleontological 
Sensitivity Fontenelle 

Elk 
Basin 

Beaver 
Creek 

Little 
Buffalo 
Basin 

Salt 
Creek 

Beaver 
Creek 

Alternative 

Frontier/ 
Casper 

Alternative 

Exxon Bairoil/Dakota 

Milepost Milepost 
112-185 185-221 

Exxon Alternative 
C02 Supply 

Gravel, Pediment & 
Fan Deposits Low X X X X 

Green River Formation, 
Laney Member High X X 

Wilkins Peak High X 

Bridger Formation High x (a) X X 

White River Formation High X X 

Fox Hills Sandstone High X 

Crooks Gap Conglomerate Low X 

Bug Formation Low X 

Wasatch Formation 
LaBarge and Chapo Members High X 

a - Formations or stratigraphic units are dominant in the wellfield. 



development is currently expanding in 
the Green Mountain area (BLM, Lander 
Resource Area, File Data). 

i 

The pipeline would cross seven geolo¬ 
gic formations or stratigraphic units, 
as shown in Table 3-25. Three of 
these are of high paleontological 
sensitivity. The BLM (1986b) has 
noted the occurrence of paleontolo¬ 
gical resources throughout the Lander 
Resource Area. Marine invertebrate 
fossils, dinosaur skeletal remains and 
mammalian remains occur in several 
geologic formations. The Beaver Creek 
Plant and wellfield would be constru¬ 
cted predominately in the Wind River 
Formation (high sensitivity) and 
Quaternary alluvium/colluvium. 

3.9.5 Little Buffalo Basin 
Project 

The proposed Little Buffalo Basin Spur 
Pipeline would be located in the 
Bighorn Basin physiographic province. 
Two gas fields and two oil fields are 
located near the proposed right-of- 
way. Two construction aggregate pits, 
sources of crushed rock, sand, sand 
and gravel, baked rocks and limestone, 
are located along Gooseberry Creek. 

The spur pipeline would cross seven 
geologic formations or stratigraphic 
units, most with high paleontological 
sensitivity (Table 3-25). The area 
surrounding the origin station of the 
proposed Little Buffalo Basin Spur 
Pipeline has yielded a number of 
paleontological resources. Areas of 
known fossil resources occur between 
mileposts 20 and 35 of the spur pipe¬ 
line. The plant and wellfield are 
primarily Cody Shale and Mesaverde 
Formation, both of moderate sensitivi¬ 

ty- 

3.9.6 Salt Creek Project 

The Salt Creek Spur Pipeline would be 
constructed northeast of the Casper 
Arch and west of the Powder River 
Basin physiographic province. Oil 
production has declined over the past 

12 years in the BLM’s Platte River 
Resource Area. Gas production, how¬ 
ever, is expected to increase (BLM, 
1984a). The project area does not 
include economically minable coal. 
The pipeline would run south of the 
Black Hills Bentonite Company Mine at 
Salt Creek, and would be adjacent to 
six oil fields. The nine-mile pipe¬ 
line, plant and wellfield would affect 
the Cody Shale Formation (Table 
3-25). 

Associated Projects. From Natrona 
north to the Salt Creek Pipeline 
origin station (mileposts 185 - 220) 
the Bairoil/Dakota Pipeline would not 
cross any significant areas of coal 
or locatable mineral resources. The 
pipeline would pass within a few miles 
of two oil fields at milepost 220 
(BLM, 1984a). The pipeline would 
cross only two geologic formations, 
neither of which is considered to be 
of high paleontological sensitivity. 

3.9.7 Beaver Creek Alternative 

The Beaver Creek Alternative alignment 
would be constructed in the Wind River 
Basin physiographic province. The 
entire alternative alignment would be 
within the Wind River Coal Basin, 
adjacent to an existing pipeline. 
There are no active coal mines in the 
vicinity of the alternative. Sig¬ 
nificant uranium deposits occur in the 
Copper Mountain Uranium District. A 
number of oil and gas fields are near 
the proposed pipeline route. 

The alternative pipeline alignment 
would cross two geologic formations 
or stratigraphic units (Table 3-25). 
The BLM has noted the occurrence of 
paleontological resources throughout 
the Lander Resource Area, including 
marine invertebrate fossils, dinosaur 
skeletal remains and mammalian re¬ 
mains. The Wind River Formation has 
been characterized as containing 
vertebrate fossils of national sig¬ 
nificance (BLM, 1986b). 

The Beaver Creek Alternative alignment 
would also affect the environment 
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described for the Beaver Creek Trunk 
Pipeline and for most of the Elk Basin 
Trunk Pipeline. The Beaver Creek 
Alternative alignment would not, 
however, affect the Lysite/Lost 
Cabin/Badwater/Arminto area of 
paleontological interest in Natrona 
County. 

3.9.8 Frontier/Casper 
Alternative 

The Frontier/Casper Alternative would 
involve pipeline construction in two 
areas. The Frontier Section would be 
constructed in the Green River Basin 
physiographic province. Several oil 
fields are in the vicinity of the 
Frontier Access Section origin. Trona 
is mined approximately 15 miles east 
of the alternative project area. The 
pipeline would cross the Bridger 
Formation following the existing 
Rangely C02 Pipeline west of Highway 
372. 

The Casper Section would be construct¬ 
ed in the Powder River Coal Basin, and 
would be adjacent to a number of oil 
and gas fields. The Casper Section 
would cross six geologic formations 
or stratigraphic units (Table 3-25). 

3.9.9 Exxon Alternative C02 
Supply 

The Exxon Project is located in the 
Green River Basin physiographic 
province. The plant site and feed gas 
trunkline are within the Green River 
Coal region but are not underlain by 
thick or abundant coal. The plant 
site and about half of the pipeline 
are also underlain by oil shale bear¬ 
ing strata (Hausel et al., 1979). 
Several gas fields are located along 
the feed gas pipeline route (BLM, 
1987d). The feed gas trunkline would 
cross seven stratigraphic units, four 
of which are considered to be of high 
paleontological sensitivity (Table 
3-24). Per the requirements of the 
Riley Ridge Environmental Impact 
Statement, Exxon conducted clearance 

of the pipeline route for paleontolog¬ 
ical resources. 

3.9.10 No Action Alternative 

Mineral and paleontological resources 
for the No Action Alternative would 
be the same as those described for 
Amoco’s Proposed Actions in Sections 
3.9.2 through 3.9.6. 

3.10 VISUAL RESOURCES 

3.10.1 Introduction 

Visual Resource Management (VRM) classes are 
described in this section for each of 
the projects and their alternatives. 
The VRM classification combines an 
evaluation of visual quality, visual 
sensitivity of the area and view 
distances. During preparation of this 
FEIS, visual resource management 
criteria were applied to all lands, 
regardless of ownership. The objec¬ 
tives of the VRM classes are as fol¬ 
lows (BLM, 1986d): 

o Class I: To preserve the exist¬ 
ing character of the landscape; 
does not preclude very limited 
management activity but the 
level of change to the charac¬ 
teristic landscape should be 
very low and must not attract 
attention. 

o Class II; To retain the exist¬ 
ing character of the landscape; 
the level of change should be 
low; management activities may 
be seen but should not attract 
the attention of the casual 
observer; any changes must 
repeat the basic elements of 
form, line color and texture 
found in the predominant natur¬ 
al features of the landscape. 

o Class III: To partially retain 
the existing character of the 
landscape; the level of change 
can be moderate; management 
activities may attract atten¬ 
tion but should not dominate 
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the view; changes should repeat 
the basic elements found in the 
predominant natural features. 

n Class IV: To provide for manage- 
ment “activities which require 
major modification of the ex¬ 
isting character of the land¬ 
scape; the level of change may 
be high and management activit¬ 
ies may dominate the view and 
be the major focus of viewer 

attention. 

Table 3-26 lists by milepost or gener¬ 
al location the VRM classes for the 
proposed projects and their alterna¬ 

tives . 

3.10.2 Fontenelle Project 

The majority of the project area is 
designated either Class III or 
(BLM, 1986a; BLM, 1978). The gas 
gathering system would be constructed 
in a Class IV area near the plant and 
in a Class II area where it crosses 
and parallels the Green River. Within 
both the Kemmerer and Green River 
resource areas, the shore of 
Fontenelle Reservoir (about a one-mile 

corridor) and the Green River are 
Class II VRM areas (BLM, 1986e). All 
but about six miles of the gas gather¬ 
ing system would follow revegetated 
pipeline disturbance or roads. 

The Fontenelle Plant would be con¬ 
structed in a Class IV area adjacent 
to a visually similar industrial 
facility (Exxon’s Shute Creek Plant). 
The wellfield would be located in 
rolling sagebrush/grassland terrain 

on benches about 200 feet above the 
reservoir level. The wellfield would 
be constructed in a Class IV area 
except for the one mile corridor along 
the reservoir. The Raptor Unit is 
currently undeveloped except for one 
exploratory well, but existing dir 
roads provide access to most of the 

field. 

3.10.3 Elk Basin Project 

From the origin station near Powder 
River in Natrona County, the proposed 
trunk pipeline would be routed to the 
Elk Basin Field adjacent to revege¬ 
tated pipeline corridors except where 
the route has been modified to avoid 
cultural resources. The majority of 
the trunk pipeline would be construct¬ 

ed in Class III or Class IV areas. 
Within the Platte River Resource Area, 
the proposed pipeline route would 
follow a designated general corridor 
(BLM, 1984a). The only Class II area 
along the Elk Basin route is south of 
the Bighorn River near the Cedar 
Mountain Wilderness Study Area. The 
pipeline would be constructed in a 
designated utility corridor as it 
crosses the river at this location 
(BLM, 1987b). The entire river, 
except for the designated utility 
corridor, is an avoidance area (BLM, 
1987b). North of the Greybull River, 
in the Cody Resource Area, the pipe¬ 
line would follow a proposed corridor 

(BLM, 1988). 

The plant and wellfield facilities 

would be constructed in areas of 
existing oil field distance that 

Associated Projects. After originat¬ 

ing at milepost 112 in the Class IV 
Crooks Gap area, the Bairoil/Dakota 
Pipeline would cross VRM Class II, HI 

and IV areas (Table 3-26) (BU4, 1^84®; 
BLM, 1986b). Green Mountain and the 
Sweetwater Rocks areas are designated 
Class II. The Sweetwater River, parts 
of the Rattlesnake Hills and a cor¬ 
ridor along Highway 20-26 are Class 
III areas. Within the Sweetwater 
River area, the Oregon-Mormon Trail 
is managed as a Class I area. The 
pipeline would cross Highway 287 
about 0.5 miles from the Split Rock 
Interpretive Site (BLM, 1985a). 
Throughout this area, the pipeline 
would follow a revegetated pipeline 

corridor. 

Since construction of the Frontier 
Pipeline and preparation of the 
Bairoil/Dakota EIS, the Lander Re- 
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Table 3-26. Visual Resource Designations for the Proposed Actions and Alternatives. 

Project Component/ Visual Resource 
Location by Milepost Manangement Class Description 

FONTENELLE 

Plant Site IV 
C02 Wellfield IV 
C02 Wellfield and 

14 -16 II 

Gas Gathering System 
IV 0 - 8 

8 - 14 and W7 II 

4 - 8 and WO - W7 III 

ELK BASIN 
Plant Site and Wellfield IV 

0-17 IV 
17 - 20 III 
20 - 37 IV 

37 - 42 III 
42 - 47 IV 
47 - 56 III 
56 - 80 IV 
80 - 87.5 III 

87.5 - 88 II 
88 - 162 IV 

162 - end III 

BEAVER CREEK 
Plant Site and Wellfield IV 

0 - 12 IV 
12 - 13 II 
13 - 24 IV 
24 - 26 II 
26 - 29 IV 
29 - 31 I. II 
31 - 43 IV 
43 - end 

LITTLE BUFFALO BASIN 
Plant Site and Wellfield IV 

0 - 4 IV 
4 - 12 III 

12 - 15 IV 
15 - 34 III 

34 - end IV 

Majority 

One-mile corridor from shore of Fontenelle Reservoir 

Gas Processing plant site and southern part of gas gathering system 
One-mile corridor along the Green River; river crossing is 
adjacent to Seedskadee National Wildlife Refuge 

Dodge Rim/State Creek area west of the Green River 

Elk Basin oil field 
Elk Basin field to Highway 114 area; proposed utility corridor 
Shoshone River area; proposed utility corridor 
Park - Bighorn County Line agricultural area and south to Emblem Bench; 
proposed utility corridor 

Emblem Bench area along Highway 14-16-20; proposed utility corridor 
Bench Canal south across Greybull River 
Sheep Mountain area 
Sheep Mountain area to Bighorn River corridor 
Bighorn River Valley; designated Linear right-of-way 
Vicinity of Cedar Mountain WSA; designated Linear right-of-way 
From vicinity of Bighorn River to Highway 20-26 corridor 
Parallel to Highway 20-26; partially in designated general corridor 

Beaver Creek oil field 
Includes Beaver Creek and Sand Draw oil fields 
Beaver Divide 

Sweetwater River 

Ice Slough; Oregon-Mormon Trail managed as Class I 
Includes Crooks Gap oil field and the Western Nuclear Uranium Mine 

Little Buffalo Basin oil field 
Little Buffalo Basin oil field 
From the field to vicinity of Hillbilly Rim 
Between Hillbilly Rim and Blue Ridge 
Majority of route along Gooseberry Creek; Class II area north of the 
pipeline in badlands area 

Origin Station 
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Table 3-26. Continued. 

Project Component/ Visual Resource 
Location by Milepost Manangement Class Description 

SALT CREEK 
Plant Site and Wellfield IV (a] 1 Salt Creek oil field 

0-5 IV (a) I Salt Creek oil field 
5 HI (a] 1 Interstate 25 

5 - 9 IV (a] 1 Interstate westward 

BEAVER CREEK ALTERNATIVE 
(entire route) IV Excludes the Wind River Indian Reservation 

FRONTIER/CASPER ALTERNATIVE 
FRONTIER ACCESS SECTION 

0-12 IV 
12 - 24 III Along Highway 372 

CASPER SECTION 
0-6 IV (a) Salt Creek oil field 
6 - 28 III Interstate 25; most in designated general corridor 

28 - 37 IV 
37 - end III Corridors along Interstate 25 and Highway 20-26; most in 

designated general corridor 

EXXON BAIROIL/DAKOTA 
ALTERNATIVE 

112 - 113 V Crooks Gap; Western Nuclear Uranium Mine 
113 - 118 II Green Mountain 
118 - 120 III 
120 - 129 IV 
129 - 133 III Sweetwater River; Oregon - Mormon Trail managed as Class I; crosses 

Highway 287 about 0.5 miles from Split Rock Interpretive Center. 
133 - 143 II Sweetwater Rocks 
143 - 147 III 
147 - 161 IV Keester Basin 
159 - 163 III Rattlesnake Hills 
163 - 180 IV 
180 - 190 III Corrior along Highway 20-26 
190 - 221 IV Includes Salt Creek Area of critical environmental concern 

EXXON ALTERNATIVE C02 
SUPPLY 

Plant Site IV 
0 - 38 IV 

Wellfield III, IV Most of field is Class III - Wyoming Range. 

a - No VRM classes designated for this area. These classes are inferred from surrounding area. 



source Area has designated the 
Oregon-Mormon Trail and the Sweetwater 
Rocks as avoidance areas for 
rights-of-way (BLM, 1986b). The 
pipeline would not follow any of the 
corridors designated in the Platte 
River Resource Area (BLM, 1986b; BLM, 

1984a). 

3.10.4 Beaver Creek Project 

The entire Beaver Creek Trunk Pipeline 
would be constructed adjacent to 
revegetated pipeline corridors. Most 
of the pipeline would be constructed 
in areas designated Class IV (BLM, 
1986b). Areas designated as Class II 
include the Sweetwater River, the 
vicinity of Ice Slough and Beaver 
Divide which is adjacent to the Class 
IV designated Sand Draw Oil Field. 
The route of the Oregon-Mormon Trail 
is managed as a VRM Class I area. The 
Lander Resource Area has not desig¬ 
nated utility corridors but the 
Oregon-Mormon Trail is a right-of-way 

avoidance area. 

The plant and wellfield-related facil¬ 
ities would all be constructed ad¬ 
jacent to existing disturbance in a 

Class IV area. 

3.10.5 Little Buffalo Basin 
Project 

The proposed Little Buffalo Basin Spur 
Pipeline would be routed adjacent to 
an abandoned pipeline and along a 
state highway. Most of the pipeline 
route is designated as Class III with 
small areas of Class IV (see Table 
3-26) (BLM, 1982b). About half of the 
pipeline route would follow State 
Highway 431 and the agricultural 
valley along Gooseberry Creek. The 
badlands area in the South Fifteenmile 
Creek drainage just north of the 
pipeline route is designated Class II. 

The plant and wellfield facilities 
would be constructed in areas of 
existing oil field disturbance in a 

Class IV area. 

3.10.6 Salt Creek Project 

Most of the 9 miles of proposed route 
would either follow an existing road 
(5.5 miles) or would be constructed 
within the Salt Creek Field (2 miles). 
Most of the pipeline route would be 
constructed within the Salt Creek Area 
of Critical Environmental Concern 
which was excluded from visual re¬ 
source management designation (BLM, 
1984a). Extrapolation from VRM 
classes designated for the vicinity, 
however, are included in Table 3-26. 
The pipeline route east of the inter¬ 
state (mileposts 0 to 5) would be 
constructed in an area designated as 
a general corridor (BLM, 1984a). 

The plant and wellfield facilities 
would all be constructed in an in¬ 
tensely developed area designated as 
a general corridor area. The well¬ 
field has not been given a VRM Class 
designation but is comparable to a 

Class IV. 

Associated Projects. Except for the 
Class III corridor along Highway 
20-26, the Bairoil/Dakota Pipeline 
from mileposts 185 to 221 would be 
constructed in a Class IV area (Table 
3-26). It would not, however, follow 
any of the general corridors desig¬ 
nated in the Platte River Resource 

Area (BLM, 1984a). 

3.10.7 Beaver Creek 
Alternative 

The entire Beaver Creek Alternative 
route is designated VRM Class IV, 
except in the Wind River Indian Reser¬ 
vation which has not been classified. 
The proposed route would be construct¬ 
ed adjacent to reclaimed pipelines. 
The Beaver Creek Alternative would 
also affect the environment of the 
Beaver Creek Trunk Pipeline which is 
Class IV, except for the Beaver Divide 
and the Oregon-Mormon Trail. The 
environment described above for the 
Elk Basin Trunk Pipeline would also 
be affected except for the area from 
milepost 132 to the origin station 
(milepost 177). This area is Class 
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IV except for the corridor along 
Highway 20-26 which is Class III* 

3.10.8 Frontier/Casper 
Alternative 

Both sections of this alternative are 
designated VRM Class III and Class IV. 
The Frontier Section would follow the 
existing Rangely C02 Pipeline for 
about 24 miles to where the Rangely 
Pipeline crosses the Frontier Pipe¬ 
line. The Frontier Section would 
cross the Pony Express Route (milepost 
12) and the Oregon-Mormon Trail 
(milepost 17). The route would paral¬ 
lel Wyoming State Highway 372 for 

about 12 miles. 

The Casper Section departs from the 
Frontier Pipeline in a VRM Class III 
area northwest of Casper. Except for 
about nine miles of pipeline (which 
is designated Class IV), the alterna¬ 
tive route would remain in a Class III 
corridor which follows Interstate 25 
north to the Salt Creek Field. The 
field is not designated but is in¬ 
ferred to be equivalent to a Class 
IV. The route would follow a desig¬ 
nated general corridor except in the 
vicinity of Casper where the line was 
routed to the west of the corridor to 

avoid residential areas. 

3.10.9 Exxon Alternative CO2 

Supply 

The Shute Creek Gas Plant is in a 
Class IV area. The entire feed gas 
trunkline and the southeastern part 
of the wellfield would also be Class 
IV. Most of the wellfield is, how¬ 
ever, in a Class III area on the east 
flank of the Wyoming Range. 

3.10.10 No Action Alternative 

The visual resource affected environ¬ 
ment for the No Action Alternative 
would be the same as described for 
Amoco’s Proposed Actions in Sections 

3.10.2 through 3.10.6. 

3.11 RECREATION 

3.11.1 Introduction 

The affected environment for recrea¬ 
tion includes not only the areas 
directly affected by the construction 
and operation of the pipelines, plants 
and wellfield facilities, but also the 
areas which could be indirectly af¬ 
fected through an increase in con¬ 
struction-related populations. The 
recreation study area is defined as 
all land within a 70-mile radius of 
the destination community for the 
inmigrant workforce for worker fishing, 
and within a 50-mile radius for other 
dispersed recreation. Major recrea¬ 
tion areas most frequently visited by 
residents of the workforce destination 
counties are listed in Table 3-27. 

Recreation Opportunity Spectrum (ROS). 
Not all of the BLM resource areas in 
the project area have been analyzed 

according to the ROS system (e.g., 
semiprimitive nonmotorized, semiprimi¬ 
tive motorized, roaded natural, roaded 
modified, etc.). The ROS is used to 
characterize areas of potential direct 
impact in those BLM resource areas 
where the analysis has been completed. 
In other areas, visual analyses were 
used. In plant and field areas with 
existing oil development, ROS 
classification is typically roaded 
modified. Proposed pipelines in 
existing corridors most often pass 
through semiprimitive motorized or 

roaded natural areas. 

Fishing and Hunting. Fishing sta¬ 
tistics by drainage area appear in 
Table 3-28. Table 3-29 presents 
aggregate hunting statistics for the 
hunt areas within a 50-mile radius of 
the busing destination city for each 
project. Table 3-30 presents similar 
statistics for hunt areas intercepted 

by project components. 

National Natural Landmarks. No desig¬ 
nated landmarks occur within one mile 
of any project Proposed Action com¬ 

ponent . 
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Table 3-27. Recreation Areas Most Visited by Project County Residents, (a) 

Residents' Ranking by Frequency of Visitation 

Recreation Area Primary Outdoor Activities Fremont Natrona Park 
Sweet¬ 
water Washakie 

Alcova Reservoir Fishing, power boating, 
sightseeing, swimming, camping 

1 

Bighorn Canyon National 
Recreation Area 

Sightseeing, fishing, swinming, 
hunting, camping 

4 

Bighorn National Forest Sightseeing, camping, fishing, 
hunting, picnicking 

4 5 2 

Bridger-Teton National 
Forest 

Hunting, sightseeing, camping, 
fishing, downhill skiing 

2 

Buffalo Bill State Park Sightseeing, fishing, camping, 
picnicking, power boating 

3 

Flaming Gorge National 
Recreation Area 

Fishing, sightseeing, power 
boating, picnicking, camping 

1 3&4 

Fontenelle Reservoir Fishing, sightseeing, picnicking, 
nonmotor boating, camping 

4 

Grand Teton National Park Sightseeing, fishing, camping 
swinming, day hiking 

3&4 5 

Hot Springs State Park 
! r 

Swinming, sightseeing, 
picnicking, camping, golf 

2 3 1 

Ocean Lake Fishing, swinming, sightseeing, 
waterskiing, nonmotor boating 

3&4 

Pathfinder Reservoir Fishing, sightseeing, camping, 
power boating, hunting 

2 

Pinedale Area Lakes Fishing, camping, hunting, 
sightseeing, picnicking 

3 

Shoshone National Forest Sightseeing, hunting, camping, 
fishing, picnicking 

5 1 

Sinks Canyon State Park Sightseeing, fishing, picnicking, 
day hiking, camping 

1 5 

Yellowstone National Park Sightseeing, camping, fishing, 
day hiking, snowmobiling 

5 2 3&4 

a - Source: 1985 Wyoming State Comprehensive Outdoor Recreation Plan: Technical Report. 
Wyoming Recreation Commission, Planning Section. Cheyenne: 1985. 
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Table 3-28. Baseline Fishing Pressure within a 70-mile Radius of Destination Cities, (a) 

Est. Supply 
1986 

Baseline Fishing Pressure 
Objective 

1992 1986 Peak Year 

FONTENELLE: Green River (peak, 1990) 
Fishing Pressure, Green River 
Drainage (Fisherman Days) 

1,636,850 680,276 651,836 717,121 

ELK BASIN: Powell (peak. 1990) 
Fishing Pressure, Big Horn - Wind R. 
and Yellowstone - Clarks Fork 
Drainages (Fisherman Days) 

2,119,424 678,915 688.790 716,285 

BEAVER CREEK: Riverton (peak, 1992) 
Fishing Pressure, Big Horn - Wind 
River & North Platte River 
Drainage (Fisherman Days) 

4,245,988 2.041,101 2.158.550 2,153,944 

LITTLE BUFFALO BASIN: Norland (peak. 1993). 
Fishing Pressure, Big Horn - Wind River 

and Yellowstone - Clarks Fork Drainages 
(Fisherman Days) 

2,119,424 678,915 698,567 716,285 

SALT CREEK: Casper (peak. 1994) 
Fishing Pressure, Tongue - Powder 
River and North Platte River 
Drainages (Fisherman Days) 

2,647,508 1,775,418 1,852,905 1,875,349 

a - Source: 1986 Baseline from Wyoming Game and Fish Department (1987); Peak Year Baseline is the 
product of the county population and the fishing pressure to population ratio. For additional 
source information, please see Socioeconomic Resource Report. All figures are in 
fisherman days, including supply. Peak year is the year in which project 
plant and field workers and their related population would peak. Objectives are the fishing 
pressure objectives set for 1992 by the Wyoming Game and Fish Department. 
Drainage areas generally correspond to those on the Wyoming Game and Fish Department's 
1987 Trout Map, except that on the map, the Platte River Drainage Area Is called the North 
Platte River Drainage (Area 5) and the Wind - Big Horn River Drainage Area Includes both the 
Wind - Big Horn (Area 2) and Yellowstone - Clarks Fork (Area 8) drainages (see Wildlife section). 
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Table 3-29. Hunting Statistics for Hunt Areas in the Vicinity of Project Destination Gties. (a) 

City & 
Animal 

Population 
Objective 

1986 
Population 

% of 
Obj. 

Hunter 
Objective 

1986 
Hunters 

% of 
Obj. 

Recreation 
Objective 

1986 
Recreation 

% of 
Obj. 

Harvest 
Objective 

1986 
Harvest 

% of 
Obj. 

Hunter 
Expenditures 

GREEN RIVER 
Antelope 49,500 
Mule Deer 85,200 
Elk 9,617 

TOTAL 144,317 

POWELL 
Antelope 11,350 
Mule Deer 56,300 
Elk 15,350 

TOTAL 83,000 

RIVERTON 
Antelope 56,350 
Mule Deer 58,300 
ELk 8,567 

TOTAL 123,217 

NORLAND 
Antelope 22,750 
Mule Deer 111,100 
Elk 13,450 

TOTAL 147,300 

CASPER 
Antelope 161,600 
Mule Deer 108.600 
Elk 6,475 

TOTAL 276,675 

57,078 115.3% 11,600 
97,506 114.4% 36,487 

7,916 82.3% 7,925 
162,500 112.6% 56,012 

8,303 73.2% 2,810 
60,089 106.7% 28,318 
15,534 101.2% 15,405 
83,926 101.1% 46,533 

60,896 108.1% 12,190 
52,815 90.6% 22,411 
8,837 103.2% 6,425 

122,548 99.5% 41,026 

21,194 93.2% 6,178 
107,589 96.8% 45,674 
13,174 97.9% 14,605 

141,957 96.4% 66,457 

140,479 86.9% 45,207 
85,040 78.3% 37,766 

4,775 73.7% 5,105 
230,294 83.2% 88,078 

7,264 62.6% 21,390 
21,484 58.9% 139,920 
6,551 82.7% 37.700 

35,299 63.0% 199,010 

1,288 45.8% 5,000 
18,692 66.0% 80,101 
11,142 72.3% 61,165 
31,122 66.9% 146,266 

8,557 70.2% 21,693 
13,328 59.5% 57,945 
4,931 76.7% 28,863 

26,816 65.4% 108,501 

4,484 72.6% 12,961 
34,795 76.2% 138,351 
10,400 71.2% 57,994 
49,679 74.8% 209,306 

24,106 53.3% 83,530 
19,522 51.7% 94,000 
4,146 81.2% 21.144 

47,774 54.2% 198,674 

17,173 80.3% 10,345 
85,965 61.4% 14,980 
33,389 88.6% 1,915 

136,527 68.6% 27,240 

3,228 64.6% 2,350 
64,086 80.0% 12,020 
61,842 101.1% 3,800 

129,156 88.3% 18,170 

19,413 89.5% 10,777 
34,297 59.2% 11,920 
24,556 85.1% 1,772 
78,266 72.1% 24,469 

11,594 89.5% 5,247 
118,141 85.4% 22,065 
58,471 100.8% 3,407 

188,206 89.9% 30,719 

68,656 82.2% 41,240 
50,165 53.4% 21,882 
23,437 110.8% 1,386 

142,258 71.6% 64,508 

7,760 75.0% ;i.934,119 
6,267 41.8% 15,831,563 
1,271 66.4% i2.680,194 

15,298 56.2% $10,445,876 

1,069 45.5% $361,887 
9,759 81.2% ' $4,510,312 
2,901 76.3% ( 15.982,821 

13,729 75.6% $10,855,020 

9,965 92.5% £2,258,206 
7,417 62.2% ;2,439,284 
1,153 65.1% 12.083,072 

18,535 75.7% £6,780,562 

4,531 86.4% £1,655,349 
19,414 88.0% 8,783.602 
2,616 76.8% 5,577,277 

26,561 86.5% $16,016,228 

27,656 67.1% $11,104,599 
11,687 53.4% 4,062,681 
1,135 81.9% £2.087.478 

40,478 62.7% $17,254,758 

a - Source: Wyoming Game and Fish Department (1987). 
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Table 3-30. Summary of Hunt Areas Intercepted by Proposed Actions and Alternatives. 

Animal Population Hunters Recreation Days Harvest 

Project and Animal Objective 1986 % Objective 1986 % Objective 1986 % Objective 1986 % 

FONTENELLE 
Antelope 41,800 48,192 115.3% 10,235 5,261 51.4% 21,575 13,013 60.3% 9,050 5,178 57.2% 
Mule Deer 50,500 48,824 96.7% 19,000 11,113 58.5% 85,000 54,310 63.9% 7,250 2,725 37.6% 
Elk 4,567 4,222 92.4% 4,150 3.432 82.7% 19,800 19,098 96.5% 950 611 64.3% 

TOTAL 96,867 101,238 104.5% 33,385 19,806 59.3% 126,375 86,421 68.4% 17,250 8,514 49.4% 

ELK BASIN 
Antelope 41,500 32,373 78.0% 11,709 5,721 48.9% 19,248 15,314 79.6% 10,437 6,299 60.4% 
Mule Deer 55,800 54,243 97.2% 21,272 16,210 76.2% 54,951 46,752 85.1% 11,465 10,479 91.4% 
Elk 2,700 4,371 161.9% 1,200 1,356 113.0% 5,589 5,211 101.2% 726 735 101.2% 

TOTAL 100,000 90,987 91.0% 34,181 23,287 68.1% 79,788 67,277 84.3% 22,628 17,513 77.4% 

BEAVER CREEK 
Antelope 27,100 29,839 110.1% 5,302 4,520 85.3% 7,545 9,209 122.1% 4,800 5,817 121.2% 
Mule Deer 16,700 15,262 91.4% 6,208 4,842 78.0% 16,000 10,368 64.8% 3,400 2,057 60.5% 
Elk 500 431 86.2% 260 225 86.5% 1,300 975 75.0% 130 126 96.9% 

TOTAL 44,300 45,532 102.8% 11,770 9,587 81.5% 24,845 20,552 82.7% 8,330 8,000 96.0% 

LITTLE BUFFALO BASIN 
Antelope 8,400 4,116 49.0% 1,500 974 64.9% 3,000 2,712 90.4% 1,200 856 71.3% 
Mule Deer 14,100 11,655 82.7% 4,714 3,186 67.6% 13,700 9,954 72.7% 2,740 1,863 68.0% 
Elk 1,800 2,246 124.8% 1,390 1,404 101.0% 5,200 6,618 127.3% 400 269 67.3% 

TOTAL 24,300 18,017 74.1% 7,604 5,564 73.2% 21,900 19,284 88.1% 4,340 2,988 68.8% 

SALT CREEK 
Antelope 12,000 5,289 44.1% 3,000 1,509 44.1% 4,320 4,157 44.1% 2,700 1,872 44.1% 
Mule Deer 6,500 4,454 68.5% 2,605 452 68.5% 5,500 1,295 68.5% 1,250 372 68.5% 
Elk 

TOTAL 
None 

18,500 9,743 52.7% 5,605 1,961 35.0% 9,820 5,452 55.5% 3,950 2,244 56.8% 

BEAVER CREEK ALTERNATIVE 
Antelope 7,100 9,123 128.5% 1,307 1,486 113.7% 2,070 2,695 130.2% 1,150 1,821 158.3% 
Mule Deer 2,600 2,198 84.5% 1,100 586 53.3% 1,800 1,146 63.7% 600 155 25.8% 
Elk 

TOTAL 
None 

9,700 11,321 116.7% 2,407 2,072 86.1% 3,870 3,841 99.3% 1,750 1,976 112.9% 

FRONTIER/CASPER ALTERNATIVE 
Antelope 20,000 11,969 59.8% 5,356 2,538 47.4% 8,195 6,552 80.0% 4,850 3,035 62.6% 
Mule Deer 50,000 44,363 88.7% 14,985 6,037 40.3% 55,140 24,261 44.0% 7,700 2,212 28.7% 
Elk 3,075 2,722 88.5% 2,465 2,340 94.9% 11,000 13,277 120.7% 620 476 76.8% 

TOTAL 73,075 59,054 80.8% 22,806 10,915 47.9% 74,335 44,090 59.3% 13,170 5,723 43.5% 

a - Source: Wyoming Game and Fish Department (1987a). 



Wilderness Areas and Wilderness Study 
Area8. No project component would be 
located within five miles of any 
Wilderness Area. The Elk Basin Trunk 
Pipeline would be less than five miles 
from the Sheep Mountain, Red Butte and 
Cedar Mountain wilderness study areas. 

Wild and Scenic Rivers. No project 
component, except the Exxon Alterna¬ 
tive C02 Supply Feed Gas Trunkline, 
would be located within one mile of 
any 1) existing component of the 
National System of Wild and Scenic Rivers, 
2) river listed on the National Inven¬ 
tory of significant free flowing 
rivers, or 3) river identified for 
further study under Section 5(a) of 
the Wild and Scenic Rivers Act 
(National Park Service, 1982). 
Fontenelle Creek is on the National 
Park Service list as a potential wild 
and scenic river, but the Pinedale 
Resource Management Plan does not 
recommend further study (BLM, 1987d). 

3.11.2 Fontenelle Project 

The 50-mile radius recreation study 
area centered in the City of Green 
River includes parts of the BLM’s 
Kemmerer and Green River resource 
areas , which provide diverse dispersed 
recreation opportunities, both on BLM 
lands and elsewhere (e.g., Fossil 
Butte National Monument, Bridger-Teton 
National Forest, Lake Viva Naughton, 
Fontenelle Reservoir and the Wasatch 
National Forest). The Green River 
south of Fontenelle Dam is the only 
Class I trout stream in the 70-mile 
radius fishing study area, and is 
heavily used (O’Donnell, 1987). 
Flaming Gorge Reservoir provides 
year-round quality fishing for brown 
and rainbow trout, and is stocked with 
trout and bass. Fly fishing is excel¬ 
lent on streams such as Sheep Creek 
and Carter Creek, which feed into the 

reservoir. 

The proposed gas gathering system 
would cross areas which were rated 
low, medium and high in recreation 
potential in the Kemmerer Resource 
Management Plan DEIS (BLM, 1985b). 

In general, areas of highest recrea¬ 
tion potential were adjacent to Fon¬ 
tenelle Reservoir and the Green River. 
No undeveloped areas with high use 
potential have been identified in the 
project area. The plant would be in 
an area of low recreation potential, 
while the field facilities would be 
within the Fontenelle Reservoir recre¬ 

ation area. 

Fontenelle Reservoir. The most popu¬ 
lar activities in this area include 
fishing and boating. Recreation use 
totaled 25,000 visitor days in 1986, 
down from 74,000 visitor days in 1983, 
before the reservoir level was low¬ 
ered. Use levels have not justified 
expansion of facilities, but some 
improvements are planned prior to 
refilling of the reservoir in 1989. 
The reservoir has the potential to 
attract a maximum of 70,000 visitors 
annually after refilling of the reser¬ 
voir and return of a quality fishery 

(O'Donnell, 1987). 

Seedskadee National Wildlife Refuge. 
The U.S. Fish and Wildlife Service 
maintains the 11,000-acre Seedskadee 
Refuge, which follows the Green River 
south from a point 5 miles below 
Fontenelle Dam to within. 25 miles of 
the City of Green River. The area 
provides opportunities for fishing, 
hunting and wildlife observation. 

3.11.3 Elk Basin Project 

The 50-mile radius recreation study 
area centered in the City of Powell 
includes parts of the BLM Cody, 
Billings, Grass Creek and Washakie 
resource areas. No Class I or II 
trout streams are in the Elk Basin 
Field or the proposed pipeline 
right-of-way. Class III streams 
crossed or in the immediate vicinity 
of project components include Polecat 
Creek, Bitter Creek, the Shoshone 
River and the Bighorn River. 

Associated Projects. The most impor¬ 
tant elements of the recreation en¬ 
vironment that could be directly 
affected by construction of the 
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Bairoil/Dakota Pipeline from mileposts 
112 - 185 are Green Mountain (milepost 
115), the Oregon-Mormon Trail (mile¬ 
post 133) and the Sweetwater Rocks 
Wilderness Study Areas. The 
Sweetwater River is a Class III trout 
stream. 

3.11.4 Beaver Creek Project 

The 50-mile radius recreation study 
area centered in the City of Riverton 
is almost entirely in the Lander 
Resource Area. No Class I or II trout 
streams are in the Beaver Creek Field 
or the proposed pipeline right-of-way. 
The pipeline would cross two Class III 
streams: the Sweetwater River and 
Crooks Creek. 

3.11.5 Little Buffalo Basin 

Project 

The 50-mile radius recreation study 
area centered in the City of Worland 
is mostly in the BLM Grass Creek and 
Washakie resource areas, with portions 
in the Lander and Cody resource areas. 
No Class I, II or III trout streams 
would be crossed by the pipeline. 
Class I streams in the 70-mile radius 
fishing study area include the Middle 
Fork of the Powder River, the North 
Fork of the Shoshone River, the Tongue 
River and the Wind River. The area 
also includes ten Class II and numer¬ 
ous Class III trout streams. 

3.11.6 Salt Creek Project 

Most of the 50-mile radius recreation 
study area centered in the City of 
Casper is in the BLM Platte River 
Resource Area, with a small portion 
in the Great Divide Resource Area. 
Between 1974 and 1981, recreation use 
in the Platte River Resource Area 
increased 757 percent at developed 
sites (to 117,000 visitor days in 
1981) and 48 percent on undeveloped 
lands (to 479,000 visitor days in 
1981) (BLM, 1984a). No Class I, II 
or III trout streams would be crossed 

by the pipeline. The only Class I 
trout streams in the 70-mile radius 
fishing study area are the Middle Fork 
of the Powder River and the portions 
of the North Platte north of Alcova 
Reservoir and between Seminoe Reser¬ 
voir and Pathfinder Reservoir. 

Associated Projects. There are no 
major recreation resources that would 
be directly affected during construc¬ 
tion of the Bairoil/Dakota Pipeline 
from mileposts 185 to 221. 

3.11.7 Beaver Creek 

Alternative 

The alternative alignment section 
would cross part of Boysen State Park 
and about four miles of the proposed 
Lysite Badlands National Natural Landmark. 
This alternative alignment would also 
affect the environment described for 
the Beaver Creek Trunk Pipeline and 
the Elk Basin Trunk Pipeline. 

3.11.8 Frontier/Casper 

Alternative 

The Frontier Access Section of the 
proposed pipeline would be in the BLM 
Green River Resource Area. The recre¬ 
ation study area for this section is 
the same as for the Fontenelle Pro¬ 
ject. The Frontier Access Section 
would cross part of the Seedskadee 
National Wildlife Refuge and two 
historic trails. 

The Casper Section would be in the 
Platte River Resource Area. The 
recreation study area for plant and 
field workers and Casper Section 
pipeline workers would be the same as 
the Salt Creek Project. 

3.11.9 Exxon Alternative C02 

Supply 

The affected environment of the Exxon 
LaBarge Phase I Expansion Alternative 
would include the area described above 
for the Fontenelle Project with the 

3-93 



study areas centered on the Town of 
Green River. Since the Exxon expan¬ 
sion would include drilling in the 
Riley Ridge gas field, the affected 
environment would also extend north¬ 
ward to include the Wind River and 
Wyoming Mountain ranges, the Lake 
Mountain Wilderness Study Area, Scab 
Creek Primitive Area, and the Bridger, 
Popo Agie and Fitzpatrick wilderness 
areas (Exxon, 1985; BLM, 1983c). 

The feed gas trunkline would cross 
Fontenelle Creek, which is on the 
National Park Service list of poten¬ 
tial wild and scenic rivers. The 
crossing has already been constructed. 

3.11.10 No Action Alternative 

The affected environment for recrea¬ 
tional resources for the No Action 
Alternative would be the same as those 
described for the Proposed Actions in 
Sections 3.11.2 through 3.11.6. 

3.12 WILDERNESS RESOURCES 

3.12.1 Introduction 

The affected environment for wilder¬ 
ness resources is that which could be 
directly affected by Proposed Action 
components or alternatives. For this 
FEIS, these resources are defined as 
designated Wilderness Areas (WA) or 
Wilderness Study Areas (WSA) within five 
miles of the proposed projects and 
their alternatives (BLM, 1986g). 

3.12.2 Fontenelle Project 

There are no wilderness resources 
within five miles of the Fontenelle 
Project. 

3.12.3 Elk Basin Project 

The proposed Elk Basin Trunk Pipeline 
would pass in close proximity to three 
WSA’s: Sheep Mountain and Red Butte 
in the Grass Creek Resource Area (BLM, 

1987c) and Cedar Mountain in the 
Washakie Resource Area (BLM, 1986h). 
Figure 3-2 depicts the location of 
these WSA’s in relation to the pro¬ 
posed pipeline route. 

Sheep Mountain WSA is located approxi¬ 
mately 18 miles west of the Town of 
Greybull and south of the Greybull 
River. For about one mile, the Elk 
Basin Trunk Pipeline would follow a 
dirt road which forms the northeast 
boundary of the WSA. Other portions 
of the pipeline (mileposts 50 to 58) 
are within 0.5 to 1.5 miles of the 
eastern border of Sheep Mountain WSA. 

Red Butte WSA is located approximately 
12 miles northwest of Worland in the 
Fifteenmile Creek drainage. The area 
is about 2.5 miles southeast of the 
Sheep Mountain WSA. The proposed 
pipeline route would pass between the 
two WSA’s in the vicinity of Corral 
Creek (milepost 59) and then roughly 
parallel the western boundary of the 
Red Butte WSA approaching within 1.5 
miles of the boundary at milepost 61. 

The Cedar Mountain WSA is located east 
and northeast of the Town of Kirby 
along the east side of the Bighorn 
River. The proposed Elk Basin Trunk 
Pipeline route would adjoin the WSA 
near milepost 88 and would be con¬ 
structed within one mile of the north¬ 
east border of the WSA between mile¬ 
posts 87 and 91. 

The BLM has proposed that no acreage 
in the three WSA’s adjacent to the 
proposed Elk Basin Trunk Pipeline 
route be recommended for inclusion in 
the National Wilderness Preservation 
System (BLM, 1986h; BLM, 1987c). If 
this recommendation is accepted, 
leasing, exploring and production of 
leasable minerals could occur subject 
to the Wyoming standard lease stipula¬ 
tions including stipulations limiting 
exploration and development for the 
purposes of protecting scenic, wild¬ 
life, watershed and soil resources. 
Wildlife habitat would be managed to 
support the population goals and 
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numbers as stated in the Wyoming Game 
and Fish Department’s Strategic Plan. 
Recreation opportunities would be 
designated as semi-primitive motorized 
with no visitor facilities or improve¬ 
ments. Livestock grazing would con¬ 
tinue in its current management with 
the goal of improving the area’s range 
condition. 

Associated Projects. Between mile¬ 
posts 130 and 140, the Bairoil/Dakota 
Pipeline would pass between Sweetwater 
Rocks WSA 122 and 123b. At its clos¬ 
est, the pipeline would be about 100 
feet from each WSA. The pipeline 
would parallel the existing Frontier 
Pipeline through Beef Gap, which 
separates the two WSAs and would also 
be within five miles of Sweetwater 
Rocks WSA 120 and 123a. 

3.12.4 Beaver Creek, Little 
Buffalo Basin and 
Salt Creek Projects 

There are no wilderness resources 
within five miles of these projects. 

3.12.5 Beaver Creek 
Alternative 

The Beaver Creek Alternative alignment 
section would not be within five miles 
of any wilderness resource. This 
alignment would, however, affect all 
wilderness resources (Sheep Mountain, 
Cedar Mountain and Red Butte) affected 
by the Elk Basin Trunk Pipeline. 

3.12.6 Frontier/Casper 
Alternative 

There are no wilderness resources 
within five miles of this alternative 
alignment. 

3.12.7 Exxon Alternative C02 
Supply 

The Riley Ridge wellfield is adjacent 
to the Lake Mountain WSA and the feed 
gas trunkline would be constructed 
about five miles east of this WSA. 
The Rock Springs Revised Draft En¬ 
vironmental Impact Statement Wilder¬ 
ness Supplement has recommended that 
the Lake Mountain WSA not be desig¬ 
nated as wilderness. The pipeline 
would be built adjacent to the exist¬ 
ing pipeline in this area (BLM, 1983c; 
BLM, 1987d). 

3.12.8 No Action Alternative 

The affected environment for wilder¬ 
ness resources for the No Action 
Alternative would be the same as those 
described for the Proposed Actions in 
Sections 3.12.2 through 3.12.4. 

3.13 TRANSPORTATION NETWORKS 

3.13.1 Introduction 

Wyoming is typically rural and served 
by rural road systems. .Three inter¬ 
state highways are located in Wyoming: 
1-80 crossing the southern portion of 
the state from west to east; 1-25 
crossing from the southeast corner of 
the state to the north central border; 
and 1-90 cutting through the north¬ 
eastern portion of the state. Limited 
portions of the project areas and 
alternatives are served by 1-25 or 
1-80. The majority is served by a 
network of paved U.S. and state high¬ 
ways, typically undivided two-lane 
highways. The U.S. and state systems 
are supplemented by secondary paved, 
gravel and dirt roads which are gener¬ 
ally maintained by counties and vari¬ 
ous federal agencies (e.g., Bureau of 
Land Management and Bureau of Reclama¬ 
tion) . 

In addition to the public roads, an 
extensive system of roads or trails 
developed for existing energy develop¬ 
ments is present in the vicinity of 
the proposed projects and alterna- 
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tives. These roads supplement the 
local and federal systems. 

The southern portion of Wyoming is 
crossed by main lines of the Union 
Pacific Railroad. The Burlington 
Northern Railroad serves the northern 
and north central portions of the 
state. Rail sidings to receive con¬ 
struction material could be used at 
Powell, Worland, Thermopolis, 
Riverton, Casper, Green River and Rock 
Springs. 

3.13.2 Fontenelle Project 

The proposed Fontenelle Plant would 
be constructed adjacent to Exxon’s 
existing Shute Creek Plant approxi¬ 
mately six miles south of the 
Fontenelle Dam in Sweetwater County. 
Access for both material and workers 
to the Fontenelle Plant would be via 
1-80 to State Highway 372 to the paved 
Shute Creek Plant Road, from Rock 
Springs and Green River. Construction 
workers for the plant would be bused 
to the Fontenelle Plant and Raptor 
Unit from Green River. 

Development of the Raptor Unit would 
require installation of a gas gather¬ 
ing system. Access to the westerly 
portion of the field would be via U.S. 
1-80 and State Highway 372. Access 
to the eastern portion of the field 
would be via 1-80, State Highway 372, 
across the Green River on State High¬ 
way 28, then north. The bridge down¬ 
stream of Fontenelle, locally called 
the Old Ford Bridge, is rated as 
unsafe, and is so marked. This bridge 
would not be used for construction 
equipment. Fontenelle Dam has recent¬ 
ly undergone extensive reconstruction. 
The top of the dam contains a roadway, 
but the Bureau of Reclamation may deny 
or limit access to the roadway. 

3.13.3 Elk Basin Project 

The trunk pipeline would cross por¬ 
tions of Park, Big Horn, Washakie, 
Hot Springs, Fremont and Natrona 
counties. Within Park County, prin¬ 
cipal roads which would be used to 
transport material from a Burlington 
Northern Railroad siding at Powell are 
State Highways 114 and 295. Crossing 
into Big Horn County on State Highway 
295, material would be transported for 
southern construction on State Highway 
32, and U.S. 14/16/20. Portions of 
the proposed pipeline within Hot 
Springs and Washakie counties would 
be serviced by a siding in Worland, 
principally by way of U.S. 20. State 
Highway 172 would be used for access 
to portions of the pipeline in eastern 
Hot Springs County. U.S. 20/26 would 
serve as the primary route for delive¬ 
ry of material from a Burlington 
Northern Railroad siding in Casper, 
which would serve portions of the 
proposed right-of-way within Natrona 
and Fremont counties. The Arminto- 
Lost Cabin and Bridger Creek roads 
which parallel the proposed right-of- 
way for several miles (mileposts 125- 
155), would also provide access for 
workers and materials. 

Construction workers for the Elk Basin 
Plant would live in the Powell area 
and be transported by bus to the 
construction site. Pipeline construc¬ 
tion crews would likely live in 
Powell, Thermopolis, Worland, Riverton 
or Casper, and travel by individual 
or crew trucks to the construction 
site. 

Associated Projects. Materials for 
construction of the Bairoil/Dakota 
Pipeline from mileposts 112 to 185 
would be delivered via U.S. 287 from 
the Union Pacific siding in Rawlins, 
via State Highway 220 and U.S. 287 
from Casper and/or via U.S. 20/26 from 
Casper. Pipeline workers are likely 
to live in the vicinity of either 
Casper or Rawlins and travel these 
same routes. 
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3.13.4 Beaver Creek Project 

The Beaver Creek Project would be 
constructed in southeastern Fremont 
County. Construction crews for the 
Beaver Creek Plant would be bused from 
Riverton on State Highway 135. Mater¬ 
ial for pipeline construction would 
be delivered to the right-of-way on 
State Highway 135 and U.S. 287 from 
a Burlington Northern Railroad siding 
in Riverton. 

3.13.5 Little Buffalo Basin 
Project 

The Little Buffalo Basin Project would 
be constructed in southeastern Park 
County, northern Hot Springs County 
and northwestern Washakie County. 
Material for this project would be 
delivered to the plant site and pipe¬ 
line right-of-way from Burlington 
Northern Railroad sidings in Worland 
via U.S. 20 and State Highway A31. 
Plant and field construction crews 
would be based in Worland and trans¬ 
ported to the site by bus. Pipeline 
personnel would primarily reside in 
Worland and Thermopolis. 

3.13.6 Salt Creek Project 
r 

The Salt Creek Project would be con¬ 
structed in the northeast portion of 
Natrona County. Access to the project 
area would be via 1-25 from Casper. 
Material would be delivered from the 
Burlington Northern Railroad sidings 
in Casper to the Salt Creek Plant and 
pipeline. Plant construction crews 
would be housed in Casper and trans¬ 
ported to the site via buses on 1-25. 
Pipeline personnel would most likely 
reside in Casper. 

Associated Projects. Materials for 
construction of the Bairoil/Dakota 
Pipeline from mileposts 185 to 221 
would be delivered via U.S. 20/26, 
Interstate 25 and county roads 110, 
114 and 125 from the Burlington North¬ 
ern Railroad siding in Casper. Pipe¬ 
line workers are likely to live in 
Casper and travel these same routes. 

3.13.7 Beaver Creek 
Alternative 

The Beaver Creek Alternative would be 
constructed in Fremont County and 
would cross the southeastern portion 
of the Wind River Indian Reservation. 
The majority of the pipeline construc¬ 
tion crews would probably reside in 
Riverton, although workers may also 
commute from Casper. Workers living 
in Riverton would travel State High¬ 
ways 135 and 136, U.S. 26 and U.S. 
20/26. Those coming from Casper would 
travel by way of U.S. 20/26. A vari¬ 
ety of county roads would be used as 
well. 

Material for pipeline construction 
would be delivered to the right-of-way 
on State Highways 136, U.S. 26 and 
U.S. 20/26 from a Burlington Northern 
Railroad siding in Riverton. 

Other roads affected by this alterna¬ 
tive would be the same as described 
for the Beaver Creek Trunk Pipeline 
and the Elk Basin Trunk Pipeline. 

3.13.8 Frontier/Casper 
Alternative 

The Frontier Casper Alternative in¬ 
cludes two pipelines. The Frontier 
Access Section of the alternative 
would be constructed in Lincoln and 
Sweetwater counties. Access for both 
workers and material to the pipeline 
would be via 1-80 to State Highway 372 
from Rock Springs and Green River. 
County roads and existing access roads 
would also be used. 

The Casper Section of the Frontier/ 
Casper Alternative would be construct¬ 
ed in Natrona County, running roughly 
from Casper to Midwest. Access to the 
project area would be via 1-25 and 
State Highway 259 from Casper. Mater¬ 
ial would be delivered from the 
Burlington Northern Railroad sidings 
in Casper to the pipeline. Personnel 
would most likely reside in Casper. 
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3.13.9 Exxon Alternative C02 
Supply 

The affected environment of the Shute 
Creek Plant modifications would be 
the same as that described for the 
Fontenelle Plant. Construction of the 
feed gas trunkline would involve 
transport of workers and materials on 
U.S. 189. Wellfield activities would 
also use State Highways 235 and 350. 

3.13.10 No Action Alternative 

For the No Action Alternative, the 
affected environment for transporta¬ 
tion would be the same as previously 
described for the Proposed Actions in 
Section 3.13.2 through 3.13.6. 

3.14 LAND USE PLANS, CONTROLS 
AND CONSTRAINTS 

Aspects of federal and local land use 
planning that could constrain the 
proposed projects and alternatives 
generally consist of five types: 

o Designated avoidance areas; 
o Designated corridor areas; 
o Requirements to allow public 

review of actions and requiring 
permits; 

o Requirements to avoid unnecessary 
damage to the environment; and 

o Requirements to blend the project 
with the existing environment 
and to avoid conflicts with 
adjacent land uses. 

Specific BLM and county management 
strategies, plans or regulations 
applicable to the proposed projects 
and alternatives are summarized in 
Table 1-1. See Figure 1-1 for the 
boundaries of resource areas and 
counties applicable to each Proposed 
Action and alternative. 

3.15 HEALTH AND SAFETY 

Health and safety concerns for the 
Proposed Actions and alternatives to 
the general public and to the con¬ 
struction and operation workforce are 
mainly from ruptures of C02 or sour 
gas pipelines and a subsequent gas 
release. Industrial and traffic- 
related accidents are of concern, 
although the accident rate is not 
expected to be of major concern. 

C02 alone poses little or no health 
hazard either to oil field workers or 
the general public. However, if a C02 
trunkline is ruptured, the high pres¬ 
sure could be hazardous due to flying 
rocks and broken pipe. The rapidly 
expanding C02 could also asphyxiate or 
freeze anyone adjacent to the rupture. 

C02 is a respiratory stimulant as well 
as an asphyxiant. Inhalation of air 
containing 50,000 ppm will strongly 
stimulate respiration. Other obser¬ 
vable symptoms of acute exposure 
include headache, rapid beating of the 
heart, sweating, shortness of breath, 
and dizziness. At concentrations of 
70,000 to 100,000 ppm, unconsciousness 
will occur within a few minutes of 
exposure. In contrast, the normal 
concentration of C02 in the atmosphere 
is about 320 ppm. 

The Federal Standard for permissible 
atmospheric C02 concentrations in the 
work place is 5,000 ppm (eight-hour 
exposure) (Occupational Safety and 
Health Act, 1987). The short-term 
exposure limit, which represents the 
maximal concentration to which workers 
can be exposed for up to 15 minutes 
continuously without suffering adverse 
health effects, is 30,000 ppm 
(American Conference of Governmental 
Industrial Hygienist, 1987-88). The 
IDLH (immediately dangerous to life 
or health) concentration, which repre¬ 
sents the maximum level which one 
could escape within 30 minutes without 
an escape impairing symptom or any 
irreversible health effects , is 50,000 
ppm (Sittig, 1981). 
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Historically, the presence of H2S in 
oil and gas has constituted an occupa¬ 
tional health and odor problem rather 
than a public health problem. Workers 
are the individuals who are routinely 
around facilities where accidental gas 
releases are apt to occur or where 
toxic levels of H2S may build up in 
closed-in areas (BLM, 1983). 

H2S is a colorless gas that has a 
characteristic odor of rotten eggs at 
very low concentrations (10 ppm). Eye 
irritation begins in the range of 10 
to 30 ppm. At much higher concentra¬ 
tions (350 to 450 ppm) loss of smell 
occurs and at 700 to 1000 ppm, H2S can 
cause loss of consciousness and death 
(BLM, 1984). The specific gravity of 
the gas is 1.192 which is greater than 
air (1.00) and therefore the gas tends 
to settle in low areas. The gas forms 

an explosive mixture with air in the 
ranges of 4.3 to 45 percent, and has 
an ignition temperature of 500°F. In 
comparison, methane is combustible in 
the ranges of 5 to 15 percent and has 
an ignition temperature of 1,000°F. 

An uncontrolled release of sour gas 
from a well or pipeline could cause 
serious occupational and public health 
effects, depending on its magnitude, 
duration and location as well as the 
meteorology at the time of the re¬ 
lease. The dose-dependent health 
effects of exposure to ambient con¬ 
centrations of H2S range from death 
to temporary odor annoyance. If the 
sour gas is ignited, H2S will burn to 
form S02, which is less toxic. Both 
of these gases can have toxic effects 
on plants and animals. 
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CHAPTER 4 
ENVIRONMENTAL CONSEQUENCES 

4.1 INTRODUCTION 

In order to evaluate the impacts of the 
Proposed Actions and alternatives on the 
physical environment, assumptions were 
made about project design and imple¬ 
mentation. Where data are not avail¬ 
able to evaluate a potential impact, 
a worst case situation analysis was 
used. It is assumed, for example, 
that pipeline construction would 
disturb a uniform 75-foot-wide corridor. 
While the entire construction 
right-of-way would be 75-feet wide, 
disturbance will actually be minimized 
in most areas by limiting grading and 
clearing to those places necessary to 
provide a safe working surface. Safety 
requires a cleared area for welding 
pipe (i.e., to avoid brush fires) and 
a level working surface for the 
ditching equipment. In steep terrain, 
however, sideslope cuts will require 
disturbance of more than 75 feet to 
create a level working surface. On 
federal land where more than 75 feet 
is required for construction, Amoco 
would need a BLM Temporary Use 
Permit. 

Where the description of the project 
(Chapters 1 and 2) does not include 
specific techniques to be used for 
construction or reclamation in areas of 
various terrain, soils, vegetation types, 
wildlife habitats, etc., it is assumed 
that the "Provisions and Measures 
Designed to Reduce Environmental 
Impacts" (See Appendix 1) will be 
effectively implemented. These 
measures and site-specific techniques 
will be included in the Plans of 
Development which must be approved 
before the rights-of-way are granted. 
Therefore, estimates of erosion and 
the probability of reclamation success 
on disturbed areas are based on use 
of the Appendix 1 techniques. It is 
also assumed for this analysis that 
when operating on state or private 

land, techniques used to control 
impacts would be at least as effective 
as those implemented on federal land. 

The analysis assumes that all approved 
reclamation measures will be "best 
practices" for the specific conditions 
of the sites and that appropriate 
personnel (either Amoco*s or BLM’s) 
will be available on-site to assure 
that impact control measures are 
properly implemented. Assumptions 
specific to a particular resource and 
significance criteria are outlined in 
the introduction to each resource. 

4.2 SOCIOECONOMIC CONDITIONS 

4.2.1 Introduction 

For each of the projects evaluated in 
this FEIS, Amoco has committed to 
operating a busing program to direct 
inmigrant project workers to communities 
best suited to accommodate temporary 
growth. Amoco would also limit park¬ 
ing at the work sites. 

In order to examine a worst case 
analysis of impacts on public facili¬ 
ties and services in these destination 
communities, it has been assumed that 
the total inmigrant workforce from each 
project would reside in the destina¬ 
tion communities and counties. Recent 
monitoring of the Amoco Bairoil C02 
Project indicated that over 90 percent 
of the total workforce rode the bus 
to and from the destination community 
of Rawlins. Therefore, it has been 
assumed that, on an annual basis, the 
number of inmigrant workers at each 
project who would not reside in the 
destination communities would be 
small. It is also assumed that these 
inmigrant workers would seek housing 
in a dispersed manner in communities 
surrounding the project area and would 
not generate measurable socioeconomic 
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impacts to non-destination communi¬ 
ties. As a result, socioeconomic 
impacts for the Proposed Actions have 
been projected only for the destina¬ 
tion communities for the busing pro¬ 
grams . 

The only exception to this approach 
involves the communities of 
Meeteetse, Midwest and Edgerton, three 
communities that have a tradition of 
housing workers involved in work 
activities at the Little Buffalo Basin 
(Meeteetse) and Salt Creek (Midwest 
and Edgerton) fields. Potential 
socioeconomic impacts to these towns 
associated with the Proposed Actions 
are also analyzed. 

Each of these projects has a peak 
construction season which occurs in 
late spring, summer and early fall. 
During this peak season, a significant 
number of workers would be hired on 
a short-term basis. Inmigrant workers 
hired for these peak seasons would 
seek temporary residence in motels, 
apartments and recreational vehicle 
parks. 

Three of the destination communities 
for Amoco’s busing programs (Green 
River, Powell and Worland) do not have 
capacity in temporary housing stock 
to accommodate this peak demand. It 
is anticipated that peak season work¬ 
ers from the Fontenelle Project would 
seek temporary housing in Rock 
Springs, which has a considerable 
number of vacant motel units, even 
during summer months . Similarly, peak 
season workers from both the Elk Basin 
and Little Buffalo Basin projects 
would seek temporary housing in Cody 
which also has a significant number 
of vacant motel units during summer 
months. Peak construction seasons for 
the Elk Basin and Little Buffalo Basin 
projects occur in different years. 

It has also been assumed that a sig¬ 
nificant portion of the construction 
workforce for the plants, field 
facilities and pipelines would be 
drawn from local workers who would 
commute daily to the work site. During 
recent construction of the Amoco 
Bairoil C02 Project, 75 percent of the 

workforce were Wyoming residents. 
Over 60 percent of the workforce were 
hired locally. As a result of this 
experience and the continued high 
unemployment in the construction 
trades in Wyoming cities, a 60 percent 
local hire rate for construction 
workers has been assumed for this 
analysis. It is assumed that all 
drillers for the Fontenelle Project 
will be inmigrants. 

Given the temporary nature of the 
construction phase and the small 
operations workforce for each of these 
projects, it is likely that any 
indirect or non-basic response to the 
additional project-generated revenue 
in the destination communities would 
occur primarily in the retail and 
service sectors of the local economy. 
It has been assumed that 100 percent 
of additional non-basic workers would 
be hired locally. 

It is not anticipated that cumulative 
impacts between the projects would 
occur. Construction sites and busing 
program destination cities for each 
project are spread across the state. 
In addition, project construction 
schedules do not overlap significant¬ 
ly. To date, no other projects have 
been identified in the vicinity of 
each project and during the construc¬ 
tion period which could be expected 
to significantly decrease the present 
unemployment rates and thereby reduce 
the local hire ratio below 60 percent. 

In general, as outlined in this 
section, socioeconomic impacts are 
expected to be beneficial. Construc¬ 
tion of the projects would result in 
much-needed employment throughout the 
project areas. Sales and use tax 
revenues would be substantial for each 
impacted community, but would pale in 
comparison to projected increases in 
ad valorem taxes associated with 
production increases from each field. 

4.2.2 Fontenelle Project 

Project Workforce. Table 2-10 pre¬ 
sents quarterly workforce projections 
for the Fontenelle Project. Process- 

4-2 



ing plant and field facilities con¬ 
struction activities and drilling 
would commence in the second quarter 
of 1991; peak at an estimated 655 
workers during the first quarter of 
1992; and decrease to 60 workers by 
fourth quarter 1992. The operations 
workforce of eight total workers are 
projected to begin work in third 
quarter 1992. 

Employment. Table 4-1 presents impact 
employment data for Sweetwater County. 
As a result of the Fontenelle Project, 
total Sweetwater County employment 
would each increase by about 2 percent 
in both 1991 and 1992. Fontenelle 
Project operations employment would 
increase Sweetwater County total 
employment by nine workers. 

Population. Table 4-2 displays 
Sweetwater County and City of Green 
River average annual impact population 
projections from 1991 through 1993. 
The population increase generated by 
the Fontenelle Project would be less 
than 1 percent over baseline 
Sweetwater County population in all 
years, and about 2 percent over base¬ 
line City of Green River population 
in 1991 and 1992. 

Housing. Table 4-3 contrasts peak 
quarter Fontenelle Project-generated 
housing demand with December 1987 
housing availability in the City of 
Green River, the destination communi¬ 
ty for Amoco’s proposed busing pro¬ 
gram. During the peak quarter, an 
estimated 97 temporary housing units 
beyond those available in the City of 
Green River in December 1987 would be 
needed. During peak periods it is 
anticipated that workers would be able 
to find temporary housing in Rock 
Springs, which had a total of 530 
temporary housing units available in 
December 1987. 

Local Government Facilities and 
Services. The less than 1 percent 
increase in Sweetwater County popula¬ 
tion generated by the Fontenelle 
Project would not cause demand for 
additional public facilities space or 
public services staff. The addition¬ 
al population would exacerbate the 

existing need for a county jail that 
meets federal standards. The 2 per¬ 
cent increase in the City of Green 
River population would not generate 
demand for additional public facili¬ 
ties space or public services staff. 

The Fontenelle Project would generate 
an estimated 19 school age children 
in Sweetwater County School District 
42 during the peak year of 1992, less 
than 1 percent of the district’s fall 
1987 enrollment. This number of 
students could be accommodated in the 
district’s existing schools. 

Local Government Revenues. The 
Fontenelle Project would generate 
approximately $539,000 in sales and 
use tax revenues to Sweetwater County 
and its municipalities. Of that total 
amount, Sweetwater County would re¬ 
ceive approximately $100,000 (or less 
than 1 percent of total county FY 
1986-87 revenues) and the City of 
Green River would receive approxi¬ 
mately $165,000 (about 2 percent of 
total FY 1986-87 revenues). 

Sweetwater County and Sweetwater 
County School District 42 would also 
receive ad valorem taxes from C02 
production and plant and field facil¬ 
ities once the Fontenelle Project is 
completed. These revenues are cur¬ 
rently not estimated. 

4.2.3 Elk Basin Project 

Project Workforce. Table 2-10 pre¬ 
sents quarterly workforce projections 
for the Elk Basin Project. Construc¬ 
tion activities would commence in the 
second quarter of 1991; peak at an 
estimated 762 workers (including 2 
operations workers) during the third 
quarter of 1992; and decrease to 118 
workers by fourth quarter 1993. The 
project would reach the operational 
level of eight workers by second 
quarter 1993. 

Employment. Table 4-4 presents impact 
employment data for Park County. As 
a result of the Elk Basin Project, 
total Park County employment would 
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Table 4-1. Impact Employment Projections for 
Sweetwater County, Wyoming. 

1991 1992 1993 

Employment 
Baseline (a) 
With-Project (b) 

20,185 
20,572 

20,180 
20,565 

20,176 
20,185 

Impact (c) 387 385 9 

% Increase 
over baseline 1.9% 1.9% 0.0% 

a - Source: Wyoming Department of Administration and 
Fiscal Control, 1988. 

b - Source: Planning Information Corporation, 1988. 
c - Includes indirect workers Induced by the project. 

Table 4-2. Average Annual Impact Population Projections 
for the Fontenelle Project 

1991 1992 1993 

SWEETWATER COUNTY 

Population 
Baseline (a) 
With-Project (b) 

42,782 
43,062 

42,942 
43,198 

43,076 
43,082 

Impact 280 256 6 

% Increase 
over baseline 0.7% 0.6% 0.0% 

CITY OF GREEN RIVER 

Population 
Baseline (a) 

With-Project (b) 
14,644 
14,924 

14,745 
15,001 

14,800 
14,806 

Impact 280 256 6 

% Increase 
over baseline 1.9% 1.7% 0.0% 

a - Source: Sweetwater County Planning Department, 
b - Source: Planning Information Corporation, 1988. 



Table 4-3. Destination Community Housing Availability Contrasted With Housing Demand for the Proposed Project (a) 

Fontenelle Elk Basin Beaver Creek Little Buffalo Basin Salt Creek 

Green River Powell Riverton Worland Casper 

DESTINATION COMMUNITY HOUSING 

AVAILABILITY 

Green River 

Standard Rental Housing Units 77 35 75 72 2006 
Temporary Housing Units 90 32 125 15 1038 

Total Housing Units Available 167 67 200 87 3044 

HOUSING DEMAND 

Peak Quarter Inmigrant Employment 343 219(b) 212 188 220 
@ 1.3 Employees/Household 264 168 163 145 169 

Total Housing Unit Demand 

Peak Quarter Temporary Housing 

Unit Demand Beyond Destination 

264 168 163 145 169 

Community 97 101 0 58 0 

a - Source: Planning Information Corporation. 

b - Peak inmigrant employment includes all the plant and field workers and 1/3 of the pipeline workers. The remainder 

of the pipeline workers will live in different communities in Washakie and Natrona. 



Table 4-4. Impact Employment and Earnings Projections 
for Park County, Wyoming. 

1991 1992 1993 1994 

Employment 
Baseline (a) 

. With-Project (b) 
13,394 
13,455 

13,431 
13,954 

13,469 
13,746 

13,506 
13,515 

Impact (c) 61 523 277 9 

% Increase 
over baseline 0.5% 3.9% 2.1% 0.1% 

a = Source: Wyoming Department of Administration and 
Fiscal Control, 1988. 

b - Source: Planning Information Corporation, 1988. 
c = Includes indirect workers induced by the project. 

Table 4-5. Average Annual Impact Population Projections 
for the Elk Basin Project 

1991 1992 1993 1994 

PARK COUNTY 

Population 
Baseline (a) 
With-Project (b) 

23,740 
23,778 

23,897 
24,138 

24,049 
24,220 

24,196 
24,201 

Impact 38 241 171 5 

% Increase 
over baseline 0.2% 1.0% 0.7% 0.0% 

CITY OF POWELL 

Population 
Baseline (c) 
With-Project (b) 

6,130 
6,168 

6,170 
6,411 

6,210 
6,381 

6,248 
6,253 

Impact 38 241 171 5 

% Increase 
over baseline 0.6% 3.9% 2.8% 0.1% 

a - Source: Sweetwater County Planning Department, 
b - Source: Planning Information Corporation, 1988. 
c - As a percentage of total county population. 



increase by about 4 percent in the 
peak construction year of 1992. 

Population. Table 4-5 displays Park 
County and City of Powell average 
annual impact population projections 
from 1991 through 1994. The popula¬ 
tion increase generated by the Elk 
Basin Project would be 1 percent over 
baseline Park County population during 
the peak construction year of 1992, 
and about 4 percent over baseline City 
of Powell population during that year. 

Housing. Table 4-3 contrasts peak 
quarter Elk Basin Project-generated 
housing demand with December 1987 
housing availability in the City of 
Powell, the destination community for 
Amoco’s busing program. During the 
peak quarter, an estimated 101 housing 
units beyond those available in Powell 
in December 1987 would be needed. 
During peak periods it is anticipated 
that workers would be able to find 
temporary housing in the City of Cody, 
which has an average of 355 temporary 
housing units available in summer. 

Local Government Facilities and 
Services. The 1 percent increase in 
Park County population generated by 
the Elk Basin Project would not cause 
demand for additional public facili¬ 
ties space or public services staff. 
The additional population would 
exacerbate the existing overcrowding 
situation at the county jail. The 4 
percent increase in the City of Powell 
population would not generate demand 
for additional public facilities space 
or public services staff. 

The Elk Basin Project would generate 
an estimated 19 school age children 
in Park County School District #1 
during the peak year of 1992, about 
1 percent of the district’s fall 1987 
enrollment. This number of students 
could be accommodated in the dis¬ 
trict’s existing schools. 

Local Government Revenues. The Elk 
Basin Project would generate approxi¬ 
mately $408,000 in sales and use tax 
revenues to Park County and its munic¬ 
ipalities. Of that total amount, Park 
County would receive approximately 

$146,000 (or about 2 percent of total 
FY 1986-87 county revenues) and the 
City of Powell would receive approxi¬ 
mately $100,000 (or about 2 percent 
of FY 1986-87 revenues). 

Park County and Park County School 
District #1 would also receive ad 
valorem taxes from extended oil pro¬ 
duction and from the value of plant 
and field facilities once the Elk 
Basin Project is completed. These 
revenues are currently not estimated. 

4.2.4 Beaver Creek Project 

Project Workforce. Table 2-10 pre¬ 
sents quarterly workforce projections 
for the Beaver Creek Project. Con¬ 
struction activities would commence 
in the second quarter of 1993, peak 
at an estimated 530 workers during the 
third quarter of 1994, and decrease 
to the operational level of 8 workers 
by third quarter 1995. 

Employment. Table 4-6 presents impact 
employment data for Fremont County. 
As a result of the Beaver Creek 
Project, total Fremont County 
employment would increase by about 2 
percent in the peak construction year 
of 1994. 

Population. Table 4-7 displays 
Fremont County and City of Riverton 
average annual impact population 
projections from 1993 through 1996. 
The population increase generated by 
the Beaver Creek Project would be less 
than 1 percent of baseline Fremont 
County population during all years and 
about 2 percent of City of Riverton 
population during the peak year of 
1994. 

Housing. Table 4-3 contrasts peak 
quarter Beaver Creek Project-generated 
housing demand with December 1987 
housing availability in the City of 
Riverton, the destination community 
for Amoco’s busing program. It is 
anticipated that the City of Riverton 
will easily be able to accommodate 
peak Beaver Creek Project-generated 
housing demand. 
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Table 4-6. Impact Employment Projections for 
Fremont County, Wyoming. 

■p- 

i 
00 

1993 1994 1995 1996 

Employment 
Baseline (a) 
With-Project (b) 

16,422 
16,468 

16,438 
16,815 

16,453 
16,491 

16,468 
16,477 

Impact (c) 46 377 38 9 

; Increase 
over baseline 0.3% 2.3% 0.2% 0.1% 

a - Source: Wyoming Department of Administration and 
Fiscal Control, 1988. 

b - Source: Planning Information Corporation, 1988. 
c - Includes indirect workers induced by the project. 

Table 4-7. Average Annual Impact Population Projections 
for the Beaver Creek Project 

1993 1994 1995 1996 

FREMONT COUNTY ' 

Population 
Baseline (a) 
With-Project (b) 

38,341 
38,370 

38,533 
38,750 

38,674 
38,697 

38,713 
38,718 

Impact 29 217 23 5 

% Increase 
over baseline 0.1% 0.6% 0.1% 0.0% 

CITY OF RIVERTON 

Population 
Baseline (c) 
With-Project (b) 

10,343 
10,372 

10,395 
10,612 

10,432 
10,455 

10,443 
10,448 

Impact 29 217 23 5 

% Increase 
over baseline 0.3% 2.1% 0.2% 0.0% 

a - Source: Sweetwater County Planning Department, 
b - Source: Planning Information Corporation, 1988. 
c - As a percentage of total county population. 



Local Government Facilities and 
Services. The less than 1 percent 
increase in Fremont County population 
generated by the Beaver Creek Project 
would not cause demand for additional 
public facilities space or public 
services staff. The 2 percent in¬ 
crease in City of Riverton population 
would not generate demand for addi¬ 
tional public facilities space or 
public services staff. 

The Beaver Creek Project would gener¬ 
ate an estimated 15 school age chil¬ 
dren in Fremont School District #25 
during the peak year of 1994, less 
than 1 percent of the district’s fall 
1987 enrollment. This number of 
students could be accommodated in the 
district’s existing schools. 

Local Government Revenues. The Beaver 
Creek Project would generate approxi¬ 
mately $303,000 in sales and use tax 
revenues to Fremont County and its 
municipalities. Of that total amount, 
Fremont County would receive approxi¬ 
mately $140,000 (about 1 percent of 
total county FY 1986-87 revenues) and 
the City of Riverton would receive 
approximately $81,000 (about 1 percent 
of total FY 1986-87 revenues). 

Fremont County and Fremont County 
School District #1 would also receive 
ad valorem taxes from incremental oil 
production and from the value of plant 
and field facilities once the Beaver 
Creek Project is completed. These 
revenues are currently not estimated. 

4.2.5 Little Buffalo Basin 
Project 

Project Workforce. Table 2-10 pre¬ 
sents quarterly workforce projections 
for the Little Buffalo Basin Project. 
Construction activities would commence 
in the second quarter of 1994; peak 
at an estimated 470 workers during the 
third quarter of 1995; and decrease 
to the operational level of 6 workers 
by third quarter 1996. 

Employment. Table 4-8 presents impact 
employment data for Washakie County. 

As a result of the Little Buffalo 
Basin Project, total Washakie County 
employment would increase by about 7 
percent in the peak construction year 
of 1995. 

Population. Table 4-9 displays 
Washakie County and City of Worland 
average annual impact population 
projections from 1994 through 1997. 
The population increase generated by 
the Little Buffalo Basin Project would 
be about 2 percent of baseline 
Washakie County population during the 
peak year of 1995 and about 3 percent 
of City of Worland population during 
that year. 

Housing. Table 4-3 contrasts peak 
quarter Little Buffalo Basin 
Project-generated housing demand with 
December 1987 housing availability in 
the City of Worland, the destination 
community for Amoco’s busing program. 
During the peak quarter, an estimated 
58 housing units beyond those avail¬ 
able in the City of Worland in Decem¬ 
ber 1987 would be needed. During peak 
periods it is anticipated that workers 
would be able to find temporary 
housing in the cities of Cody or 
Thermopolis, which had a total of 397 
temporary housing units available in 
December 1987. 

Local Government Facilities and 
Services. The 2 percent increase in 
Washakie County population generated 
by the Little Buffalo Basin Project 
would not cause demand for additional 
public facilities space or public 
services staff. The 3 percent in¬ 
crease in City of Worland population 
would not generate demand for addi¬ 
tional public facilities space or 
public services staff. 

The Little Buffalo Basin Project would 
generate an estimated 15 school age 
children to Washakie County School 
District #1 during the peak year of 
1995, less than 1 percent of the 
district’s fall 1987 enrollment. This 
number of students could be accom¬ 
modated in the district’s existing 
schools. 
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Table 4-8. Impact Employment Projections for 
Washakie County, Wyoming. 

1994 1995 1996 1997 

Employment 
Baseline (a) 5,032 5,070 5,110 5,148 

With-Project (b) 5,078 5,413 5,146 5,155 

Impact (c) 46 343 36 7 

; Increase 
over baseline 0.9% 6.8% 0.7% 0.1% 

a - Source: Wyoming Department of Administration and 
Fiscal Control, 1988. 

b * Source: Planning Information Corporation, 1988. 
c - Includes indirect workers induced by the project. 

Table 4-9. Average Annual Impact Population Projections 
for the little Buffalo Basin Project 

1994 1995 1996 1997 

WASHAKIE COUNTY 

Population 
Baseline (a) 
With-Project (b) 

10,631 
10,660 

10,738 
10,940 

10,845 
10,867 

10,960 
10,964 

Impact 29 202 22 4 

% Increase 
over baseline 0.3% 1.9% 0.2% 0.0% 

CITY OF W0RLAND 

Population 
Baseline (c) 
With-Project (b) 

6,981 
7,010 

7,052 
7,254 

7,122 
7,144 

7,197 
7,201 

Impact 29 202 22 4 

% Increase 
over baseline 0.4% 2.9% 0.3% 0.1% 

a - Source: Sweetwater County Planning Department, 
b - Source: Planning Information Corporation, 1988. 
c - As a percentage of total county population. 



Local Government Revenues. The Little 
Buffalo Basin Project would generate 
approximately $16,000 in sales and use 
tax revenues to Washakie County and 
its municipalities. Of that total 
amount, Washakie County would receive 
approximately $4,500 (less than 1 
percent of total county FY 1986-87 
revenues) and the City of Worland 
would receive approximately $10,500 
(less than 1 percent of total FY 
1986-87 revenues). 

Washakie County and Washakie County 
School District #1 would also receive 
a small amount of ad valorem tax 
revenues from the value of the pipe¬ 
line located in the county. These 
revenues are currently not estimated. 

Town of Meeteetse 

In order to display a "worst case" 
scenario, the total population, 
employment, housing and local govern¬ 
ment impacts of the Little Buffalo 
Basin Project have been projected for 
Washakie County and the City of 
Worland, the destination community for 
Amoco’s busing program. However, it 
is possible that the Park County town 
of Meeteetse may receive some 
population impacts from the Little 
Buffalo Basin Project because of the 
town’s proximity to the work site. The 
temporary housing units in Meeteetse 
are frequently occupied, depending on 
project activities at the Little 
Buffalo Basin Field. It is 
anticipated that the Little Buffalo 
Basin Project would result in a con¬ 
tinuation of that pattern. 

It is also possible that a portion of 
the 25 standard housing units that are 
currently for rent or sale would be 
occupied by project workers. If all 
25 were occupied, it would result in 
an influx of an estimated 45 people 
(based on average household size from 
the recent Amoco Bairoil C02 Project). 
This would be less than 10 percent of 
estimated 1988 Meeteetse population 
(479) and the town’s recent (1983) 
peak of 545 people. This "worst case" 
impact population would not cause 

demand for additional public facili¬ 
ties space or services staff in the 
town of Meeteetse or Park County 
School District #16. Meeteetse would 
receive an estimated $5,000 in sales 
tax revenues from construction of the 
Little Buffalo Basin Project, which 
is about 2 percent of total FY 1986-87 
town revenues. 

4.2.6 Salt Creek Project 

Project Workforce. Table 2-10 pre¬ 
sents quarterly workforce projections 
for the Salt Creek Project. Con¬ 
struction activities would commence 
in the fourth quarter of 1995; peak 
at an estimated 550 workers during the 
second quarter of 1996; and decrease 
to the operational level of 6 workers 
by first quarter 2000. 

Employment. Table 4-10 presents 
impact employment data for Natrona 
County. As a result of the Salt Creek 
Project, total Natrona County 
employment would increase by about 1 
percent in the peak construction year 
of 1996. 

Population. Table 4-11 displays 
Natrona County and City of Casper 
average annual impact population 
projections from 1995 through 2000. 
The population increase generated by 
the Salt Creek Project would be less 
than 1 percent of both baseline 
Natrona County and City of Casper 
population during all years. 

Housing. Table 4-3 contrasts peak 
quarter Salt Creek Project-generated 
housing demand with December 1987 
housing availability in the City of 
Casper, the destination community for 
Amoco’s busing program. It is 
anticipated that the City of Casper 
will be able to accommodate the peak 
project-generated housing demand. 

Local Government Facilities and 
Services. The less than 1 percent 
increase in Natrona County population 
generated by the Salt Creek Project 
would not cause demand for additional 
public facilities space or public 
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Table 4-10. Impact Employment Projections for 
Natrona County, Wyoming. 

1995 1996 1997 1998 1999 2000 

Employment 
Baseline (a) 
With-Project (b) 

36,743 
36,816 

36,925 
37,376 

37,104 
37,314 

37,282 Unknown(d) 
37,545 Unknown 

Unknown 
Unknown 

Impact (c) 73 451 210 263 

% Increase 
over baseline 0.2% 1.2% 0.6% 0.7% 

a = Source: Wyoming Department of Administration and 
Fiscal Control, 1988 

b = Source: Planning Information Corporation 1988. 
c - Includes indirect workers induced by the project, 
d * Projections beyond 1998 not available. 

Table 4-11. Average Annual Impact Population Projections 
for the Salt Creek Project 

1995 1996 1997 1998 1999 2000 

NATRONA COUNTY 

Population 
Baseline (a) 
With-Project (b) 

68,863 
68,908 

69,284 
69,556 

69,687 
69,817 

70,087 
70,250 

70,500 
70,632 

70,900 
70,904 

Impact 45 272 130 163 132 4 

% Increase 
over baseline 0.1% 0.4% 0.2% 0.2% 0.2% 0.0% 

CITY OF CASPER 

Population 
Baseline (c) 
With-Project (b) 

53,034 
53,079 

54,378 
54,650 

55,755 
55,885 

55,428 
55,591 

55,754 
55,886 

56,071 
56,075 

Impact 45 272 130 163 132 4 

% Increase 
over baseline 0.1% 0.5% 0.2% 0.3% 0.2% 0.0% 

a - Source: Sweetwater County Planning Department, 
b « Source: Planning Information Corporation. 1988. , 
c « As a percentage of total county population. Approximately 400 additional 

residents included in 1999 and 2000 
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services staff. The less than 1 
percent increase in City of Casper 
population would not generate demand 
for additional public facilities space 
or public services staff. 

The Salt Creek Project would generate 
an estimated 21 school age children 
to Natrona County School District #1 
during the peak year of 1996, less 
than 1 percent of the district’s fall 
1987 enrollment. This number of 
students could be accommodated in the 
district’s existing schools. 

Local Government Revenues. The Salt 
Creek Project would generate approxi¬ 
mately $2,200,000 in sales and use tax 
revenues to Natrona County and its 
municipalities. Of that total amount, 
Natrona County would receive approxi¬ 
mately $400,000 (about 3 percent of 
total county FY 1986-87 revenues) and 
the City of Casper would receive 
approximately $1,600,000 (5 percent 
of total FY 1986-87 revenues). 

Natrona County and Natrona County 
School District #1 would also receive 
ad valorem tax revenues from extended 
oil production and from the value of 
plant and field facilities once the 
Salt Creek Project is completed. These 
revenues are currently not estimated. 

Towns of Midwest and Edgerton 

Although it is anticipated that the 
majority of the Salt Creek Project 
workforce will reside in the City of 
Casper, the destination community for 
Amoco’s busing program, it is possible 
that some workers will locate in 
existing vacant housing in the Towns 
of Midwest and Edgerton, which are in 
and near the Salt Creek Field. 

Midwest had an estimated 5 standard 
housing units for rent in December 
1987; Edgerton had an estimated 16 
standard units for rent at that time. 
If all of these units were to fill 
with project employees and their 
families, the resultant population (9 
in Midwest, 29 in Edgerton) would 
still be below 10 percent of 1988 

population in both towns. This addi¬ 
tional population would not generate 
demand for additional public facili¬ 
ties space or public service staff 
in either town or Natrona County 
School District #1. 

The construction of the Salt Creek 
Project would generate $20,000 (5 
percent of total FY 1986-87 revenues) 
in sales and in tax revenues to the 
Town of Midwest and $16,000 (about 6 
percent of total FY 1986-87 revenues) 
to the Town of Edgerton. Midwest 
would receive additional 
production-related revenues. 

4.2.7 Beaver Creek Alternative 

Because of its location and length, 
construction of the Beaver Creek 
Alternative Alignment would result in 
virtually the same impacts as the 
Beaver Creek Project pipeline con¬ 
struction. 

4.2.8 Frontier/Casper 
Alternative 

Construction of the Frontier/Casper 
Alternative would result in virtually 
the same impacts as the Fontenelle and 
Salt Creek Pipeline Projects. 

4.2.9 Exxon Alternative C02 
Supply 

Based on conceptual design and a 
construction schedule lasting 18 
months, Exxon estimated that the 
average workforce required for 
expansion of Phase I would be about 
350 people (Exxon, 1989). The second 
five-month summer peak construction 
period would require an average of 
approximately 865 workers. 

Which communities benefit and/or are 
impacted by the Exxon expansion would 
depend on whether a man-camp is 
established (as in Phase I 
construction), workers are bused to 
destination cities, or workers choose 
their own residential locations. 
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Assuming that the types of impacts 
would be the same, the magnitude of 
the Exxon expansion impact would be 
about one-third greater than the 
impact of the 655 peak Amoco 
workforce. 

4.2.10 No Action Alternative 

Implementation of the No Action 
Alternative would not result in any 
socioeconomic impacts. However, 
implementation of this alternative 
would result in a significant loss of 
potential revenues to local, state and 
federal governments and employment in 
the project areas. 

4.3 SOILS AND VEGETATION 

4.3.1 Introduction 

Impacts to soils and vegetation re¬ 
sources would primarily result from 
land disturbing activities including 
construction of facilities. Since 
existing roads are considered adequate 
for access to the right-of-way, dis¬ 
turbance would be confined to the 
plant sites, rights-of-way, staging 
areas for highway, railroad and river 
crossings, additional areas needed for 
construction in steep terrain and 
wellfield-related activities. 

Most of these impacts would be 
short-term since all disturbed areas 
not needed for operations would be re¬ 
claimed within a year of construction. 
Most reclamation would be completed 
within a few months of disturbance. 
With effective use of standard BLM 
impact control and mitigation measures 
and Amoco commitments, understory 
vegetation in sites without special 
problems is expected to return to 
near-preconstruction conditions with¬ 
in five years after construction. 
Problem areas may require replanting 
and/or use of special revegetation 
techniques if revegetation does not 
respond in one to two growing seasons. 
In areas of limited precipitation 
(less than 10 inches) and where there 
are shallow soil and/or low permeability 

soil problems identified in Section 
3.3, reclamation techniques which 
enhance permeability and conserve 
moisture would increase the potential 
for successful revegetation. Impacts 
to overstory vegetation would be more 
long-term with shrubs and trees taking 
several years to become reestablished, 
e.g., 10 to 20 years for sagebrush 
types, 20 to 30 years for desert shrub 
vegetation and 50 to 75 years for 
coniferous woodland tree species (BLM, 
1985a). 

Table 4-12 illustrates the importance 
of erosion control techniques to 
minimize impacts from construction. 
It compares soil lost on a given area 
1) without construction, 2) when 
disturbance is reclaimed in the fall 
of the year of disturbance, and 3) 
when reclamation is postponed until 
fall of the following year. It is 
evident from the comparison that 
disturbance accelerates erosion and 
that steep slopes are particularly 
susceptible to increased soil loss. 
The table also illustrates the bene¬ 
fits of erosion control materials 
applied in the interim between dis¬ 
turbance and reseeding. 

The Plans of Development would include 
a weed control program that would 
control poisonous plants, noxious 
weeds and any major problems with 
annual weeds. This program must be 
in compliance with federal, state and 
local regulations or acceptable to the 
applicable landowner. Based on obser¬ 
vation of existing pipeline corridors 
adjacent to the proposed pipelines, 
weeds, particularly halogeton, may be 
a problem in some areas. 

While there are no threatened, 
endangered or proposed plant species in 
the project areas, the projects may 
affect candidate species. Since plant 
surveys have not been conducted for 
the pipeline rights-of-way, sufficient 
information is not available to 
evaluate potential impacts of pipeline 
construction on these species. 
Before final authorization of any of 
the projects, a survey, based on 
available location and habitat data, 
would be conducted for these species. 
If a conflict between the plants and 
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Table 4-12. Universal Soil Loss Equation Sample Calculations for Disturbed and Undisturbed Areas, (a) 

Tons Per Acre of Erosion 2-Year 

Erosion Totals 

C (c) 

Without 

Construction 

(Per Year) 

Seeded In Fall (d) Reseeding Delayed (e) (Tons Per Acre) 

Year 1 Year 2 Year 1 Year 2 Seeding In Fall Reseeding 

LS 
Delayed 

No Mulch Description R 

(b) 

1 2 3 4 5 K 
With Mulch W/0 Mulch With Mulch W/0 Mulch 

BADLANDS NEAR SHEEP MOUNTAIN 

Standard values 20 1.20 0.64 0.54 0.04 

Soil BH471; 400' 6 20V slope; 

25V shrub cover, 0V grass 

0.36 0.37 8.0 21.3 12.3 52.1 32.1 56.1 67.1 44.5 84.3 123.2 

Soil BH471; 40‘ § 50V slope; 

25V shrub cover, OV grass 

0.36 0.37 11.0 29.3 16.9 71.7 44.2 77.2 92.2 61.1 115.9 169.4 

BEAVER DIVIDE 

Standard values 20 1.20 0.64 0.54 0.04 • 

Soil F277; 650* 6 15V slope; 

25V shrub cover, 20V grass 

0.17 0.37 6.5 8.2 8.1 33.2 26.1 36.4 54.5 34.1 59.3 90.9 

Soil F277; 650' 9 30V slope; 

25V shrub cover. 20V grass 

0.17 0.37 20.0 25.2 24.8 102.1 80.2 112.1 167.7 105.1 182.3 279.7 

a • The Universal Soil Loss Equation Is A • R * K * LS * C. where 

A - soil loss In tons/acre 

R - rainfall factor 

K - erodlblllty factor of surface horizon 

LS • length-slope factor 
C * cover and erosion control practices factor 

Source: Barfield et al., 1987. 
b • R Is proportioned by geographic area and assumes disturbance In year 1 on 6/1, seeding on 10/1 and good germination on 4/1 of year Z; 

If seeding Is delayed, It Is delayed until 10/1 of year 2. 

c • Cl • bare, bulldozer compacted 

C2 « seeded but before germination 

C3 - good germination after reseeding 

C4 * mulched with wood fiber or asphalt emulsion Immediately after disturbance 

C5 • native vegetation. 

d * Disturbed areas reseeded In fall of the year disturbed, 

e * Disturbed areas not reseeded until fall of the year following construction. 



a construction area is identified, 
appropriate mitigation measures would 
be developed to assure that project 
construction would not contribute to 
the need to list any of these 
candidate species as threatened or 
endangered. See Section 3.3 for a 
discussion of plant species in each 
project area. 

Some adverse impacts will occur at all 
projects during construction and 
operation. The significance of the 
impact of a project on the existing 
system would, however, depend on both 
baseline conditions and impact control 
and mitigation measures implemented 
at each site. Effects specific to a 
particular project are discussed in 
each project section. The direct, 
adverse effects which would, to some 
degree, accompany all construction, 
are summarized in Table 4-13 along 
with general measures which would be 
used to minimize impacts. 

Site-specific mitigation measures to 
reduce erosion and to improve poten¬ 
tial for revegetation success would 
be addressed in the PODs. Table 4-14 
provides a comparison of the proposed 
projects and alternatives in terms of 
major factors contributing to erosion. 

Table 4-15 indicates the acreage of 
each vegetation type which would be 
disturbed during construction of the 
projects. Acreage of vegetation 
disturbed was based on an estimation 
of the miles of each vegetation type 
which would be crossed by the proposed 
pipelines. Since 0.1 mile (530 feet) 
was the smallest increment assigned 
to any type of vegetation crossed, the 
disturbance of narrow bands of vegeta¬ 
tion, i.e., particularly ephemeral 
riparian areas, has been exaggerated. 
Pipeline disturbance of the most 
important riparian habitats are dis¬ 
cussed in each project section. 

Acreage which would be disturbed 
through replacement of producing and 
injection pipelines within the project 
fields is also indicated in Table 
4-15. This estimate assumes that all 
existing production and injection 
pipelines in all fields would require 

replacement. Since the location of 
pipelines that would be replaced is 
not currently known, the impact on 
each vegetation type within the well- 
fields cannot be estimated at this 
time. 

Based on maps of known geologic haz¬ 
ards (scales ranging from 1:250,000 
to 1:1,000,000), most of the projects 
and their alternatives appear to be 
affected by at least one geologic 
hazard (see Table 3-8). Hazards that 
must be evaluated in more detail for 
both construction and operation of the 
projects include faults, landslide 
areas, windblown sand deposits and 
epicenters of recent earthquake ac¬ 
tivity. Verification of the presence 
of these hazards could dictate special 
construction techniques, minor re¬ 
routing of alignments, special revege¬ 
tation requirements and/or monitoring 
after construction. 

If the areas cannot be avoided, con¬ 
struction in windblown sand areas and 
potential landslide areas would re¬ 
quire special contruction and revege¬ 
tation techniques. Minimizing distur¬ 
bance of rooted vegetation, mulching 
to maximize revegetation success and 
frequent monitoring would be important 
to minimize problems in these areas. 
Where possible, pipelines constructed 
through windblown sand areas should 
be buried below the moving sand 
deposit in more stable soil horizons. 

4.3.2 Fontenelle Project 

Sagebrush/grassland, the most common 
vegetation type in the vicinity, poses 
no particular problem for reclamation. 
Much of the desert shrub community, 
however, occupies shallow soil with 
low permeability. Coupled with low 
precipitation, these communities would 
be more difficult to reestablish. 

About 218 acres would be disturbed 
during construction of the gas 
gathering system. The gentle terrain 
of most of the route would limit 
accelerated erosion. However, special 
attention to erosion control in the 
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Table 4-13. Potential Adverse Impacts of Project Construction on Soils 
and Vegetation and Measures Planned to Minimize Impacts. 

Adverse Impacts Mitigation 

Compaction of soil on the right- 
of-way by construction equipment 
and construction workers' 
vehicles 

Minimize travel on the right-of- 
way; rip compacted areas prior to 
revegetation; construct barriers 
to limit use after construction; 
restrict right-of-way travel to 
essential maintenance 

Alteration of the soil profile in 
all excavation areas 

Segregate topsoil and subsoil 
where adequate topsoil exists 

Potential reduction in soil 
stability in steep slope areas 

Implement steep slope erosion 
control measures; closely monitor 
effectiveness and implement 
remedial action when necessary 

Accelerated wind and water 
erosion on unsurfaced access 
roads during wet weather and in 
construction areas until 
revegetation or erosion control 
measures are implemented 

Limit construction in wet 
weather; implement erosion 
control measures without delay 

Loss of vegetation productivity 
for the period of construction and 
until regrowth and plantings 
restore productivity 

t 

Limit grading to areas required 
for safe work site; maintain clean 
work site (e.g., proper disposal 
of waste oil, scrap pipe, etc.); 
use "best practices" for 
revegetation; 

Increased instability of stream 
banks with removal of riparian 
vegetation 

Leave stream buffer zone for 
river crossings; use mechanical 
bank stabilization where 
appropriate (riprap, erosion 
blanket, etc); prohibit blading of 
the right-of-way in riparian zones; 
implement special practices for 
riparian area revegetation 

Damage to vegetation in areas 
where steep slope construction 
requires side cuts and fills 

Minimize cut and fill areas 

Off-site loss of vegetation 
productivity due to increased 
off-road vehicle use in the 
construction area 

Limit construction worker travel 
to right-of-way; discourage 
illegal ORV use of workers 

Invasion of weeds onto disturbed 
right-of-way soils and their 
potential introduction into other 
relatively weed-free areas 

Implement weed control program 
where necessary 
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Table 4-14. Mqjor Factors Contributing to Soil Erosion on Project Pipelines, (a) 

Project 

Pipeline 

Construction 

Disturbance 

(acres) 

Sensitive Soils 

Traversed 

(miles) 

Steep Slopes 

Traversed 

(miles) 

Relative 

Order of Potential 

Soil Loss (b) 

FONTENELLE 

EXXON ALTERNATIVE 

218 4 0.1 9 

C02 SUPPLY 346 — — 8 

ELK BASIN 1637 248 13 3 

Associated Projects 665 8 8 

BEAVER CREEK 

Total of Elk Basin 

404 42 3 6 

and Beaver Creek 2706 198 24 1 

BEAVER CREEK 

ALTERNATIVE 

2109 21 26 2 

LITTLE BUFFALO 

BASIN 

326 23 3 7 

SALT CREEK 85 8 1 10 

Associated Projects 328 7 7 

Total Salt Creek 

Pipeline 

FRONTIER/CASPER 

413 15 8 5 

ALTERNATIVE 578 54 5 4 

a « Table is for comparison purposes only. It does not consider site 

specific mitigation measures which will be addressed in the Plan of 

Development and implemented to reduce impacts, 

b - Order of soil loss is in decreasing order; analysis assumed: 

(1) the greater the area of disturbance the greater the soil loss from erosion 

(2) soil erosional losses would be correlated with the amount of sensitive soils traversed and 

(3) soil losses would also be positively correlated to the miles of steep slopes traversed 
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Table 4-15. Acreage of Vegetation to be Disturbed during Pipeline and Plant Construction and Replacement of Wellfield Pipelines, (a) 

Vegetation Type 

Exxon Alternative 

Fontenelle C02 Supply Elk Basin Beaver Creek Little Buffalo Salt Creek 

Beaver Creek Frontler/Casper 

Alternative Alternative 

Short Long Short Long 

Term Term Term Term 

Short Long 

Term Term 

Short Long 

Term Term 

Short Long 

Term Term 

Short Long 

Term Term 

Short Long Short 

Term Term Term 

Long 

Term 

PLANTS AND PIPELINES 

Sagebrush/Grassland 261 849 41 263 40 163 40 18 419 316 

Desert Shrub 12 1 482 87 36 40 79 

Grassland 14 26 32 64 17 26 125 

Coniferous Woodland 4 12 

Mixed Shrub 49 18 11 

Riparian 17 32 98 56 36 14 49 51 

Cropland 89 26 5 

Barren/Badlands 25 1 

Disturbed (b) (b) (b) (b) 2 

Undetermined 346 15 

Totals 323 58 346 0 1637 41 404 41 326 41 85 40 505 0 578 

Associated Project Pipeline 665 0 328 0 

WELLFIELD PIPELINE 

Undetermined 263 192 117 5 683 228 819 1775 

a • Source: Table derived from tables and maps in the Soils, Vegetation and Agriculture Technical Report Totals may be Inconsistent due to rounding. 

b - Amount of disturbed area to be redisturbed Is unknown. 



area of Slate Creek would be necessary 
to prevent accelerated sediment con¬ 
tribution to the Green River. Sedi¬ 
ment barriers may be appropriate in 
the creek, depending on stream flow 
at the time of construction. 

The majority of the 17 acres of 
riparian vegetation which would be 
disturbed during construction of the 
gas gathering system is associated 
with ephemeral drainages, although 
about 4.3 acres would be disturbed at 
the Green River crossing. About 0.2 
acres of this disturbance would be for 
block valves to be used for the life 
of the project. The proposed crossing 
location was chosen because other 
utility lines have used the same 
location, i.e., the crossing has 
already been disturbed. Special 
erosion control and revegetation 
efforts at the river crossing would 
be necessary to minimize impacts to 
the river and its banks. 

Soils of the plant site are deep but 
fine textured with both permeability 
and salinity problems which would 
require special attention for revege¬ 
tation. Host of the plant site 
supports a greasewood community (a 
sub-type of the riparian vegetation 
type), which accounts for the remain¬ 
der of long-term riparian loss. Loss 
of this acreage would not be a sig¬ 
nificant loss of riparian habitat. 

Amoco has agreed to drill all wells 
on relatively gentle upland slopes 
rather than on steep side slopes where 
possible. This would minimize erosion 
and facilitate revegetation of the 
sagebrush/grassland vegetation. An 
estimated 263 acres would be disturbed 
for well pad and production pipelines 
that would be reclaimed after con¬ 
struction. An additional 192 acres 
of roads and well pad would remain in 
use for the life of the project. 

The Fontenelle C02 Supply Project 
should not adversely affect any rare 
plant species. Only one taxon of 
concern (Astragalus jejunus ssp. nov.) is 
known from the area. Because the 
location of the subspecies of inter¬ 
est is in question and the species is 

relatively widespread, no site- 
specific studies are recommended for 
the area. 

4.3.3 Elk Basin Project 

About 1,637 acres would be disturbed 
during construction of the Elk Basin 
Trunk Pipeline. Most of this dis¬ 
turbance is adjacent to existing 
pipeline corridors. Much of the route 
is relatively level or gently rolling 
but there are three major areas of 
steep or dissected terrain that would 
be crossed: the vicinity of Sheep 
Mountain, Zimmerman Butte area and 
Kirby Creek area near Lysite Mountain. 
Special attention to erosion control 
in these areas is necessary to limit 
erosion and to increase the likelihood 
of revegetation success. Sagebrush/ 
grassland constitutes about half of 
this short-term disturbance. Desert 
shrub vegetation accounts for another 
30 percent. 

About 98 acres of riparian vegetation 
would be disturbed in the short-term. 
Most of this disturbance would be at 
ephemeral drainage crossings. More 
diverse riparian zones would be dis¬ 
turbed at the perennial stream crossings 
and three river crossings, although 
the river crossing areas are primari¬ 
ly cropland. All proposed river 
crossing locations were chosen because 
they are adjacent to existing pipeline 
corridors and have been previously 
disturbed by pipeline construction. 

With appropriate attention to limit¬ 
ing impacts (e.g., maintaining a 
buffer zone between the river banks 
and staging areas) and to revegeta¬ 
tion, the corridor disturbance through 
the riparian zone can be reclaimed. 
With the supplemental water associated 
with the zone, revegetation success 
is more likely in the riparian zone 
than in the adjacent uplands. 

About 40 acres of sagebrush/grassland, 
the most common type of the area, 
would be disturbed at the plant site 
for the life of the project (Table 
4-15). An additional 683 acres of 
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short-term disturbance is estimated 
for replacement of wellfield pipe¬ 
lines. A long-term decrease in ripar¬ 
ian vegetation may occur in Silver 
Tip Creek from a decrease in surface 
discharge of produced water. 

Associated Projects. Construction of 
the Bairoil/Dakota Pipeline (mileposts 
112 - 185) would result in short-term 
disturbance of approximately 665 
acres, primarily sagebrush/grassland 
and desert shrub. This disturbance 
would be adjacent to an existing 
pipeline corridor to the vicinity of 
milepost 140. Steep slope construc¬ 
tion on Green Mountain (mileposts 112 
- 120) could be avoided by con¬ 
structing the Crooks Gap Option rather 
than the proposed route (see Map 10a). 

The extent of riparian vegetation loss 
for this section of the Bairoil/Dakota 
Project was not calculated (BLM, 
1985a), but it can be assumed that the 
loss would be most important along the 
seven perennial streams. Three of 
these streams, Dry Creek, Poison 
Spider and Middle Fork of Casper 
creeks, are not crossed at existing 
pipeline disturbances. 

4.3.4 Beaver Creek Project 

About 404 acres would be disturbed in 
construction of the Beaver Creek Trunk 
Pipeline (Table 4-15). Most of this 
disturbance would occur in existing 
pipeline corridors and would be a 
short-term impact. The most severe 
erosion control and reclamation prob¬ 
lem would be in the approximately 1.5 
miles of steep terrain crossing Beaver 
Divide. The area has already been 
disturbed during development of the 
Big Sand Draw Oil Field and by numer¬ 
ous pipeline corridors. Since this 
is also a landslide area, special 
erosion and landslide control measures 
would be needed to assure site stabil¬ 
ity and reclamation success. 

About 56 acres of riparian vegetation 
would be disturbed, mostly in 
ephemeral drainage crossings. More 
diverse riparian zones would be dis¬ 

turbed on the Sweetwater River, Ice 
Slough and Crooks Creek. One area of 
riparian vegetation near the 
Sweetwater River and one near Crooks 
Creek could be avoided if blading in 
the area is strictly limited. About 
40 acres of sagebrush/grassland would 
be disturbed at the plant site for the 
life of the project (Table 4-15). An 
additional 228 acres of short-term 
disturbance is estimated for replace¬ 
ment of wellfield pipelines. 

4.3.5 Little Buffalo Basin 
Project 

About 326 acres would be disturbed 
during construction of the Little 
Buffalo Basin Spur Pipeline. The 
proposed route, which follows an 
abandoned pipeline corridor and State 
Highway 431 along Gooseberry Creek, 
avoids most of the steep, badlands 
terrain in the area. The steep areas 
that would be traversed are primarily 
at the entrance to Little Buffalo 
Basin and in the vicinity of Hillberry 
Rim, areas which have been traversed 
by other pipelines and which would be 
difficult to avoid. Because of the 
proximity of these steep areas to 
Gooseberry and Buffalo creeks, special 
erosion control measures would be 
necessary to limit accelerated ero¬ 
sion and prevent accelerated sediment 
contribution to the agricultural 
areas. 

Sagebrush/grassland constitutes about 
50 percent of this short-term dis¬ 
turbance and about 27 percent would 
be in the desert shrub type. At least 
12 acres of coniferous woodland would 
be disturbed. Since most of these 
woodlands are in steep terrain where 
side hill cuts may be necessary, 
additional disturbance is likely to 
be needed to provide a safe working 
surface. This additional acreage 
would be addressed under a Temporary 
Use Permit. 

About 36 acres of riparian vegetation 
would be disturbed in the short-term. 
More than half of this disturbance 
would be in Little Buffalo Creek, 
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within the Little Buffalo Basin Field 
boundary, and along Gooseberry Creek. 
Disturbance of riparian vegetation 
along Little Buffalo Creek could be 
reduced by final alignment of the 
right-of-way adjacent to rather than 
in the riparian zone. The remainder 
of riparian vegetation disturbance 
would be associated with ephemeral 
drainages. Disturbance in Little 
Buffalo Creek would be primarily in 
a mixed herbaceous/shrub community. 
Disturbance in most of the Gooseberry 
Creek drainage would be on terraces 
of greasewood, except in locations 
where the pipeline would cross the 
creek. Although the Killifish 
Exclosure would be crossed, the dis¬ 
turbance would occur adjacent to the 
highway right-of-way and above the 
zone of riparian vegetation. 

About 40 acres of sagebrush/grassland 
would be disturbed for the life of the 
project (Table 4-15). An additional 
819 acres of short-term disturbance 
is estimated for replacement of 
wellfield pipelines. 

4.3.6 Salt Creek Project 

About 85 acres would be disturbed 
during construction of the Salt Creek 
Spur Pipeline. While large steep 
slope areas are limited in the Salt 
Creek area, steep ephemeral drainages 
are common. Special attention to 
erosion control should be considered 
to limit accelerated erosion. This 
is particularly important for the Salt 
Creek area in order to meet the goals 
for the sensitive watershed designa¬ 
tion. 

Desert shrub, the most common type in 
the vicinity, constitutes about 43 
percent of the disturbance. While the 
spur pipeline would not cross any 
perennial creeks, it would cross 
Dugout Creek, a wide draw. The area 
should not be crossed when the soils 
are saturated. 

Plant construction would disturb about 
40 acres of desert shrub vegetation 
for the life of the project. An 

additional 1,775 acres of short-term 
disturbance is estimated for replace¬ 
ment of wellfield pipelines. This 
disturbance would occur over a period 
of about four years. 

Associated Projects. Construction of 
the Bairoil/Dakota Pipeline (mileposts 
185 - 221) would result in short-term 
disturbance of approximately 328 
acres, primarily sagebrush/grassland, 
desert shrub and grassland. All 
riparian disturbance would be in 
ephemeral drainages. 

4.3.7 Beaver Creek Alternative 

About 505 acres would be disturbed 
during construction of the Beaver 
Creek Alternative alignment section. 
The most severe erosion control and 
reclamation problem would be in the 
approximately one mile of steep 
terrain traversing the bluff above 
Badwater Creek. While the route 
follows an existing Montana-Dakota 
Utilities Pipeline, the terrain is 
steep and the best construction 
terrain is already occupied by pipe 
and power lines. The potential for 
controlling erosion may be enhanced 
by diverging from the pipeline cor¬ 
ridor for about two miles in order to 
cross the bluff about one mile to the 
west. If a right-of-way is granted 
for this alternative, the Plan of Devel¬ 
opment should address this area 
through either specific construction 
and reclamation methods or rerouting 
as described above. 

Table 4-15 provides estimated acreage 
of each vegetation type which would 
be disturbed by construction. Essen¬ 
tially all of the acreage would be 
short-term disturbance since the only 
permanent structure in this area would 
be a block valve. 

About 49 acres of riparian vegetation 
will be disturbed in the short-term. 
Most of this disturbance will be in 
ephemeral drainage crossings. More 
diverse riparian zones will be dis¬ 
turbed on Badwater, Poison and Bridger 
creeks. The south option for joining 
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the main Elk Basin route (at milepost 
133) would avoid disturbance of almost 
two miles of riparian vegetation along 
Bridger Creek, but would require about 
0.7 miles more steep terrain 
construction. 

On the north option, the majority of 
riparian vegetation disturbance in the 
Bridger Creek area (near milepost 132 
of the Elk Basin Pipeline) could be 
avoided by diverging from the existing 
pipeline corridor at about milepost 
52 and following the Bridger Creek 
Road north to where it intersects the 
proposed Elk Basin Trunk Pipeline 
route at about milepost 128. This 
realignment would eliminate 
disturbance of riparian vegetation at 
four crossings of Bridger Creek. 

In total, the Beaver Creek Alterna¬ 
tive, from milepost 112 of the 
Bairoil/Dakota Pipeline to the Elk 
Basin Field, would disturb 404 acres 
along the Beaver Creek Trunk Pipeline, 
505 acres on the Beaver Creek Alterna¬ 
tive Section and about 1,200 acres of 
the Elk Basin Trunk Pipeline for a 
total of about 2,109 acres of 
short-term disturbance. Construction 
of this pipeline alternative would 
function to supply C02 to both the Elk 
Basin and Beaver Creek fields, which 
individually would require disturbance 
of 1,637 and 404 acres, respectively. 
This alternative would not require 
disturbance of the 665 acres associat¬ 
ed with the Bairoil/Dakota Pipeline 
(mileposts 112 - 185). 

4.3.8 Frontier/Caeper 
Alternative 

Table 4-15 provides estimated acreage 
of each vegetation type which would 
be disturbed during construction. 
Essentially all of the acreage 
disturbed by the alternative pipeline 
alignment would be short-term dis¬ 
turbance since the only permanent 
structures in this area would be the 
origin station and a block valve. 
About 218 acres would be disturbed 
along the Frontier Access Section. 
With less than 9 inches of average 

annual precipitation, revegetation may 
be difficult. About 360 acres would 
be disturbed along the Casper Section, 
but with precipitation averaging over 
12 inches, revegetation should not 
pose a problem. 

No significant areas of riparian 
vegetation would be disturbed in the 
Frontier Access Section. The main 
riparian areas in the Casper Section 
are Teapot Creek and Casper Creek. The 
proposed alignment along Teapot Creek 
would disturb the riparian zone for 
more than a mile. This disturbance 
must be avoided by adjusting the 
alignment to follow another pipeline 
route about one mile to the east. 

Near the Casper Creek crossing the 
pipeline would also cross a railroad. 
Disturbance of Casper Creek riparian 
vegetation should be minimized by 
moving the alignment such that the 
railroad crossing bore pit (milepost 
38.8) is not situated in the riparian 
zone. Minimizing impacts on both 
Teapot and Casper creeks would be 
addressed in detail in the POD. 

4.3.9 Exxon Alternative C02 
Supply 

According to Exxon, all construction 
related to expansion of the dehydra¬ 
tion facilities and the gas plant 
could be accomplished within the 
existing fenced and disturbed areas. 

The feed gas trunkline would disturb 
an additional 346 acres which would 
be reclaimed after construction. The 
most significant riparian and cropland 
acreage of the area is along 
Fontenelle and LaBarge creeks where 
creek crossings for the second feed 
gas pipeline were installed during 
construction of the original pipeline. 

The expansion of Phase I would use 
trunk gathering lines and manifolds 
already constructed within the well- 
field. Additional road construction, 
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well pads and installation of gas 
gathering lines from individual wells 
is estimated at about 5 acres of 
long-term and 117 acres of short-term 
disturbance. 

4.3.10 No Action Alternative 

The No Action Alternative would result 
in no negative or positive impacts on 
soils and vegetation in the project 
area. 

4.4 AGRICULTURE 

4.4.1 Introduction 

Impacts to agriculture would be pri¬ 
marily direct impacts from land dis¬ 
turbing activities and the indirect 
disruption of agricultural activities 
or livestock due to the presence of 
construction activities. Most of 
these impacts would be short-term 
since priority would be given to 
restoring agricultural facilities 
(e.g., irrigation diversions and 
fences) and all disturbed areas not 
needed for operations would be re¬ 
claimed within a year of construction. 
While the loss of forage and cropland 
is relatively small compared to the 
total available, a loss could be 
important to an individual rancher. 
Losses of greater than 1 percent of 
any allotment are indicated for each 
project. Each case should be reviewed 
by BLM to determine if allotment 
stocking and lease payments should be 
adjusted in order to avoid signifi¬ 
cantly affecting either the lessee or 
the condition of the remainder of an 
allotment. All compensation for 
private landowner losses are negotia¬ 
ted between the landowner and Amoco. 

No field or farmstead windbreaks would 
be directly affected by any project 
construction activities. No stock 
watering areas would be directly 
affected by construction. Disturbance 
of livestock would be minimized by 
Amoco*s efforts to prevent pipeline 
construction from limiting livestock 
access across the construction zone. 

Since the inmigrant workforces for all 
projects would be relatively small 
compared to their anticipated place 
of residence, no conversion of crop¬ 
land to other land uses as a result 
of urban expansion is expected. In 
fact, Amoco should discourage any 
construction of public or private 
facilities in response to projects due 
to their short-term nature. 

The direct, adverse effects which 
would, to some degree, accompany all 
construction, are summarized in Table 
4-16 along with general measures which 
would be used to minimize these 
impacts. 

4.4.2 Fontenelle Project 

No cropland would be impacted by this 
project. Table 4-17 summarizes 
long-and short-term loss of forage due 
to construction and operation of the 
Fontenelle Project. Very few AUMs 
will be lost and no losses would be 
significant. 

4.4.3 Elk Basin Project 

Summary Table 4-15 indicates that 
about 89 acres of cropland will be 
disturbed during construction of the 
Elk Basin Trunk Pipeline. This in¬ 
cludes about 38 acres of prime farmland. 
Fifteen additional disturbed acres of 
prime farmland soils are not current¬ 
ly being farmed. The total distur¬ 
bance of cropland accounts for less 
than 0.1 percent of cropland in each 
county. 

In addition to cropland directly 
disturbed by construction, produc¬ 
tivity of adjacent cropland may be 
affected in the season of construction 
by limiting availability of irrigation 
water while diversion ditches are 
interrupted. This impact can be 
minimized if irrigators are given 
sufficient notification of construc¬ 
tion schedules and repair of diver¬ 
sions is expedited. Revegetation of 
the ditch crossings would require 
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Table 4-16. Potential Adverse Effects of Project Construction on Agriculture and Measures 

Planned to Minimize Impacts. 

Adverse Impacts Mitigation 

Short- and long-term loss of cropland and 

cropland productivity In the right-of-way; 

Loss of forage for the period of 

construction and until regrowth and 

plantings restore productivity; 

Interference with livestock access to 

watering areas; 

Loss of livestock in open trenches; 

Loss of agricultural productivity due to 

transportation delays and other disruptions 

of operations; 

Minimize equipment traffic; segregate soil 

horizons; implement other "best practices" 

reclamation techniques; plant in spring if 

appropriate; compensate landowners for lost 

crop revenues; 

Implement "best practices" reclamation 

techniques; compensate private landowners 

for lost revenues; 

Maintain functional use of all watering 

devices during construction; provide trench 

crossings for water access with one day of 

access obstruction or provide alternate 

water source; 

All ditches would be closed within 14 days; 

provide trench crossings in cattle trailing 

areas; compensate owners for loss of cattle; 

Notify users and landowners in advance of 

construction activities; maintain or replace 

fences and gates to preconstruction 

condition; 
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Table 4-17. Estimated Short-Term and Long-Term Loss of Forage for the Fontenelle Gas Gathering System and Gas Processing PlanL (a) 

Short-Term Disturbance (b) Long-Term Disturbance (c) Forage Loss Forage Loss Stocking 

Licensed (AUMs) (% of Total Licensed) Rate 

Allotment Range Forage AUMs Milepost or Acreage Milepost or Acreage 

Resource Area Nurter (AUMs) Per Acre Facility Facility Short-Term Long-Term Total Short-Term Long-Term (d) 

Kemmerer 1112 1272 0.10 7.4 - 9.7 20.9 Block valve 0.1 5.71 0.00 5.71 0.45 <.01 0.28 
1.7w - 3.2w (e) 13.7 Well operations 1.0 
5.9w - 7.2w 11.8 
Staging area (f) 1.1 
Road bore pit 0.6 
Drill pads (g) 9 

1113 11493 0.04 .5 - 7.4 62.8 1.4 ml. road 8.5 4.18 0.34 4.52 0.04 <.01 0.02 
Ow - 1.7w 15.5 
3.2w - 5.9w 24.6 
Road bore pit 1.7 

1306 30924 0.12 0 - .5 4.6 Plant site 40.0 0.55 5.96 6.51 <.01 0.02 0.02 

1.6 ml. road 9.7 

Green River 18 Mile 18994 0.08 13.4 - 16.8 30.9 Field roads 181.8 30.80 15.26 46.06 0.16 0.08 0.09 
Gas gathering 273.0 Well operations 9.0 
Drill pads (g) 81.0 

Lonfcard 6644 0.07 9.7 - 13.4 30.9 Block valve 0.1 2.25 0.01 2.25 0.03 <.01 0.03 
Staging area (f) 1.1 

TOTALS: 43.48 21.57 65.06 

a - Source: Mileages calculated from maps and tables In the Soils, Vegetation and Agriculture Technical Report. 
b - Short-term disturbances Include all construction that will be reclaimed upon completion. 
c ■ Long-term disturbances include block valves, station, plant sites, etc. that will remain for the life of the project. 
d • Percent change In stocking rate Is calculated on a minimum stocking rate for each allotment, l.e., licensed AUMs divided by the longest 

period allowed for grazing In each allotment. 
e * Gas gathering system for west side of reservoir. 
f • Green River Crossing. 
g - Assumes 9 wells east of the reservoir and 1 well west of the reservoir. 



special attention to prevent future 
erosion. Amoco will negotiate with 
each irrigation district to determine 
which canals would be cut or bored. 

About 124 AUMs would be lost (during 
pipeline construction) for the 
short-term and less than 1 AUM per 
year lost for the life of the pipeline 
facilities (i.e.t block valves, origin 
and meter stations) (Table 4-18). An 
additional 42 AUMs would be lost due 
to short-term disturbance in the 
field. Long-term loss of forage due 
to plant construction would be limited 
to about 3 AUMs per year. Short-term 
loss would be less than 1 percent of 
licensed forage on most allotments. 
There should be no long-term AUM 
losses requiring adjustments in 
licensed AUMs. 

The quantity of surface water 
currently available for irrigation 
and stock watering would be reduced 
by the project since the Elk Basin C02 
flood would be a miscible flood. The 
wellfield-produced water that is 
currently discharged to the surface 
would be virtually eliminated. 

Associated Projects. Based on an 
estimated average of 0.1 AUM per acre 
for the grazing allotments crossed by 
the Bairoil/Dakota Pipeline, about 64 
AUMs would be lost during construction 
and revegetation of this pipeline. 
Long-term loss of forage would be 
limited to less than 1 AUM for block 
valves. Short-term loss of 0.4 acres 
of cropland would not represent a 
significant reduction in area crop¬ 
land . 

4.4.4 Beaver Creek Project 

No cropland would be directly affect¬ 
ed by project construction, although 
the Sweetwater River riparian zone, 
which would be crossed by the pipe¬ 
line, may be used for hay production. 

About 69 AUMs would be lost for the 
short-term (45 AUMs for pipeline 
construction and 24 AUMs for wellfield 
construction) and only about 5 AUMs 

lost for the life of the plant and 
pipeline facilities (Table 4-19). 
There would be no significant impacts 
on forage or stocking rate. 

While no livestock watering areas 
would be physically destroyed by 
construction, the quantity of water 
currently available for stock water¬ 
ing would be reduced by the project 
since the Beaver Creek C02 flood would 
be a miscible flood. The well- 
field-produced water that is current¬ 
ly discharged to the surface would be 
virtually eliminated. 

4.4.5 Little Buffalo Basin 
Project 

About 26 acres of cropland would be 
disturbed during spur pipeline con¬ 
struction, including 20 acres of prime 
farmland (Table 4-15). This cropland 
accounts for less than 0.1 percent of 
cropland in each affected county. 

In addition to cropland directly 
disturbed by construction, pro¬ 
ductivity of adjacent cropland may be 
affected by limiting availability of 
irrigation water while diversion 
ditches are interrupted. This impact 
can be minimized if irrigators are 
given sufficient notification of 
construction schedules and repair of 
diversions is expedited. Revegetation 
of the ditch crossings would require 
special attention to prevent future 
erosion. 

Since the Little Buffalo Basin C02 
flood would be an immiscible flood, 
the amount of wellfield-produced water 
that is discharged to the surface and 
used by downstream irrigators is not 
expected to significantly change as 
a result of this project. 

About 152 AUMs would be lost for the 
short-term (128 AUMs for pipeline and 
24 AUMs for wellfield construction). 
Only about 7 AUMs would be lost for 
the life of the plant and pipeline 
facilities (Table 4-20). The total 
disturbance (long- and short-term) 
would be over 4 percent of licensed 

4-27 
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Table 4-18. Estimated Short-Term and Long-Term Loss of Forage for the Elk Basin Trunk Pipeline and CG2 Recycle Plant (a) 

Licensed 
Allotment Range Forage AUMs 

Resource Area Nunfcer (AUMs) Per Acre 

Short-Term Disturbance (b) 

Milepost or Acreage 
Facility 

Long-Term Disturbance (c) Forage Loss 
(AUMs) 

Milepost or Acreage ..-.-. 
Facility Short-Term Long-Term Total 

Forage Loss 
(% of Total Licensed) 

Short-Term Long-Term 

Stocking 
Rate 

(d) 

Cody 

Grass Creek 

0666 755 0.11 36.7 - 40.3 31.8 3.49 3.49 0.46 0.06 

1003 1143 0.06 0 - 1.9 17.29 Recycle plant 40.0 38.30 2.412 40.71 3.35 0.21 2.37 

Wellfleld (e) 621.08 Meter station 0.2 

1060 3885 0.07 29.0 - 36.7 70.1 4.90 4.90 0.13 0.03 

1061 200 0.03 8.7 - 12.8 4.1 Block valve 0.1 0.12 <.01 0.12 0.06 <.01 0.02 

1080 4463 0.08 1.9 - 8.7 61.9 9.86 9.86 0.22 0.06 

Wellfleld (e) 61.43 

1086 309 0.06 40.3 - 42.5 20.0 1.27 1.27 0.41 0.09 

Road bore pits 1.1 

No allotment 12.8 - 29.0 147.4 Block valve 0.1 

Road bore pits 2.3 
43.5 - 44.3 7.3 
Staging area (f) 2.3 
Staging areas (g) 3.4 

0508 7271 0.06 66.6 - 83.0 149.2 8.95 8.95 0.12 0.11 

0509 7663 0.08 49.1 - 66.6 159.3 Block valve 0.1 12.74 0.01 12.75 0.17 <.01 0.08 

0512 726 0.06 83.0 - 85.5 22.8 Block valve 0.1 1.37 0.01 1.37 0.19 <.01 0.08 

0549 27 0.08 44.3 - 44.8 4.6 0.36 0.36 1.35 0.03 

0674 1092 0.10 47.1 - 47.2 0.9 0.09 0.09 0.01 <.01 

No allotment 44.8 - 47.1 28.2 Block valve 0.1 

47.2 - 49.1 17.3 
85.5 - 87.6 19.1 
Road bore pits 1.1 
Staging area (h) 2.3 

0048 2075 0.08 87.6 - 93.2 51.0 4.08 4.08 0.20 0.08 

0501 2957 0.20 98.8 - 106.5 70.1 Block valve 0.1 14.01 0.02 14.03 0.47 <.01 0.30 

0562 1934 0.17 97.7 - 98.8 10.0 1.70 1.70 0.09 0.01 

0571 503 0.12 95.8 - 96.1 2.7 0.33 0.33 0.07 0.01 

0591 476 0.09 96.1 - 97.7 14.6 1.31 1.31 0.28 0.07 

0603 431 0.19 93.2 - 95.8 23.7 4.50 4.50 1.04 0.17 

2513 30 0.12 112.9 - 114.2 11.8 1.42 1.42 4.73 4.73 

2514 473 0.05 109.6 - 109.8 1.8 2.78 2.78 0.59 0.59 

110.0 - 111.3 11.8 
112.4 - 112.9 4.6 
114.2 - 118.3 37.3 

2542 96 0.22 111.3 - 112.4 10.0 2.20 2.20 2.29 2.29 

2543 156 0.22 108.6 - 109.6 9.1 2.40 2.40 1.54 1.54 

109.8 - 110.0 1.8 

2547 396 0.18 106.5 - 108.6 19.1 3.44 3.44 0.87 0.58 

Washakie 
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Table 4-18. Continued. 

Short-Term Disturbance (b) Long-Term Disturbance (c) Forage Loss Forage Loss Stocking 

Resource Area 
Allotment 

NunAer 

Licensed 
Range Forage 

(AUMs) 
AUMs 

Per Acre 
Milepost or 
Facility 

Acreage Milepost or Acreage 
Facility Short-Term 

(AUMs) 

Long-Term Total 

(k of Total Licensed) 

Short-Term Long-Term 

Rate 

(d) 

Lander 1312 2820 0.11 137.4 - 143.4 54.6 Block valve 0.1 6.01 0.01 6.02 0.21 <.01 0.21 

1315 108 0.08 133.8 - 134.2 3.6 0.29 0.29 0.27 0.01 

1316 170 0.06 134.2 - 136.3 19.1 1.15 1.15 0.67 0.11 

1322 726 0.16 136.3 - 137.4 10.0 1.60 1.60 0.22 0.18 

1325 272 ' 0.04 129.0 - 133.8 43.7 1.75 1.75 0.64 0.13 

1332 159 0.05 128.6 - 129.0 3.6 0.18 0.18 0.11 0.04 

1337 125 0.02 118.3 - 122.4 37.3 0.75 0.75 0.60 0.60 

1353 416 0.05 123.2 - 126.1 26.4 Block valve 0.1 1.32 0.01 1.32 0.32 <.01 0.32 

1355 673 0.08 126.1 - 128.6 22.8 1.82 1.82 0.27 0.05 

1357 32 0.06 122.4 - 123.2 7.3 0.44 0.44 1.37 0.11 

Platte River 0006 125 0.08 161.8 - 162.7 8.2 Block valve 0.1 0.80 0.01 0.81 0.64 0.01 0.13 

163.3 - 163.5 1.8 
0007 229 0.11 163.5 - 167.9 40.0 4.40 4.40 1.92 0.40 

0008 16 0.01 158.0 - 161.8 34.6 0.35 0.35 2.16 0.18 

0013 1478 0.16 151.6 - 155.7 37.3 5.97 5.97 0.40 0.17 

0037 3734 0.10 155.7 - 158.0 20.9 5.57 5.57 0.15 0.15 

168.2 - 170.5 20.9 
Road bore pits 1.1 
174.4 - 175.8 12.7 

0066 1232 0.11 147.8 - 151.6 34.6 3.80 3.80 0.31 0.21 

0130 1038 0.46 162.7 - 163.3 5.5 3.77 3.77 0.36 0.36 

167.9 - 168.2 2.7 
0134 641 0.14 175.8 - 176.8 7.3 Origin station 0.1 1.02 0.01 1.03 0.16 <.01 0.16 

0148 3193 0.13 143.4 - 147.8 4.4 0.57 0.57 0.02 0.02 

0523 1270 0.14 170.5 - 174.4 35.5 4.97 4.97 0.39 0.39 

TOTALS: 166.16 2.48 168.64 

a • Mileages calculated from maps and tables In the Soils, Vegetation and Agriculture Technical Report, 
b ■ Short-term disturbances Include all construction that will be reclaimed upon completion. 
c ■ Long-term disturbances include block valves, station, plant sites, etc. that will remain for the life of the project, 
d - Percent change In stocking rate Is calculated on a minimum stocking rate for each allotment, l.e., licensed AUMs divided by the longest 

period allowed for grazing In each allotment. 
e • Acreage disturbed If all existing producing and Injection pipelines are replaced; assumes a conrnon trench 75* wide; 

assumes 91k of field In allotment #1003, 9k of field In allotment #1080. 
f • Greybull River crossing staging area. 
g • Shoshone River crossing and Sldon Canal boring staging areas, 
h • Bighorn River crossing staging area. 
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Table 4-19. Estimated Short-Term and Long-Term Loss of Forage for the Beaver Creek Trunk Pipeline and C02 Recycle Plant (a) 

Short-Tern Disturbance (b) Long-Term Disturbance (c) Forage Loss Forage Loss Stocking 
Licensed - - (AUMs) (% of Total Licensed) Rate 

Resource Area 
Allotment 

Nunfcer 
Range Forage 

(AUMs) 
AUMs 

Per Acre 
Milepost or 
Facility 

Acreage Milepost or 
Facility 

Acreage 
Short-Term Long-Term Total Short-Term Long-Term (d) 

Lander 1703 14122 0.14 13.3 - 24.7 103.7 14.52 14.52 0.10 0.06 
1704 1956 0.11 25.1 - 29.3 38.2 4.20 4.20 0.21 0.17 
1707 183 0.08 29.6 - 30.8 10.9 0.87 0.87 0.48 0.12 
1715 14 0.03 29.3 - 29.6 2.7 0.08 0.08 0.59 0.22 
1801 8824 0.11 0 • 8.8 80.1 Recycle plant 40.0 30.46 4.42 34.88 0.35 0.05 0.20 

Road bore pits 1.1 Meter station 0.2 
Wellfleld (e) 195.7 

1802 1163 0.08 8.8 - 13.3 41.0 3.28 3.28 0.28 0.11 
1805 734 0.11 Wellfleld (e) 13.7 1.50 1.50 0.20 0.09 
1812 516 0.03 Wellfleld (e) 18.2 0.55 0.55 0.11 0.05 
2001 47340 0.15 33.9 - 35.4 13.7 Origin station 0.1 3.41 0.02 3.43 0.01 <.01 <.01 

41.4 - 41.7 2.7 
43.8 - 44.5 6.4 

2004 651 0.10 30.8 - 31.6 7.3 2.18 2.18 0.34 0.32 
32.3 - 33.9 14.6 
Road bore pits 1.1 

2011 296 0.16 31.6 - 32.3 6.4 1.02 1.02 0.34 0.04 
2012 377 0.07 37.3 - 41.4 37.3 2.61 2.61 0.69 0.06 
2013 1727 0.13 35.4 - 37.3 17.3 2.25 2.25 0.13 0.07 
2023 67 0.10 41.7 - 43.8 19.1 1.91 1.91 2.85 0.24 

No allotment 24.7 - 25.1 3.6 
Staging area (f) 2.3 

Unknown Block valve (g) 0.1 0.02 0.02 

TOTALS: 68.85 4.45 73.30 

a - Source: Mileages calculated from maps and tables In the Soil, Vegetation and Agriculture Technical Report, 
b • Short-term disturbances Include all construction that will be reclaimed upon completion. 
c • Long-term disturbances Include block valves, station, plant sites, etc. that will remain for the life of the project, 
d - Percent change In stocking rate Is calculated on a minimum stocking rate for each allotment, l.e., licensed AUMs divided by the longest 

period allowed for grazing In each allotment. 

e - Acreage disturbed If all existing producing and Injection pipelines are replaced; assumes a conmon trench 75' wide; 
assumes 86* of the field In allotment 11801, 8* In allotment #1812 and 6* In allotment #1805. 

f ■ Sweetwater River crossing staging area. 

g • Since the block valve location has not been determined, the most productive allotment AUMs/acre (.16) was used to estimate forage loss. 
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Table 4-20. Estimated Short-Term and Long-Term Loss of Forage for the Little Buffalo Basin Spur Pipeline and C02 Recycle Plant (a) 

Licensed 
Allotment Range Forage AUMs 

Nunfcer (AUMs) Per Acre 

Short-Term Disturbance (b) Long-Term Disturbance (c) Forage Loss 
(AUMs) 

Forage Loss 
(* of Total Licensed) 

Stocking 
Rate 

Milepost or Acreage 
Facility 

Milepost or Acreage 
Facility Resource Area Short-Term Long-Term Total Short-Term Long-Term (d) 

Grass Creek 0508 7271 0.06 24.2 - 24.5 2.7 Origin station 0.1 4.66 0.01 4.66 0.06 <.01 0.06 

27.9 - 36.0 73.7 
Road bore pits 1.1 

0545 982 0.15 6.6 - 9.3 24.6 5.22 5.22 0.53 0.33 

10.2 - 11.2 9.1 
Road bore pits 1.1 

0564 562 0.23 2.4 - 2.5 0.9 32.23 32.23 5.74 5.74 

Wellfleld (e) 139.2 

0579 2316 0.15 9.3 - 10.2 8.2 3.14 3.14 0.14 0.07 

11.2 - 12.0 7.3 
13.7 - 14.3 5.5 

0594 567 0.17 0 - 0.6 5.5 Recycle plant 40.0 20.42 6.83 27.25 3.60 1.21 1.20 

Wellfleld (e) 114.7 Meter station 0.2 

0604 6600 0.12 14.8 - 18.1 30.0 3.74 3.74 0.06 0.03 

Road bore pits 1.1 

0605 7778 0.12 0.6 - 2.4 16.4 48.70 48.70 0.63 0.37 

2.5 - 6.6 37.3 
Wellfleld (e) 352.2 

2510 347 0.16 Wellfleld (e) 212.9 34.070 34.07 9.82 9.82 

No allotment 12.0 - 13.7 15.5 
14.3 - 14.8 4.6 
18.1 - 21.2 28.2 
22.2 - 24.2 18.2 
24.5 - 27.9 30.9 

Kllllflsh Excl. 21.2 - 22.2 9.1 

Unknown Block valve (f) 0.1 0.02 0.02 

TOTALS: 152.18 6.86 159.05 

a • Source: Mileages calculated from maps and tables In the Soils, Vegetation and Agriculture Technical Reports, 
b * Short-term disturbances include all construction that will be reclaimed upon completion. 
c - Long-term disturbances Include block valves, station, plant sites, etc. that will remain for the life of the project, 
d • Percent change In stocking rate Is calculated on a minimum stocking rate for each allotment, l.e., licensed AUMs divided by the longest 

period allowed for grazing In each allotment. 
e • Acreage disturbed If all existing producing and Injection pipelines are replaced; assumes a common trench 75' wide; 

assumes 43* of field In allotment #0605, 26* In allotment #2510, 17* In allotment #0564 and 14* In allotment #0594. 
f • Since the block valve location has not been determined, the most productive allotment AUMs/acre (.24) was used to estimate forage loss. 



forage on three allotments (#0594 
[ 4Z ] , #0564 [62 ] and #2510 [10Z]). The 
impact to these allotments is due 
primarily to replacement of production 
and injection pipeline within the 
Little Buffalo Basin Field. 

4.4.6 Salt Creek Project 

No cropland would be affected by 
project construction. About 249 AUMs 
would be lost for the short-term (8 
AUMs for the pipeline and 241 AUMs for 
wellfield construction). Only about 
5 AUMs would be lost for the life of 
the plant and pipeline facilities 
(Table 4-21). The short-term forage 
loss would be about 3 percent of 
allotment #0154 and about 7 percent 
of allotment #0039. The latter is 
primarily due to replacement of pro¬ 
duction and injection pipelines with¬ 
in the Salt Creek Field. While 
replacement of these lines is expect¬ 
ed to take four years (i.e., only one 
quarter of the area disturbed each 
year), reclaimed areas cannot be 
expected to be available for full 
grazing pressure for at least a few 
years. The impact on stocking rates 
in the Salt Creek Field would be about 
7 percent of the current rate. 

Since the Salt Creek C02 flood would 
be an immiscible flood, the amount of 
wellfield-produced water that is 
discharged to the surface is not 
expected to change. 

Associated Projects. Based on an 
estimated average of 0.1 AUM per acre 
for the grazing allotments crossed by 
the Bairoil/Dakota Pipeline, about 33 
AUMs would be lost during construction 
and revegetation of this pipeline. 
Long-term loss of forage would be 
limited to less than 1 AUM for block 
valves. There would be no loss of 
crop production. 

4.4.7 Beaver Creek Alternative 

No cropland will be directly affected 
by construction of this alternative 
pipeline section. Table 4-22 
summarizes expected long- and 
short-term loss of forage due to 
construction and operation of the 
Beaver Creek Alternative Pipeline. 
About 24 AUMs would be lost for the 
short-term and less than 1 AUM lost 
for the life of the project due to a 
block valve. 

With addition of the impacts associ¬ 
ated with the Beaver Creek Trunk 
Pipeline and the Elk Basin Trunk 
Pipeline (mileposts 0 - 132), the 
total short-term loss of forage for 
the Beaver Creek Alternative Pipeline 
would be 151 AUMs. About one AUM 
would be lost for the life of the 
project due to block valves. 

4.4.8 Frontier/Casper 
Alternative 

No cropland would be affected by 
construction of the Frontier Access 
Section of this alternative pipeline 
alignment. About 4.6 acres of crop¬ 
land would be temporarily disturbed 
near Casper Creek in the Casper 
Section. 

Table 4-23 summarizes expected 
long-and short-term loss of forage 
due to construction and operation of 
the Frontier/Casper Alternative 
Pipeline. The short-term forage loss 
would be about 2 to 3 percent on two 
allotments. 

4.4.9 Exxon Alternative C02 
Supply 

Based on an estimated average of 0.12 
AUM per acre for the grazing allot¬ 
ments disturbed by the Exxon Project, 
less than one AUM would be lost per 
year for the life of the project. 
Short-term loss of forage would be 
limited to the wellfield and would 
total about 14 AUMs per year until 
revegetation restored productivity. 

4-32 



-3
3

 

Table 4-21. Estimated Short-Term and Long-Term Loss of Forage for the Salt Creek Spur Pipeline and C02 Recycle Plant (a) 

Short-Ten* Disturbance (b) Long-Ten* Disturbance (c) Forage Loss Forage Loss Stocking 

Resource Area 
Allotment 

Number 

Licensed 
Range Forage 

(AUMs) 
AUMs 

Per Acre 
Milepost or 
Facility 

Acreage Milepost or Acreage 
Facility Short-Term 

(AUMs) 

Long-Term Total 

(% of Total Licensed) 

Short-Term Long-Term 

Rate 

(d) 

Platte River SDW 5000 0.10 6.9 - 8.3 12.7 Meter station 0.2 1.67 0.02 1.69 0.03 <.01 <.01 

8.8 - 9.2 4.0 

0039 3044 0.14 0 - 1.8 16.4 Origin station 0.1 196.07 5.61 201.68 6.44 0.18 6.63 

Wellfleld (e) 1384.1 Recycle plant 40.0 

0115 848 0.02 1.8 - 2.7 8.2 3.00 3.00 0.35 0.35 

Wellfleld (e) 141.96 

0118 262 0.07 8.3 - 8.8 4.6 0.32 0.32 0.12 0.02 

0153 999 0.18 Wellfleld (e) 248.43 44.72 44.72 4.48 1.49 

0154 111 0.08 2.7 - 6.9 38.2 3.15 3.15 2.83 0.47 

Road bore pits 1.1 

Unknown Block valve (f) 0.1 0.02 0.02 

TOTALS: 248.93 5.65 254.56 

a • Source: Mileages calculated from maps and tables In the Soils, Vegetation and Agriculture Technical Reports, 
b - Short-ten* disturbances Include all construction that will be reclaimed upon completion, 
c * Long-term disturbances Include station, plant sites, etc. that will remain for the life of the project. 
d • Percent change In stocking rate Is calculated on a minimum stocking rate for each allotment, l.e., licensed AUMs divided by the longest 

period allowed for grazing In each allotment. 
e - Acreage disturbed If all existing producing and Injection pipelines are replaced; assumes a comnon trench 75' wide. 

assumes 78% of the field In allotment #0039, 14% In allotment #0153 and 8% In allotment #0115 
f • Since the block valve location has not been determined, the most productive allotment AUMs/acre (.18) was used to estimate forage loss. 



-3
4

 

Table 4-22. Estimated Short-Term and Long-Term Loss of Forage for the Beaver Creek Alternative (a) 

- 

Allotment 
Resource Area Nunter 

Licensed 
Range Forage 

(AUMs) 
AUMs 

Per Acre 

Short-Term Disturbance (b) 

Milepost or Acreage 
Facility 

Long-Term Disturbance (c) 

Milepost or Acreage 
Facility 

Forage Loss 
(AUMs) 

Short-Term Long-Term 

Forage Loss 
(% of Total Licensed) 

Total Short-Term Long-Term 

Stocking 
Rate 

(d) 

Lander 1324 2775 0.09 34.1 - 37.1 27.3 2.46 2.46 0.09 0.09 

1325 272 0.04 53.5 - 55.0 13.7 0.55 0.55 0.20 0.04 

1330 420 0.07 50.3 - 53.5 29.12 2.04 2.04 0.49 0.20 

1333 1487 0.09 44.5 - 50.3 52.8 4.75 4.75 0.32 0.17 

1335 912 0.11 39.2 - 44.5 48.23 5.31 5.31 0.58 0.15 

1339 490 0.10 32.7 - 34.1 12.74 1.27 1.27 0.26 0.07 

1351 303 0.09 37.1 - 39.2 19.11 1.72 1.72 0.57 0.09 
1404 397 0.11 27.2 - 29.6 3.64 0.40 0.40 0.10 0.06 

1406 817 0.04 29.6 - 32.7 28.21 1.13 1.13 0.14 0.07 

1407 3962 0.08 26.5 - 27.2 6.37 Block valve 0.1 0.51 0.01 0.52 0.01 <.01 0.01 

1801 8824 0.11 0 - 2.8 25.48 2.80 2.80 0.03 0.02 

1805 734 0.11 2.8 - 4.3 13.65 1.50 1.50 0.20 0.09 

No allotment 4.3 - 26.5 

TOTALS: 24.43 0.01 24.44 

a • Source: Mileages calculated from BLM data. 
b • Short-term disturbances Include all construction that will be reclaimed upon completion. 
c * Long-term disturbances Include block valves, station, plant sites, etc. that will remain for the life of the project. 
d - Percent change In stocking rate Is calculated on a minimum stocking rate for each allotment, l.e., licensed AUMs divided by the longest 

period allowed for grazing In each allotment. 
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Table 4-23. Estimated Short-Term and Long-Term Loss of Forage for the Frontier/Casper Alternative, (a) 

Licensed 
Short-Term Disturbance (b) Long-Term Disturbance (c) Forage Loss Forage Loss Stocking 

(AUMs) (% of Total Licensed) Rate 

Resource Area 
Allotment 

Nunter 
Range Forage 

(AUMs) 
AUMs 

Per Acre 
Milepost or 
Facility 

Acreage Milepost or 
Facility 

Acreage - 
Short-Term Long-Term Total Short-Term Long-Term (d) 

FRONTIER ACCESS SECTION 
Kemnerer 1306 30924 0.12 0 - 5.8 52.8 6.33 6.33 0.02 0.02 

Green River 3018 213106 0.10 5.8 - 24.0 165.6 16.90 16.90 0.01 0.01 

CASPER SECTION 
Platte River 0039 3044 0.14 0 - 6.6 60.06 8.41 8.41 0.28 0.28 

0068 2037 0.14 6.6 - 11.8 47.32 6.62 6.62 0.33 0.33 
0082 1305 0.21 25.6 - 25.8 1.82 0.38 0.38 0.03 0.03 
0096 919 0.21 25.8 - 49.5 124.67 26.18 26.18 2.85 2.85 
0115 4146 0.15 11.8 - 19.4 69.16 10.37 10.37 0.25 0.25 
0136 760 0.23 19.4 - 25.6 56.42 Block valve 0.1 12.98 0.02 13.00 1.71 <.01 0.29 

TOTALS: 88.18 0.02 88.20 

a • Source: Mileages calculated from BLM data. 
b - Short-term disturbances Include all construction that will be reclaimed upon completion. 
c - Long-term disturbances Include block valves, station, plant sites, etc. that will remain for the life of the project, 
d • Percent change In stocking rate Is calculated on a minimum stocking rate for each allotment, l.e., licensed AUMs divided by the longest 

period allowed for grazing In each allotment. 



Disturbance of irrigated cropland 
would be limited to the feedgas 
pipeline route. Much of the potential 
cropland disturbance would be avoided 
since the majority of cropland is on 
perennial streams (LaBarge and 
Fontenelle creeks) where crossings for 
the second pipeline have already been 
installed. 

4.4.10 No Action Alternative 

No impacts to agriculture would be 
associated with implementation of the 
No Action Alternative. 

4.5 WATER RESOURCES 

4.5.1 Introduction 

The Proposed Actions and their alter¬ 
natives have a potential for impact¬ 
ing surface water resources. Poten¬ 
tial impacts are: 

o Decrease in water quality 
(increased total suspended solids 
(TSS) and decreased oxygen) by 
additions of sediments during 
construction; 

o Decrease in water quality due 
to removal of riparian vege¬ 
tation and/or increased 
erosion from upland areas; 

o Risk of physical disturbance of 
stream beds and changes in 
TSS, oxygen concentrations, 
temperature and pH due to a 
pipeline rupture; 

o Changes in floodplains such that 
flood flows are impeded; and 

o Use of water in trench dewater¬ 
ing and dust control during 
construction and hydrostatic 
testing. 

The major impacts to water resources 
would be during construction of pipe¬ 
lines across perennial streams. 
Inappropriate construction techniques 
in intermittent or ephemeral drainages 
can, however, result in significant 
additions of sediment, during large 
flow events, from scour after con¬ 
struction. Unnecessary disturbance 

to both perennial and intermittent or 
ephemeral streams would be minimized 
through application of the construc¬ 
tion techniques and mitigation 
measures listed in Chapters 2 and 5 
of this FEIS. Many of these miti¬ 
gating measures are an integral part 
of Amoco’s Proposed Actions and others 
are required by BLM or other agencies 
to protect water resources. With 
rigorous implementation of these 
mitigation measures and construction 
techniques described by Amoco, no 
significant impacts to water quality 
are expected in the rivers or peren¬ 
nial streams affected by Proposed 
Action components or their alterna¬ 
tives . 

Some reduction in oxygen concentration 
would be expected in the vicinity of 
trenching operations at river cross¬ 
ings during construction, but oxygen 
depletion would be limited to the 
immediate trench area. Temporary 
turbidity increases would also occur 
with sediment loading. Intermittent 
and ephemeral streams would be crossed 
when little or no surface water is 
present, so no significant sediment 
loading would be expected. The in¬ 
water portion of perennial stream 
crossings would be accomplished within 
one week at low flow, but would be 
timed so as to not interfere with 
game fish spawning. Turbidity stan¬ 
dards may be violated for a short time 
during the in-water construction, both 
at the crossing site and for one to 
three miles downstream. The turbidity 
plume would dissipate as it is moved 
downstream, and would be present only 
during actual construction. Water 
quality monitoring may be required 
during and after construction at 
certain sites to ensure activities do 
not violate state turbidity standards. 

For all Proposed Actions and alterna¬ 
tive pipeline alignments, the 
right-of-way routes were selected to 
follow existing pipeline corridors, 
where possible, in order to minimize 
disturbance of natural terrain. While 
contacting and rupturing an existing 
adjacent pipeline during construction 
could occur anywhere, such an accident 
would be particularly destructive at 
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a stream crossing. Such accidents are 
avoidable with proper notification of 
construction crews of the precise 
location of existing pipelines. The 
50-foot construction off-set from 
existing pipelines requested by Amoco 
should also aid in reducing the poten¬ 
tial for any damage to adjacent pipe¬ 
lines . 

Construction in upland areas would not 
contribute a significant amount of 
sediment to waterways, with the 
erosion control measures identified 
in Appendix 1 and proposed by Amoco 
in Chapter 2 of this FEIS. Main¬ 
tenance of a buffer strip of vegeta¬ 
tion between river crossing staging 
areas and the high water line along 
with strictly limiting blading of the 
right-of-way in riparian zones will 
also limit both long- and short-term 
sediment contribution to area streams. 
As required, straw bale filters would 
be installed to prevent suspended 
sediments from reaching downstream 
waterways. 

Non-routine events, such as a rupture 
or a leak in a C02 pipeline, could 
significantly impact a stream. Should 
a break occur under a waterway, the 
C02 would expand to a gaseous state 
releasing a large amount of energy 
stored as heat of vaporization. The 
pressure release within the pipeline 
(approximately 2,000 psi), would scour 
sediments from the stream bed, and 
send a plume of water, bed material 
and C02 into the atmosphere. Suspend¬ 
ed sediment in the stream would 
increase and dissolved C02 would lower 
the pH of the water. As the gas 
expands from the release it would 
lower the water temperature. 

While a pipeline rupture would be 
locally catastrophic (i.e., affecting 
one to three miles of stream), the 
impacts should be very short-term 
(BLM, 1985a). Block valves will be 
installed at approximately 20-mile 
intervals on each pipeline in 
compliance with ANSI B31.8. Block 
valves would be automated and would 
close if the pipe failed. Closure of 
the valves would limit the amount of 
C02 released. Depending on the dis¬ 

charge of the stream during a rupture, 
C02 released into the water column 
would be diluted. Since natural 
alkalinity of area streams and of the 
streambed material would buffer the 
added C02, the potential for signifi¬ 
cant reduction of pH is negligible. 

A small leak could release gas at a 
rate too small to trigger closure of 
the block valves. As such, the amount 
of C02 entering the stream would 
bubble through the overlying streambed 
material and water column, both buf¬ 
fering media. Most waterways in the 
project areas are ice-covered in at 
least some years. Gas released from 
a rupture would likely vent through 
cracks in the ice, or by breaking the 
ice sheet. A slow leak under ice 
could reduce the pH of isolated pock¬ 
ets of stream, if that pocket were 
sufficiently small and if there were 
no water movement. 

Construction of pipelines would not 
affect the characteristics of any 
floodplain such that flood flows would 
be impeded. The only permanent pipe¬ 
line structures that may be construct¬ 
ed in floodplains are block valves. 

In the Raptor Unit it is impossible 
to predict the impact of well drill¬ 
ing on surface water quality because 
the location of development wells is 
not known. The types of impacts that 
could occur are similar to pipeline 
construction (e.g., increased sediment 
loading from road and drill pad con¬ 
struction) with the additional poten¬ 
tial for contamination of surface and 
shallow groundwater by failure of 
drilling reserve pits or spills from 
trucks transporting materials to well 
sites. 

Contamination of groundwater could 
occur from leaking of reserve pits and 
as a result of drilling and injection 
activities. Drilling wells through 
water and oil-bearing formations can 
also cause contamination of fresh 
water by introducing oil and high 
concentrations of dissolved salts. 
The degree of fresh water aquifer 
contamination is expected to be small 
given current well drilling protective 
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measures and regulations developed by 
the Wyoming Oil and Gas Conservation 
Commission and the BLM (BLM, 1983c). 
Oil and gas well drilling is regulated 
by both agencies. 

Water required for dust control during 
construction and hydrostatic testing 
of pipelines will be purchased or 
acquired through permitting with the 
State Engineer’s office. 

4.5.2 Fontenelle Project 

No significant impacts to water 
quality would occur in Slate Creek or 
the Green River during construction 
of the gas gathering system. During 
operation, a rupture or leak in the 
pipeline would result in a significant 
but short-term impact on water quali¬ 
ty. Because of the system pressure, 
the escaped gas would erupt from the 
surface in a plume, disrupting stream- 
bed material and increasing suspended 
sediments. The gas gathering system 
would contain approximately 1 percent 
HpS. If a rupture occurred, most of 
the H2S and C02 would be vented to the 
atmosphere. Some of the gas would go 
into solution, killing any fish in the 
immediate vicinity. Contaminated 
water could not be used for domestic 
or municipal use until toxic levels 
are reduced by dispersion or dilution. 
Such use does not, however, occur in 
the vicinity of the pipeline crossing. 
Block valves, automated and designed 
to close upon pipe failure, would be 
installed on both sides of the Green 
River crossing to significantly reduce 
the quantity of gas released in the 
event of an accident. 

The dissolved H2S would be quickly 
diluted by the current in the Green 
River, and the material would be 
oxidized to non-poisonous products. 
Dissolved C02 would lower the pH and 
temperature of the water, but the 
combination of dilution and the river 
water’s buffering capacity would 
minimize these effects. 

The Fontenelle Plant would disturb 
approximately 40 acres. More than 

half of the 160-acre site designated 
for the plant is within the 100-year 
floodplain of Shute Creek. Careful 
siting of the plant would be necessary 
to assure that flood flows would not 
be impeded. 

In order to avoid emitting S02 and H2S 
to the atmosphere, the acid gas waste 
stream from the plant will be re¬ 
injected into the Madison Formation 
at the Fontenelle Plant site. In this 
area the Madison Formation is a hydro¬ 
carbon bearing formation at an 
estimated depth of at least 15,000 
feet. Because of the depth and the 
presence of significant quantities of 
hydrocarbons, the Madison Formation 
in this location is not considered a 
potable aquifer. 

Some concern has been raised regard¬ 
ing the possible contamination of 
shallower groundwater aquifers above 
the Madison Formation. The presence 
of such aquifers and the design of the 
injection system would be reviewed by 
WDEQ—Water Quality Division pursuant 
to the federal Safe Drinking Water 
Act. The purpose of this review is 
to assure that any potable aquifers 
penetrated by the well bore would be 
protected during operation of the 
reinjection well. 

4.5.3 Elk Basin Project 

The general construction and operation 
impacts to perennial streams described 
in Section 4.5.1 could affect 12 
streams along the Elk Basin Trunk 
Pipeline. All crossings would occur 
adjacent to existing pipelines. 

The Elk Basin Field is largely drained 
by Silver Tip Creek, which flows north 
into Montana. The field presently 
discharges produced water under an 
NPDES Permit. The C02 project would 
return most or all of this water to 
the hydrocarbon reservoir. The quan¬ 
tity of water in Silver Tip Creek 
would be reduced by not releasing the 
produced water; but since the dis¬ 
charged water is very high in total 
dissolved solids, the water quality of 
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Silver Tip Creek would be greatly 
improved. 

Associated Projects. The general 
construction and operation impacts to 
perennial streams described in Section 
4.5.1 could affect seven streams along 
the Bairoil/Dakota Pipeline from 
mileposts 112 to 185. Three of these 
crossings are not in existing cor¬ 
ridors . 

4.5.4 Beaver Creek Project 

The general construction and operation 
impacts to perennial streams described 
in Section 4.5.1 could affect two 
streams. Crossing of the Sweetwater 
River and Crooks Creek would occur 
alongside an existing pipeline. 

The Beaver Creek Field is largely 
drained by Beaver Creek. The field 
presently discharges produced water 
under an NPDES Permit. The C02 pro¬ 
ject would return most or all of this 
water to the hydrocarbon reservoir. 
The produced water is very high in 
total dissolved solids. Water quali¬ 
ty would be improved by discontinuing 
the discharge, but the quantity of 
water in Beaver Creek would decrease. 

4.5.5 Little Buffalo Basin 
Project 

The general construction and operation 
impacts to perennial streams described 
in Section 4.5.1 could affect two 
streams along the spur pipeline. 
Minor rerouting of the pipeline near 
milepost 15 would be necessary to 
avoid interference with the Lower 
Gooseberry Reservoir site. Rerouting 
would be based on site specific 
studies and addressed in the POD. 

The Little Buffalo Basin Field is 
partially drained by Buffalo Creek. 
The field presently discharges 
produced water under an NPDES Permit. 
The C02 project would not significant¬ 
ly affect that discharge. 

4.5.6 Salt Creek Project 

The Salt Creek Pipeline would not 
cross any perennial streams. No 
impacts to water resources would be 
expected from the construction or 
operation of the project. 

The Salt Creek Project would be 
constructed within the Salt Creek Area 
of Critical Environmental Concern 
(ACEC). Construction in ephemeral 
drainages would not have a significant 
adverse effect on the ACEC goal to 
enhance water quality with effective 
implementation of erosion controls 
discussed in Appendix 1 and Chapter 
2 of this FEIS. 

4.5.7 Beaver Creek Alternative 

The Beaver Creek Alternative alignment 
crossings of Bridger Creek and 
Badwater Creek would occur adjacent 
to existing pipelines. The north 
option for joining the Beaver Creek 
Alternative to the Elk Basin route (at 
Elk Basin Trunk Pipeline milepost 132) 
would parallel Bridger Creek for about 
two miles (mileposts 52 through 54). 
A realignment of this option to follow 
the Bridger Creek Road north to 
intersect the Elk Basin route at 
milepost 128 would eliminate four 
crossings of Bridger Creek and reduce 
potential impacts to water quality. 
The south option would cross Bridger 
Creek twice, once along the Beaver 
Creek Alternative and once after the 
junction with the Elk Basin route. 

The Beaver Creek Alternative would 
have the additional impacts described 
in Section 4.5.2 and 4.5.4 for the 
Beaver Creek and Elk Basin trunk 
pipelines. 

4.5.8 Frontier/Casper 
Alternative 

Since the Frontier Access Section of 
the alternative would not cross any 
perennial streams, impacts to water 
resources from the construction or 
operation of the alternative should 
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however, be minor. The Casper Section would 
cross Casper Creek within 500 feet of 
a railroad. The railroad crossing 
would require a bore pit within the 
riparian zone. This bore pit would 
disturb more riparian vegetation than 
a stream crossing without an adjacent 
railroad bore pit and would increase 
short-term impacts to water quality. 
Since the creek crossing is not in an 
existing pipeline corridor, the 
crossing should be realigned such that 
the bore pit does not contribute 
unnecessary sediments to Casper Creek 
and such that riparian vegetation 
disturbance is minimized. At the 
crossing, banks should be stabilized 
to prevent erosion. The POD would 
discuss details of the realignment 
after site-specific studies are 
conducted. 

While the northern portion of the 
Casper Section is within the Salt 
Creek ACEC, the project would not have 
a significant negative or positive 
effect on the ACEC goal to enhance 
water quality. 

4.5.9 Exxon Alternative C02 
Supply 

Modifications at the Shute Creek Plant 
site and dehydration facilities should 
not impact surface water since the 
area of disturbance will not be 
expanded. Expansion of injection 
wells used for water disposal should 
not affect groundwater if they are 
properly cased and sealed (BLM, 
1983c). All wastewater injection 
wells would be permitted by 
WDEQ--Water Quality Division. 

The general construction impacts 
described in Section 4.5.1 could 
affect two perennial streams of the 
area. Pipeline crossings have already 
been constructed under LaBarge and 
Fontenelle creeks so that construction 
activities would have no impacts. 
Problems with pipeline operations, 
e.g., leaks or ruptures, could affect 
all four streams and would be similar 
to those described for the Fontenelle 
Project. The concentration of H2S in 
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Exxon’s pipeline is, 
significantly higher. 

4.5.10 No Action Alternative 

Implementation of the No Action 
Alternative would not affect water 
resources of the project or alterna¬ 
tive areas since none of the projects 
would be constructed. 

4.6 WILDLIFE 

4.6.1 Introduction 

Terrestrial Wildlife 

The major potential impacts to 
terrestrial wildlife would be: 

o Destruction of animals and/or 
habitat during construction; 

o Destruction of wildlife due to 
well blowouts or pipeline 
ruptures; 

o Wanton killing, poaching, and 
harassment of wildlife by 
construction workers; 

o Vehicle-wildlife collisions; 
and 

o Disturbance and stress. 

Habitat disturbances associated with 
the proposed projects and their 
alternatives include construction of 
pipelines, gas plants and activities 
within the wellfields, including 
replacement of production and injec¬ 
tion pipelines. The impacts of this 
construction on wildlife is dependent 
on the types, amounts and timing of 
habitats disturbed. 

Tables 3-16 through 3-19 provide the 
important known wildlife habitats that 
may be affected by each of the pro¬ 
posed projects. These habitats in¬ 
clude crucial big game winter ranges; 
known prairie dog concentrations; sage 
grouse nesting and rearing habitats 
and known raptor nests. 

Approximately 9.1 acres of habitat 
will be disturbed per mile of pipeline 
constructed. This disturbance is 



considered short-term since the pipe¬ 
lines will be reclaimed once con¬ 
structed. Habitat disturbance 
associated with gas plant construction 
is considered long-term since the 
plants will stay in place for the life 
of the project. The plants will 
occupy 40 acres in each wellfield. 
Wellfield activities are considered 
short-term in existing oil fields that 
will be flooded with C02 and long-term 
for the Raptor Unit since new roads 
and facilities will need to be con¬ 
structed to develop the field. 

Impacts to wildlife from construction 
activities can be reduced by re¬ 
stricting construction in areas 
important to wildlife or during 
critical seasons or periods such as 
during winter, nesting and breeding 
periods or in calving and fawning 
areas. Impacts can also be reduced 
by minimizing disturbed areas, using 
the proper reclamation techniques and 
ensuring immediate reclamation after 
construction is complete. 

Additional surveys for black-footed 
ferrets, active raptor nests or sage 
grouse leks will help determine if 
these species occur at both previously 
recorded or new sites in the areas to 
be disturbed and if they will actually 
be impacted. Amoco would conduct 
surveys for black-footed ferrets in 
the year of construction in all 
prairie dog towns within 0.5 miles of 
the pipeline. Amoco would conduct 
surveys for raptors and sage grouse 
during the season of construction. 
All surveys would be coordinated with 
local Wyoming Game and Fish Department 
personnel. 

The surveys can also validate baseline 
data and determine if construction 
activities must adhere to seasonal 
restrictions or if other mitigation 
measures can be applied to protect 
wildlife. If construction is to occur 
when standard seasonal restrictions 
would normally apply, Amoco would 
acquire approval in writing from the 
Authorized Officer before construction 

begins. 

Small mammals , reptiles and amphibians 
residing on the right-of-way of pipe¬ 
lines or in other construction areas 
would be killed or displaced by con¬ 
struction activities. The amount of 
habitat present that would be dis¬ 
turbed is small, and these species 
generally have a high reproductive 
potential, allowing the rapid recolo¬ 
nization of the right-of-way in the 
seasons following construction. These 
losses would be short-term and not 
significant. 

Increases in poaching and harassment 
of wildlife would occur with the 
proposed projects and alternatives. 
But, since most of the workforce is 
expected to be drawn from the local 
labor pool, activities of local hires 
are contained in the current baseline 
levels and are not expected to in¬ 
crease. Also, for pipeline projects 
the work is spread over a large geo¬ 
graphic area and workers should not 
be in one area long enough to sig¬ 
nificantly increase the levels. Guns 
and dogs will not be allowed on the 
work site and any harassment of wild¬ 
life by workers will be prohibited and 
strictly enforced. 

Increases in vehicle-wildlife col¬ 
lisions are also likely to occur in 
wellfields and along transportation 
routes to project sites. The number 
of road kills can be expected to 
increase proportionally with traffic 
increases in each area. However, the 
placement of "deer whistles" on ve¬ 
hicles could decrease the number of 
wildlife collisions. 

Aquatic Wildlife 

Fishes would be expected to move away 
from the disturbance caused by con¬ 
struction of the pipeline through a 
stream. Impacts to fisheries could 
occur from disturbance of spawning or 
of eggs or larvae in the sediment. 
Construction would be scheduled such 
that neither spring spawners (rainbow 
trout) nor fall spawners (brook and 
brown trout) would be significantly 
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affected. If impacts occurred despite 
the seasonal restrictions, they would 
affect only one year class, and only 
in the vicinity of the crossing. 

Stream invertebrates living on the 
crossing sites of perennial streams 
would be displaced by construction. 
Animals crushed would be lost to the 
system, while animals displaced and 
carried downstream would occupy a 
different area or be consumed by other 
stream residents. Crossing of most 
waterways should be accomplished 
within one day. Recolonization by 
upstream drift would be expected, 
limiting impacts to the short-term. 
Intermittent and ephemeral streams 
would be primarily crossed during 
periods of no water, which would not 
interfere with their use as seasonal 
aquatic habitats. Chronic sedimenta¬ 
tion can also impact aquatic communi¬ 
ties. Sediment loading from these 
projects would be limited to time of 
construction, as required reclamation 
techniques would limit erosion (see 
Section 4.5). 

Rupture of a high pressure C02 pipe¬ 
line in a stream could force overlying 
sediments and water into the air. The 
C02 released would be both expelled 
into the air and mixed violently with 
the water column. The physical impact 
from such a rupture would kill all 
fish in the immediate vicinity of the 
rupture. Some C02 would go into 
solution, forming a widening and 
deepening plume as it dispersed and 
mixed with the surrounding water. This 
C02 has the potential to lower the 
water temperature and to form a weak 
carbonic acid which can lower the 
water’s pH. C02 is slightly soluble 
in water, at just over 1 mg/1 under 
standard conditions. Fishes are able 
to adjust to increases in C02 levels 
as high as 60 mg/1 (BLM, 1984b). Above 
this level fishes can no longer 
extract oxygen from the water and will 
suffocate. 

A pipeline rupture would initiate 
closure of the block valves, located 
at approximately 20-mile intervals and 
at both sides of the Green River river 
crossing. The closure of block valves 

would limit the amount of C02 entering 
a stream. The concentration of C02 in 
the water column would be diluted as 
the plume moved downstream and 
reductions in pH and temperature would 
only be expected in the immediate 
vicinity of the rupture, as the 
buffering capacity of the stream and 
mixing with surrounding water would 
quickly ameliorate such changes. Given 
the presence of block valves, the 
mobility of fishes, the diluting 
effect of the waterway and the small 
likelihood of a rupture, the potential 
for significant fish loss is small. 

A less serious failure could also 
impact aquatic resources. An 
in-stream pipeline leak, too small to 
cause closure of the block valves 
(less than 150 psi), would continue 
to leak into the waterway but at a 
very slow rate. The worst conditions 
for such a leak would be at the be¬ 
ginning of ice cover. In ice-covered 
waterways, fishes frequently collect 
in pools with sufficient free water. 
A fish kill in such a pool could occur 
if the ice cover were sufficiently 
tight and if the leak occurred over 
a sufficiently long time to allow the 
C02 to overcome the buffering capacity 
of the water and to accumulate. In 
the event of a fish kill, Amoco would 
reimburse the Wyoming Game and Fish 
Department for any losses. 

Threatened or Endangered Species 

Any impacts to the bald eagle or 
peregrine falcon from the Proposed 
Actions would be considered signifi¬ 
cant. No active nests are known in 
the vicinity of the Proposed Actions. 
However, bald eagles concentrate along 
the Green River and its tributaries 
and along the Greybull and Bighorn 
rivers. In the winter, bald eagles 
also concentrate in the Casper area, 
including at Pine Mountain. A sour 
gas rupture near the Green River 
crossing could kill any bald eagles 
in the area. Whooping cranes use the 
area along the Green River, Fontenelle 
Creek, Hams Fork and South Piney Creek 
during their migration in April, June 
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and September. The cranes are part 
of the Gray’s Lake National Wildlife 
Refuge population which migrate to New 
Mexico. No nesting has occurred among 
this population in the Green River 
area. 

Any black-footed ferrets in the area 
could be killed by trenching equip¬ 
ment. Known concentrations of prairie 
dogs have been mapped, and surveys for 
additional prairie dog colonies and 
black-footed ferrets by approved 
survey teams using approved methodol¬ 
ogy will be done prior to construc¬ 
tion. If ferrets are not present, 
removal of prairie dog habitat by 
construction is a temporary (one-year 
maximum) impact, and would not be 
significant, given the abundance of 
prairie dog populations. 

Candidate species include five species 
of birds, one mammal, one gastropod 
and one insect. Seasonal restrictions 
on construction would protect nesting 
success for the ferruginous and 
Swainson’s hawks. The timing of 
construction and the temporary nature 
of construction disturbance (pipeline 
construction averages two miles per 
day) would minimize impacts to the 
white-faced ibis, mountain plover, or 
long-billed curlew using the area. 

Allen’s 13-lined ground squirrel may 
no longer exist, largely due to the 
use of poisoned grain (Clark and 
Stromberg, 1987). If it is still 
present in the Bighorn Basin, con¬ 
struction of the Elk Basin Trunk 
Pipeline , Beaver Creek Alternative and 
Little Buffalo Basin Spur Pipeline 
could cause mortality among indivi¬ 
duals with burrows on the 
right-of-way. 

The narrow-footed hygrotus diving 
beetle has been reported in drainages 
to be crossed or near to portions of 
the Salt Creek Project and Frontier/ 
Casper Alternative pipelines (BLM, 
1985a). Timing of construction is 
such that the intermittent and 
ephemeral drainages should be crossed 
during times of no surface water, 
minimizing potential impacts. Any 
ephemeral pools present in the con¬ 

struction zone could support the 
diving beetle and would be avoided 
where possible during construction. 
Adults, capable of flying, could 
escape affected pools but any 
juveniles would be destroyed. Since 
the reproductive habits of the beetle 
are prolific, loss of one season of 
juveniles should not be a serious 
impact on the population. 

4.6.2 Fontenelle Project 

Areas of crucial winter range for 
moose, deer and antelope exist along 
the proposed gas gathering system 
right-of-way. Approximately 50 and 55 
acres of deer and antelope, and moose 
crucial winter range would be dis¬ 
turbed respectively during the pipe¬ 
line construction. Disturbance of 
these crucial ranges would be 
short-term and would not be allowed 
during the no surface occupancy 
periods for these species. During 
construction of the Green River pipe¬ 
line crossing, Amoco would minimize 
any disturbance to riparian vegetation 
to reduce impacts to important winter 
moose forage in this area. The cross¬ 
ing would be located adjacent to an 
existing pipeline crossing in orderj 
to minimize disturbance of natural 
areas. Crucial moose winter range 
extends along the Green River and 
should be adequate to compensate for 
any short-term loss in forage at the 
pipeline crossing. The existing 
crucial winter range for deer and 
antelope in the area is extensive and 
should easily accommodate the 
short-term forage loss of 50 acres. 

The pipeline and plant site would 
disturb approximately 20 and 40 acres 
of sage grouse nesting and rearing 
habitat, respectively. Since each 
sage grouse lek is associated with 
approximately 8,000 acres of nesting 
and rearing habitat, the 20 acres of 
short-term and 40 acres of long-term 
disturbance should be insignificant. 
The lek for this nesting/rearing area 
is 1 mile from the pipeline route and 
1.5 miles from the plant site. Since 
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it is located on a mesa above the 
project facilities, it is unlikely 
that the plant site contributes sig¬ 
nificantly to the nesting and rearing 
habitat of the sage grouse population 
associated with the lek. 

There are no crucial big game ranges, 
known raptor nests or prairie dog 
concentration areas near the plant 
site. Therefore, there will be no 
impacts to these important habitats 
from construction of the plant. 

Within the Raptor wellfield there are 
approximately 800 acres of moose and 
1,970 acres of deer and antelope 
crucial winter range. Development of 
this field would be associated with 
approximately 192 acres of long-term 
and 263 acres of short-term distur¬ 
bance (Table 4-15). This disturbance 
would take place within the approxi¬ 
mate 20,000-acre wellfield. Since the 
locations of wells and roads are not 
currently known, the total disturbance 
of crucial habitat cannot be estimated. 
Significant impacts to these species 
could occur if most of the disturbance 
were to occur in these crucial habi¬ 
tats, although there are also adjoin¬ 
ing crucial winter moose, deer and 
antelope ranges outside the wellfield. 
During development of the wellfield, 
new roads and wells should be sited, 
to the extent possible, to avoid 
crucial ranges. 

No sage grouse nesting or rearing 
areas or prairie dog concentration 
areas are known to exist within the 
wellfield. Therefore impacts to these 
habitats should be insignificant. 
Since a sighting of a black-footed 
ferret was confirmed approximately two 
miles west of the wellfield, surveys 
should be conducted for prairie dog 
towns and associated black-footed 
ferrets before any construction. 
Surveys in the wellfield for active 
raptor nests near construction areas 
will determine if impacts would occur 
from construction and what steps must 
be taken to protect raptors. 

The whooping crane area along 
Fontenelle Creek is northwest of the 
Raptor Unit. Powerline construction, 

the major potential threat to the 
cranes from the project, would not 
affect either Fontenelle Creek or the 
Green River. Wellfield activities 
west of the reservoir would be 
minimal, estimated at one well. 
Potential impacts of powerline 
construction at this well and those 
east of the reservoir would be 
addressed in the POD. Mitigation 
measures designed to minimize impacts, 
e.g., colored line markers, would be 
discussed in detail. 

Resident brown trout and migrating 
kokanee salmon spawn in the general 
vicinity of the Green River crossing. 
Selection of the river crossing 
adjacent to other recent disturbance 
and timing of construction to take 
advantage of low water but to be 
accomplished prior to spawning would 
minimize disturbance to spawning or 
to eggs or larvae in the sediment. If 
impacts should occur, e.g., if 
spawning gravels are covered with 
sediment from upstream construction, 
the impacts would be limited to one 
season and affect only one year class. 
Because of the drawdown of Fontenelle 
Reservoir for dam repair, the habitat 
is presently of lessened value. 

The pipeline for the Fontenelle Pro¬ 
ject is unique among the proposed 
projects in that it would carry 
hydrogen sulfide gas. A pipeline 
rupture or slow leak would have the 
impacts of a C02 pipeline rupture, as 
described in the introduction, but 
would have the additional impact of 
a poison being released into the 
river. Most of the escaping gas would 
be vented to the atmosphere in the 
erupting plume of gas, water and 
overlying sediment that would accom¬ 
pany a rupture. Fish in the immedi¬ 
ate vicinity of the rupture would be 
killed. 

Block valves, whose closure will 
quickly limit the amount of gas 
entering the river, will be placed on 
both sides of the Green River. The 
waters of the Green River would 
quickly dilute the dissolved gas and 
oxidation to non-toxic products would 
occur. 
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In the event of a sour gas well blow¬ 
out or sour gas pipeline rupture, 
mammals in the vicinity would proba¬ 
bly be killed. The BLM (1893c) 
estimated that death to humans could 
occur between 0.25 and 0.5 miles of 
a well blowout. And, for a pipeline 
rupture, death could occur up to four 
miles away. These distances are 
highly dependent on the type of 
rupture and the meteorological condi¬ 
tions at the time of the rupture or 
blowout. If any release of sour gas 
occurred and impacted wildlife, Amoco 
would reimburse the Wyoming Game and 
Fish Department for any losses. 

4.6.3 Elk Basin Project 

Ten areas of deer and antelope crucial 
winter range would be crossed by the 
pipeline and short-term disturbance 
of these ranges would be approximately 
529 acres. Four block valves, each 
occupying 0.1 acre, would be placed 
in crucial winter range. These 
0.1-acre areas would be lost to 
wildlife use over the long-term. Due 
to their small size in a large area, 
this would not be a significant 

impact. 

Sage grouse nesting and rearing habi¬ 
tats exist in locations associated 
with 16 leks along the pipeline. A 
total of 232 acres of nesting and 
rearing habitat could be disturbed 
during construction of the pipeline. 
The total nesting and rearing habitat 
for these five areas is over 60,000 
acres. Therefore a significant impact 
to sage grouse is not expected. 
Construction would also be avoided 
during nesting periods between Febru¬ 
ary 1 and July 31 and all leks would 
be avoided to minimize impacts to sage 

grouse. 

Eighteen raptor nests are close enough 
to the right-of-way such that nesting 
raptors might be disturbed by con¬ 
struction activities. Impacts to 
raptors should be insignificant, 
however, since no nests would be 
damaged and seasonal restrictions 
would be observed for active nests. 

Four known prairie dog concentration 
areas will be crossed by the pipeline 
with disturbance estimated at 25 
acres. Thirteen other concentration 
areas are also known adjacent to the 
pipeline route. Surveys for 
black-footed ferrets would be 
conducted before construction begins 

to ensure this endangered species does not 
exist in areas of disturbance. 

Crossing of the Shoshone, Greybull and 
Bighorn Rivers would occur near exist¬ 
ing corridors. Disturbance of ripar¬ 
ian vegetation would be minimized with 
effective implementation of the impact 
control measures described in Appendix 
1. The Bighorn River crossing has 
been revegetated with riparian species 
since the last disturbance, and some 
mature riparian vegetation would be 

removed. 

Stream crossings at low water but 
prior to October 1 would minimize 
potential impacts to spawning trout. 
Crossing of any of the three rivers 
could take more than one day causing 
stress to fish in the area. Effects 
of a pipeline rupture in any of the 
perennial streams of the Elk Basin 
Trunk Pipeline are described in the 

introduction. 

There are no crucial big game winter 
ranges, prairie dog concentration 
areas or raptor nests in the vicinity 
of the plant site, therefore, 
construction of the plant will not 
impact these habitats. Two sage 
grouse nesting/rearing areas are known 
near the plant site. The area of the 
plant is in the same area as the 
existing Elk Basin gas plant; conse¬ 
quently, construction would be in a 
heavy industrial use area and should 
minimize disturbance to this species. 
Also, the 40 acres of long-term dis¬ 
turbance associated with the plant 
site would be in an area of over 
20,000 acres of sage grouse nesting 
and rearing habitat which should 
prevent significant impacts to sage 

grouse. 

Big game would not be impacted from 
wellfield activities in the Elk Basin 
field since no crucial ranges exist 
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in this field. Two prairie dog con¬ 
centration areas are mapped near the 
boundary of the wellfield. If these 
are to be impacted by wellfield 
activities, they would be surveyed to 
see if black-footed ferrets exist in 
these concentration areas. 

About 665 acres of short-term dis¬ 
turbance is expected within the 
approximate 8,500 acres of wellfield 
for replacement of production and 
injection pipelines. The effect of 
this disturbance on sage grouse would 
depend on the exact location of dis¬ 
turbance in relation to 
nesting/rearing habitats. All lek 
areas would be avoided and seasonal 
restrictions for surface occupancy in 
nesting and rearing areas would be 
observed. There are approximately 
8,000 acres of nesting and rearing 
area within the field and another 
20,000 adjacent to the wellfield which 
should provide habitat for any birds 
displaced by construction. 

4.6.4 Beaver Creek Project 

The pipeline would disturb 155 acres 
of antelope crucial range. This range 
is extensive and runs for ap¬ 
proximately 17 miles along the pipe¬ 
line. Impacts should be insignificant 
to these animals because of the 
short-term nature of the dis turbance, 

the amount of existing crucial range 
available and the seasonal re¬ 
strictions which will be applied to 
construction in this range. One block 
valve occupying 0.1 acre would likely 
be placed within a large big game 
crucial winter range, between mile¬ 
posts 21 and 39. This would not be 
a significant impact, given the re¬ 
lative sizes of the disturbance and 

the area. 

At the Sweetwater River crossing 
(milepost 25) approximately 5.5 acres 
of moose crucial winter/year long 
range would be disturbed. No distur¬ 
bance would be allowed during times 
of seasonal use restriction for this 
species and disturbance to riparian 
vegetation would be kept to a minimum. 

All disturbance would be approved by 
the BLM to reduce impacts to important 
winter moose foraging areas. Any 
habitat losses would be insignificant 
because of the short-term nature and 
small acreage of the disturbance. The 
pipeline route would also be in an 
existing pipeline corridor. 

The pipeline would also disturb 32 
acres of sage grouse nesting habitat. 
If construction is restricted to 
non-nesting periods sage grouse should 
not be affected by pipeline construc¬ 
tion since there are approximately 
8,000 acres of nesting habitat avail¬ 
able. Because no raptor or prairie 
dog concentration areas are known to 
exist on the right-of-way impacts are 
not expected to be significant. 

The pipeline would cross the 
Sweetwater River near an existing 
pipeline crossing, and impacts to 
riparian vegetation would not be 
significant. Potential impacts to 
spawning trout in Crooks Creek and the 
Sweetwater River would be minimized 
by completion of construction before 
October 1, at low water but before 
spawning activity. Crossing of the 
Sweetwater River could take more than 
one day, causing stress to fish in the 

area. 

The plant site and wellfield are in 
crucial winter range for antelope. The 
plant site would occupy 40 acres of 
crucial range for a long-term period. 
Wellfield activities associated with 
installing the C02 injection system in 
the wellfield will disturb ap¬ 
proximately 228 acres for a short-term 
period. There are approximately 
11,000 acres of crucial winter range 
within the 17,000-acre wellfield and 
this range extends outside the well¬ 
field. Impacts to antelope from either 
the plant construction or wellfield 
activities should be insignificant 
since most disturbance would be 
short-term, there are extensive areas 
of crucial range in the area and con¬ 
struction activities would be 
restricted during crucial periods. 

There are no known sage grouse nest¬ 
ing or rearing areas or prairie dog 
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concentration in the plant site or 
wellfield areas; therefore impacts to 
these habitats would be insignificant. 

4.6.5 Little Buffalo Basin 
Project 

While there are several crucial winter 
range areas in the vicinity of the 
spur pipeline, only about 36 acres 
would be affected. The spur pipeline 
would, however, intersect five sage 
grouse nesting/rearing areas for a 
total disturbance of 174 acres. One 
ferruginous hawk nest on the pipeline 
route would require the protection of 
seasonal construction restrictions. 

The proposed plant site would not 
impact any crucial winter range but 
is within sage grouse nesting/rearing 
habitat. The plant site would remove 
40 acres of the lek’s 8,000 acres of 
habitat for the life of the project. 
Depending on the location of wellfield 
construction, a total of 819 acres of 
sage grouse habitat could be impacted 
in six nesting/rearing areas. While 
the plant and wellfield construction 
would be in an existing oil field, the 
impact on sage grouse could be sig¬ 
nificant if all disturbance is simul¬ 
taneous. However, formulating a field 
development plan which optimizes 
pipeline corridors would reduce dis¬ 
turbance and minimize impacts to sage 

grouse. 

4.6.6 Salt Creek Project 

No impacts to wildlife would be ex¬ 
pected with the Salt Creek Project. 
Construction of the plant in an old, 
existing field and the relatively 
short length of the proposed pipeline 
would minimize the potential for 
adverse effects. 

Associated Projects. The 
Bairoil/Dakota Pipeline would affect 
about 120 acres of antelope crucial 
winter range and about 24 acres of 
sage grouse nesting/rearing habitat. 

4.6.7 Beaver Creek Alternative 

The Beaver Creek Alternative alignment 
section would have very little impact 
on wildlife. It would affect about 
30 acres of antelope crucial winter 
range and about 73 acres of deer and 
antelope crucial range. No raptor 
nests or sage grouse nesting/rearing 
habitat would be affected. Only one 
prairie dog area is within 0.5 miles 
of the pipeline route. Bridger Creek 
does not contain spawning habitat in 
the area of the stream crossing. 

This alternative alignment would also 
impact the wildlife resources 
described for the Beaver Creek Trunk 
Pipeline and for the Elk Basin Trunk 
Pipeline from mileposts 0 to 132 (see 

Tables 3-16 through 3-19). 

4.6.8 Frontier/Casper 
Alternative 

No crucial winter range would be 
affected by this pipeline alternative. 
Three areas of sage grouse 
nesting/rearing habitat totaling about 
75 acres would be crossed by the 
Frontier Access Section alignment and 
one would be crossed by the Casper 
Section. Since this habitat would not 
be disturbed during its normal season 
of use and because it is a small per¬ 
centage of total available habitat, 
this impact should not be significant 
to the sage grouse population. In the 
Frontier Access Section, most of the 
raptor nest sites mapped for the area 
are along the Green River, and the 
right-of-way is outside of the desig¬ 
nated buffer areas for these nests. 
Casper Section nests are also far 
enough from the right-of-way to avoid 

impacts. 

Several prairie dog towns are known 
in the area and they would be surveyed 
for black-footed ferrets before con¬ 

struction. 

Casper Creek, a Class 4 trout stream 
with rainbow trout, is the only peren¬ 
nial stream crossed by either section 
of this alignment. Crossing would 
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occur after the spawning season, and 
would not be expected to have sig¬ 
nificant effects. As with the Salt 
Creek Project, this Alternative 
crosses intermittent drainages within 
or near the habitat of the 
narrow-footed hygrotus diving beetle, 
one of the sensitive species noted. 

4.6.9 Exxon Alternative C02 
Supply 

The Exxon feed gas trunkline would 
impact about 250 acres of crucial deer 
and antelope winter range, 50 acres 
of elk crucial winter range and about 
9 acres of crucial moose range. While 
the trunkline would not be constructed 
during the crucial winter season, 
construction will reduce forage and 
cover currently provided by the 
right-of-way vegetation. These 
impacts are considered short-term and 
would probably not significantly 
impact the herds since additional 
crucial range is available for all of 
these species adjacent to the areas 
to be disturbed. 

The feed gas trunkline would impact 
about 32 acres of sage grouse 
nesting/rearing habitat from a lek 
about 0.75 miles from the pipeline 
route. There is only one golden eagle 
nest that could be affected by the 
trunkline construction. Seasonal 
construction restrictions would apply 
to these species’ habitat and to 
construction in about 2.5 miles of 
whooping crane habitat west of 
Fontenelle Reservoir. 

Several prairie dog towns along the 
trunkline route would be surveyed 
before construction to assure that no 
impacts could occur to the black¬ 

footed ferret. 

No crucial winter ranges, sage grouse 
leks, raptor nests or prairie dog 
towns would be affected by modif¬ 
ication of the Shute Creek Plant site. 

About 117 acres of short-term distur¬ 
bance and 5 acres of long-term distur¬ 
bance is estimated for the wellfield. 

The amount of this disturbance which 
would occur in crucial winter habitat 
cannot be determined. Similarly, the 
severity of impacts on the sage grouse 
habitat and raptor nests listed in 
Tables 3-18 and 3-19 cannot be es¬ 
timated without knowing the location 
of well sites. Only one prairie dog 
concentration area is mapped for the 
wellfield. This and any new towns 
located would be surveyed for 
black-footed ferrets before construc¬ 

tion. 

Potential impacts of sour gas well 
blowouts and pipeline ruptures would 
be similar to those described for the 
Fontenelle project. The concentration 
of H2S would, however, be higher for 
the Exxon project. The Exxon project 
would not, however, impact the Green 

River. 

4.6.10 No Action Alternative 

Implementation of the No Action Alter¬ 
native would not impact wildlife 
resources. 

4.7 AIR QUALITY 

4.7.1 Introduction 

Impacts to air quality were evaluated 
against the primary and secondary 
National Ambient Air Quality Standards (NAAQS), 

Wyoming Ambient Air Quality Standards 
(WAAQS), and the Prevention of Significant 
Deterioration (PSD) regulations. These 
standards are provided in Table 3-20. 
Primary standards are designed to 
protect public health, while second¬ 
ary standards are designed to protect 
public welfare (BLM, 1983d). Public 
welfare includes the effects pollu¬ 
tants would have on soils, water, 
vegetation, wildlife, weather, damage 
to property and personal comfort. 

Annual average standards are never to 
be exceeded. Short-term standards, 
24 hours or less, generally cannot be 
exceeded more than once per year. The 
Wyoming half-hour H2S standards of 70 
ug/m3 and 40 ug/m3 are not to be ex- 
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ceeded more than twice per year, and 
more than twice in any five consecu¬ 
tive days, respectively. 

Areas currently in compliance with 
NAAQS and WAAQS are classified as 
Attainment areas while areas which are 
not in compliance are classified as 
Non-attainment areas. All the Pro¬ 
posed Action projects and alternatives 
would be constructed in Attainment 
areas and increased emission from the 
projects must be in compliance with 
the Prevention of Significant De¬ 
terioration (PSD) regulations. Allow¬ 
able increments in pollutant concen¬ 
trations for PSD areas are given in 

Table 3-20. 

Short-term impacts to air quality from 
construction of the proposed projects 
and their alternatives would include 

increases in wind-borne or fugitive dust 
from construction activities and wind 
erosion from disturbed areas. Emis¬ 
sions of small amounts of pollutants 
such as nitrogen oxides and hydro¬ 
carbons from construction equipment 
and additional vehicles transporting 
workers would also occur. The BLM 
(1985a) estimated that for the Bairoil 
C02 Project, about 8 tons of fugitive 
dust could be created for each mile 
of pipeline constructed. This amount 
would be insignificant on a regional 
scale (BLM, 1985a). Other construc¬ 
tion-related impacts should also be 
insignificant because the construction 
period in any location is very short 
and because construction will be 
spread over a large geographic area. 
Unavoidable fugitive dust from con¬ 
struction usually has plumes that 
exhibit low emission heights, are 
non-buoyant, and have large-size 

particles that settle out quickly. 

Short-term construction impacts would 
be reduced once construction activi¬ 
ties have ceased and after disturbed 
areas are reclaimed. During project 
construction fugitive dust can be 
reduced by watering problem areas and 
limiting clearing of vegetation from 
the right-of-way and other disturbance 
and restricting vehicle travel where 

practical. 

Emissions from the C02 recycle plants 
would generally reduce total overall 
emissions at the existing fields by 
reducing H2S and S02 emissions. Re¬ 
duced emissions would improve the 
existing air quality conditions, and 
therefore cumulative beneficial 
impacts from the Proposed Actions will 

be realized. 

Cumulative impacts from construction 
activities, when considering all of 
the Proposed Actions together, would 
be insignificant since the projects 
would be phased and are spread over 
a large geographic area. 

4.7.2 Fontenelle Project 

The Fontenelle Plant would sweeten 
sour gas produced in the Raptor C02 
Field. Acid gas produced in the 
sweetening process would be injected 
into the Madison Formation. Under¬ 
ground injection of the acid gas would 
eliminate the potential for S02 
emissions for the proposed Fontenelle 
Plant. Amoco could not at this time 
use a tail-gas cleanup system for the 
gas since significant emission would 
not be allowed in the area. Exxon’s 
Shute Creek Plant presently has 87 
percent of the S02 increment in the 
project area. If Exxon does not begin 
Phase II construction by September 
1989, their air permit will expire. 
Amoco could, at that time, apply for 
the increment available in order to 
utilize a tail-gas cleanup system. 

The Fontenelle Plant would produce 
emissions of N0X, CO, VOC and particulate 
matter. Estimated background levels 
and maximum measured short-term levels 

of these pollutants within the 
Fontenelle study area are well below 
NAAQS and WAAQS requirements. 
Estimated emissions from the 
Fontenelle Plant are not available 
since preliminary design of the plant 
has not been completed. However, all 
emissions would comply with NAAQS, 
WAAQS and PSD requirements and would 
be permitted by the WDEQ--Air Quality 
Division. Detailed air quality 
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modeling of Fontenelle Plant emissions 
would be required for permitting. 

The BLM (1983d) studied acid deposi¬ 
tion in the PSD Class I Jim Bridger 
Wilderness Area for the Riley Ridge 
Natural Gas Project EIS. The EIS 
concluded that the Riley Ridge Natural 
Gas development would have insignifi¬ 
cant impacts to the Class I areas 
within the wilderness due to acid 
deposition. The proposed Fontenelle 
Project is within the study area of 
the Riley Ridge EIS. Emissions es¬ 
timated for the Fontenelle Project 
are substantially lower than what is 
produced from Exxon’s Shute Creek 
Plant and therefore the Fontenelle 
Project is expected to have insig¬ 
nificant impacts to this Class I area. 
Final Fontenelle Plant design data and 
the air quality modeling would, how¬ 
ever, be used to reevaluate impacts 
to Class I areas. If the analysis 
indicates that further study is war¬ 
ranted, Amoco, in consultation with 
the WDEQ-Air Quality Division, would 
be required to fund, at least in part, 
a long-term acid deposition monitoring 
and analysis program to track poten¬ 
tial impact to Class I areas within 

the region. 

4.7.3 Elk Basin, Beaver Creek 
and Little Buffalo Basin 
Projects 

C02 recycling plants at these fields 
would generally reduce the overall 
existing field emissions. Although 
increased emissions of N0X, CO, VOC 
and particulate matter would occur, 
S02 and H2S emissions would be sig¬ 
nificantly reduced. The LO-CAT units, 
which would be installed at the four 
fields, would reduce H2S presently 
being flared or otherwise released 
from the fields, which in turn would 
lower total sulfur emissions. Table 
2-7 provides an analysis of composi¬ 
tion of the LO-CAT off-gas from the 
Bairoil Recycle Plant. Total H2S 
emissions from the LO-CAT unit is 
estimated at less than 200 pounds per 

year in concentration of 5 to 6 ppm, 
although during start-up, plant emis¬ 

sions could be as much as 7.5 tons 
per year. This higher emissions rate 
was experienced at Bairoil due to 
numerous LO-CAT upsets. 

According to the BLM (1985a), S02 
emissions were reduced from 509 tons 
per year to 45 tons per year in the 
Bairoil Field by construction of a C02 
recycling plant and upgrading of 
existing facilities for C02 injection. 
Estimates of emissions from the Beaver 
Creek, Elk Basin and Little Buffalo 
Basin projects are not available. 
However, all emissions would comply 
with WAAQS and NAAQS and would be 
permitted through the WDEQ—Air Quali¬ 
ty Division. Even at worst-case 
emissions levels of 7.5 tons per year, 
the plants would be well below the 
100 tons per year emissions subject 
to PSD permitting requirements. 

4.7.4 Salt Creek Project 

Existing emissions of S02 from the 
Salt Creek Field would not be reduced 
as significantly as at the other 
fields. A new gas production plant, 
to be constructed prior to the C02 
recycling plant, will significantly 
reduce S02 emissions by an estimated 
400-600 tons per year (Calder, 1988). 
Emissions data available for a C02 
recycling plant similar to the 
proposed Salt Creek Plant (estimates 
provided in Table 2-7) indicate the 
Proposed Action recycle plant would 
not significantly improve or further 
degrade the air quality in the area. 

4.7.5 Beaver Creek and 
Frontier/Casper 
Alternatives 

Implementation of these pipeline 
alternatives would still require the 
installation of the Proposed Action 
recycle plants. No significant impact 
differences to air resources would be 
expected by implementing these alter¬ 
natives . 
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4.7.6 Exxon Alternative C02 
Supply 

Implementation of the Phase I 
Expansion would result in an increase 
in S02 emissions from the currently 
permitted 509.2 pounds per hour to 
about 600 pounds per hour. The latter 
is less than the 1120.2 pounds per 
hour modeled and permitted for Exxon’s 
Phase I and II projects together, but 
would require a modification of their 
Phase I air permit and Industrial 
Siting Permit. Whether or not a Phase 
I permit modification would be granted 
would depend on detailed air modeling. 
Modeling would take into 
consideration not only the amount of 
pollutant that the source emits, but 
also the source’s location and site 
specific climatological data. Modeling 
during planning of the LaBarge Project 
resulted in limitation of the Shute 
Creek Phase I plant site to two gas 
processing modules with a total gas 
inlet capacity of 600 MMSCFD in order 
to avoid violation of PSD standards. 
The two additional modules planned for 
Phase II were permitted only if 
relocated to a site about 3 miles 
southeast of the Phase I plant. With 
construction at both plant sites, 
modeling indicated that the Exxon 
LaBarge Project would consume between 
87 and 90 percent of the average 
annual PSD increment for S02. Whether 
Phase II could be eventually built as 
planned if an expansion of Phase I is 
allowed, would also require detailed 
air quality modeling. 

The major difference in emissions 
between the two projects is based on 
the total amount of sulfur dioxide 
released to the atmosphere. Under the 
reinjection scenario presently 
proposed by Amoco, operation of the 
Fontenelle Plant would result in 
essentially no emissions of S02. 

4.7.7 No Action Alternative 

No change in existing emissions would 
result from implementation of the No 
Action Alternative. However, flood¬ 
ing the existing Elk Basin, Beaver 
Creek and Little Buffalo Basin fields 
with C02 will provide an opportunity 
to significantly reduce emissions of 
H2S and S02 from these fields, as 
field gas presently released to the 
atmosphere would be piped to the 
recycle plants under the Proposed 
Actions. 

4.8 CULTURAL RESOURCES 

The Advisory Council on Historic 
Preservation has developed guidelines 
for determining adverse impacts for 
any site on or eligible for nomination 
to the National Register of Historic 
Places. Adverse impacts consist of: 

1. Destruction or alteration of 
all or part of a property; 

2. Isolation from or alteration of 
its surrounding environment; 

3. Introduction of visual, audible 
or atmospheric elements that 
are out of character with the 
property or alter its 

setting. 

These adverse effects can be in the 
form of direct, indirect or cumulative 
impacts. Direct impacts are physical 
in nature and adversely affect the 
site or its setting. Construction 
activities would be the primary direct 
impact affecting eligible sites or 
structures. Indirect effects would 
not immediately result in physical 
alteration of the site or its setting. 
Unrestricted access along the 
right-of-way that would allow public 
access to, and exposure of, the 
cultural properties would be 
considered an indirect effect. 
Artifact collection or vandalism would 
immediately or eventually physically 
alter the site. 
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Ability to gauge the effects of any 
project on cultural resources depends 
on the availability of information 
from adequate surveys and the extent 
of the project area that has been 
adequately surveyed. As indicated in 
Section 3.8, data for large portions 
of the Proposed Actions and 
alternative study areas is either 
lacking entirely or is inadequately 
documented to determine potential 
impacts on cultural resources. If 
rights-of-way are to be approved, a 
Class III cultural survey and appro¬ 
priate mitigation (which may include 
avoidance) of eligible sites must be 
performed before final approval is 

granted. 

Recent experience with the Bairoil C02 
Project has demonstrated that even 
with a pedestrian survey (Class III) 
and testing, it is difficult to 
accurately evaluate the potential for 
disturbing buried cultural resources 
until the pipeline trench is opened. 
It is important, therefore, to have 
an effective mitigation plan developed 
and approved prior to the start of 
construction to avoid loss of impor¬ 
tant cultural information and adverse 
impacts on NRHP listed or eligible 

sites. 

There are a wide range of mitigation 
measures which may be considered. 
These include, but are not limited to: 

o Modifying the proposed action 
to avoid the significant 

site; 
o Maintaining, preserving, or 

restoring the impacted site; 
o Conducting detailed recording 

of structures or features 
prior to their impact; and 

o Conducting data recovery 
activities, such as archaeo¬ 
logical excavation. 

Not all significant sites have the 
same research value and, thus, each 
will be treated individually. 
Eligibility to the NRHP suggests, but 
does not define, how a cultural 
property should be treated. It may be 
necessary to conduct an archaeological 

testing program at individual sites 
to formulate a mitigation program 
which takes into consideration the 
importance of the data these 
particular resources contain. 

Historic trails are a special category 
of historic resource that is vulner¬ 
able to destruction or alteration. 
Road grading directly eliminates most 
evidence of their location, whereas 
traffic by modern vehicles, especial¬ 
ly four-wheel drives can severely 
deform or damage the remaining evi¬ 

dence of trails. 

Known historic trails would be crossed 
by all pipelines except for the Little 
Buffalo Basin Pipeline (see Section 
3.8). Impacts would vary depending 
on existing conditions of portions to 
be crossed. Since the conditions at 
many of the crossings are unknown, a 
Class III survey would be conducted 
on all crossings to formulate 
site-specific treatment or mitigation 

plans. 

For adequately surveyed and recorded 
areas with sites considered ineligi¬ 
ble for the NRHP, no further work is 
recommended. For known sites that 
have not been sufficiently evaluated, 
evaluation should be made if there is 
potential for the project to either 
physically disturb the site or affect 
its setting. A Memorandum of 
Agreement (MOA) and a Roles and Proce¬ 
dures addendum detailing specific 
avoidance and mitigation procedures 
for the projects has been developed 
through negotiations between BLM and 
the State Historic Preservation 
Offices, Advisory Council on Historic 
Preservation and Amoco (see Appendix 
3). Implementation of that MOA and 
consultation with the National Park 
Service in regard to historic trails 
will assure that cultural resources 
are adequately protected during all 
aspects of project construction and 
operation. In essence, strict 
adherence to the MOA will eliminate 
the possibility of significant impacts 

to cultural sites. 
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4.9 MINERAL AND 
PALEONTOLOGICAL 
RESOURCES 

4.9.1 Introduction 

Pipelines can affect the recovery of 
mineral resources in an area where 
prior mineral rights have not been 
established and mineral extraction 
equipment would be forced to work 
around pipes or avoid the pipeline 
right-of-way. Where the Proposed 
Action or alternative pipeline routes 
would be constructed adjacent to 
existing rights-of-way or in desig¬ 
nated corridors, the development 
potential of mineral resources would 
have already been impacted. Addition 
of another pipeline would not essen¬ 
tially change the potential for re¬ 
covering the mineral resource. If the 
resource is already leased (e.g., 
coal) or under valid claim (e.g., 
uranium), issuance of a right-of-way 
would not impact the potential for 
development of the resource since the 
mineral resource would have a prior 
right. In the latter case, Amoco 
would be responsible for moving the 
pipeline to permit mineral extraction 

at a later date. 

Since an adjustment of 75 feet would 
not be critical for placement of wells 
for oil and gas development, the 
rights-of-way should not adversely 
affect oil and gas development. The 
presence of a C02 source near the Big 
Horn Basin and other project areas 
(i.e., via the Proposed Action spur 
and trunk pipelines) may have a posi¬ 
tive impact on oil recovery in the 
future. Many fields in the vicinity 
of spur and trunk pipelines, other 
than those considered in this FEIS, 
are likely candidates for future 

enhanced oil recovery. 

Construction activities, such as 
trenching, are often responsible for 
the discovery of paleontological 
resources. In accordance with the 
BLM’s standard stipulation for sur¬ 
face-disturbing actions in strata with 
a high potential for paleontological 
resources (BLM, 1986b; BLM, 1986e), 

highly sensitive areas would be moni¬ 
tored during construction by a quali¬ 
fied paleontologist with a permit 
issued by the Wyoming State Office of 
the BLM. Should significant fossil 
resources be encountered along any of 
the pipeline routes, in the wellfields 
or plant sites, construction activi¬ 
ties would be terminated until the 
resource could be evaluated and any 
necessary mitigation measures devel¬ 
oped and implemented. The cost of any 
mitigation measures would be the 
responsibility of Amoco. Thus, while 
pipeline construction may destroy some 
paleontological resources, no sig¬ 
nificant impacts are expected with 
implementation of the required moni¬ 
toring and mitigation. In fact, the 
opportunity exists for the discovery 
of important paleontological resources 
during construction of the Proposed 
Actions or their alternatives. 

4.9.2 Fontenelle Project 

While the proposed project would 
traverse an area of high potential for 
oil and gas development, it would not 
be constructed in areas presently 
being mined for coal, trona, uranium or 
oil shale, and therefore would not 
result in significant impacts to 

mineral resources. 

The gas gathering system would cross 
approximately five miles of the Laney 
Member of the Green River Formation 
and approximately nine miles of the 
Bridger Formation, both of which have 
a high paleontological sensitivity 
(Table 4-24). Both of these forma¬ 
tions have yielded significant fossil 
resources. East of Fontenelle 
Reservoir, the right-of-way would 
closely border the contact between the 
Green River Formation and an area of 

dune sand and loess, which has a low 
sensitivity rating. Field checking 
of the staked right-of-way should 
verify the geologic formation to 
determine whether monitoring is re¬ 

quired . 
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Table 4-24. Miles of Paleontologically Sensitive Formations Crossed by the Proposed Projects. 

High 

Number of Miles 

Mod-High Moderate Low 
Total 
Miles 

Fontenelle 16.0 — — 6.5 22.5 

Elk Basin 112.0 — 29.0 37.0 178.0 

Beaver Creek 14.0 23.5 3.0 3.5 44.0 

Little Buffalo Basin 29.0 — 4.0 3.0 36.0 

Salt Creek — — 9.0 — 9.0 

Beaver Creek Alternative 53.0 2.0 55.0 

Frontier/Casper Alternative 

Frontier Section 24.0 — — — 24.0 

Casper Section 16.0 17.5 6.0 39.5 



4.9.3 Elk Basin Project 

While the proposed Elk Basin Trunk 
Pipeline would be constructed in both 
the Big Horn and Wind River coal 
basins, it would not traverse any 
areas of known thick or abundant coal. 
If the bentonite claims in the South 
Bighorns Resource Management Unit are 
valid, these claims would have prior 
rights and the pipeline would not 
preclude development. If they are not 
valid, the pipeline could affect their 
future development potential. 

Approximately 60 percent of the pro¬ 
posed Elk Basin Trunk Pipeline would 
cross geologic formations with a high 
paleontological sensitivity (Table 
4-24). The proposed right-of-way seg¬ 
ments between mileposts 50 and 76 and 
between mileposts 130 to 157 are of 
particular paleontological interest. 
With adherence to required trench 
monitoring in these areas and devel¬ 
opment of adequate mitigation measures 
should a significant discovery be 
made, the pipeline should not have a 
significant impact on paleontological 
resources. 

4.9.4 Beaver Creek Project 

The proposed Beaver Creek Trunk Pipe¬ 
line would be constructed in an area 
of moderate to high oil and gas poten¬ 
tial. Development of these resources 
may benefit from proximity to the C02 
pipeline in the future. South of Sand 
Draw and to the west of Jeffrey City 
(mileposts 23 through 29), the pipe¬ 
line would cross a "mineralized 
area," where isolated pockets of 
rubies, sapphires and jade occur, but 
these gems are not considered to be 
economically significant mineral 
resources in this area. 

Where the proposed pipeline would 
cross the Crooks Gap - Green Mountain 
Uranium District (mileposts 38 through 
45), uranium claims have prior rights 
and their development would not be 
precluded. If a pipeline right-of-way 
is granted in this area, Amoco's 
proposed alignment adjacent to an 

existing pipeline through this area 
would probably cause the least con¬ 
flicts with future uranium develop¬ 
ment . 

The White River, Wagon Bed and Wind 
River formations, all with a high 
paleontological sensitivity rating, 
would be crossed by the proposed 
pipeline (Table 4-24). The 
Miocene-age strata in this area have 
a moderate to high sensitivity. The 
areas traversed are considered to have 
a high sensitivity and the pipeline 
trench through this area would be 
monitored. With adequate monitoring 
and mitigation, the impacts on 
paleontological resources should not 
be significant. 

4.9.5 Little Buffalo Basin 
Project 

While the proposed pipeline would be 
constructed through the Big Horn Coal 
Basin, it would not cross areas of 
known thick or abundant coal. Any 
impacts to coal development should, 
therefore, be minor. Oil recovery in 
the fields near the Little Buffalo 
Basin Pipeline may benefit from 
presence of the C02 pipeline. 

Approximately 80 percent of the pipe¬ 
line would cross geologic formations 
with a high paleontological sensi¬ 
tivity (Table 4-24). While the first 
four miles of the right-of-way 
traverse gravel, pediment and fan de¬ 
posits (rated low in sensitivity), the 
BLM has recorded fossil resources in 
the area (BLM, Worland District, file 
data). The route of the proposed 
pipeline closely follows the contact 
between low-sensitivity deposits and 
the Willwood Formation (high sensitiv¬ 
ity). Should this portion prove to 
be in a high-sensitivity formation 
when the route is field-checked, the 
trench would also be monitored. 
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4.9.6 Salt Creek Project 

In addition to the Salt Creek Field, 
the Salt Creek Spur Pipeline would be 
constructed in an area of high poten¬ 
tial for oil and gas development. 
After flooding of the Salt Creek 
Field, other oil fields in the area 
may benefit from the availability of 
C02. The pipeline would not cross any 
areas of coal or salable minerals 

(BLM, 1984a). 

Cody Shale is the only geologic for¬ 
mation that would be crossed by the 
proposed pipeline. This formation has 
a moderate sensitivity for paleon¬ 
tological resources (Table 4-24) and 
would not require monitoring. 

4.9.7 Beaver Creek Alternative 

The Beaver Creek Alternative would be 
constructed in both a known geologic 
structure (KGS) and an area with high 
potential for oil and gas development. 
Future oil recovery may benefit from 
presence of the pipeline in the area. 

Coal is also present in the project 
area, but there are no active coal 
mines in the vicinity. The pipeline 
would cross approximately 15 miles of 
the Copper Mountain Uranium District, 
but uranium mining has continued to 
decrease in the area (BLM, 1986b). As 
described above, valid existing claims 
would not be precluded from 
development with issuance of the 
right-of-way. 

All but 4.5 miles of the 55-mile 
pipeline would traverse the Wind River 
Formation, which has a high paleon¬ 
tological sensitivity (Table 4-24) and 
would require trench monitoring and 
possibly mitigation to maintain 
impacts on paleontological resources 
at an acceptable level. Small areas 
of alluvium and colluvium, with a low 
sensitivity, occur in drainages along 
the pipeline. 

4.9.8 Frontier/Casper 
Alternative 

The Frontier Access Section would 
traverse an area of high potential for 
oil and gas development. Since a C02 
source already exists in this area 
(i.e., the Rangely and Bairoil/Dakota 
pipelines), the Frontier Access 
Section should have neither a positive 
nor a negative impact on future 

enhanced oil recovery. 

The section would not be constructed 
in areas presently being mined for 
coal, uranium or oil shale. All trona 
mining operations are over five miles 
from the right-of-way. The Casper 
Section would not traverse any areas 
of economically minable coal. 

All 24 miles of the Frontier Section 
would cross the Bridger Formation, 
considered to have a high paleonto¬ 
logical sensitivity. An area of 
significant paleontological resources 
was of concern during construction 
of the Rangely C02 Pipeline (BLM, 
1984b), but this area is at the Red 
Creek Escarpment, over 25 miles 
southeast of the alternative pipeline 
location. Approximately 60 percent of 
the Casper Section would cross 
geologic formations with a high 
paleontological sensitivity which 
would require trench monitoring (Table 

4-24). 

4.9.9 Exxon Alternative C02 
Supply 

Activities necessary to expand the 
Exxon Phase I facilities would occur 
in areas already intensely developed 
for oil and gas resources. The feed 
gas trunkline from the Riley Ridge 
Field to the Shute Creek Plant site 
would be constructed in an existing 
feed gas trunkline right-of-way. 
Construction for plant expansion would 
take place within the disturbed area 
of the existing plant and additional 
development wells would be drilled in 
the Riley Ridge Field. 
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If Exxon constructed Phase II of the 
LaBarge Project, a significant source 
of C02 would become available for 
enhanced oil recovery throughout the 
Powder River Basin of Wyoming, 
southeastern Montana and the Williston 
Basin of North Dakota. The Phase I 
expansion would, however, only be 
sufficient to accommodate Amoco’s 
demand for C02 . For the life of the 
Amoco Proposed Action projects, 
expansion of Phase I would have the 
same affect on enhanced oil recovery 
projects as constructing the 
Fontenelle Project. After the Amoco 
C02 floods are completed, C02 from 
Phase I expansion would be available 
for other enhanced oil recovery 
projects or would have to be vented 

to the atmosphere. 

If Amoco constructs the Fontenelle 
Project, however, only enough 
incremental C02 would be available to 
flood the Proposed Actions discussed 

in this FEIS. 

4.9.10 No Action Alternative 

Implementation of the No Action 
Alternative would eliminate potential 
future conflicts between Proposed 
Action and alternative pipelines and 
mineral resources, but it would make 
it impossible to proceed with any of 
the projects since construction 
avoiding public lands is impossible 
in all cases. Without the enhanced 
oil recovery projects, economic 
factors would require an earlier 
abandonment of the Elk Basin, Beaver 
Creek, Little Buffalo Basin and Salt 
Creek fields, leaving an estimated 160 
million barrels of oil unrecovered. 

4.10 VISUAL RESOURCES 

4.10.1 Introduction 

To protect the visual quality of the 
landscape, every effort should be made 
to minimize the impact of project 
activities. When this is done through 
careful siting, minimizing land dis¬ 
turbance and repetition of natural 

elements in project design, even major 
modifications within Class IV areas 
are permitted and considered accept¬ 
able impacts on the visual resource. 
Assuming the construction practices 
described in Chapter 2 are followed, 
the pipeline projects would meet 
management objectives for Class IV 
areas. Impacts to Class III areas 
would not exceed the standards for 
that class unless topography or other 
existing conditions posed construction 
problems which could not be easily 
reclaimed or subordinated to the 

existing landscape. 

Plant construction would remove vege¬ 
tation and introduce major structures 
to the landscape which would remain 
for the life of the project. Since 
the plant sites, including the 
Fontenelle Plant and all C02 recycle 
plants, would be located in Class IV 
areas in the vicinity of existing oil 
fields and/or existing industrial 
disturbance, these facilities would 
not contrast with or intrude on the 

existing landscape. 

Wellfield activities would remove 
vegetation but would not add struc¬ 
tures to the landscape, except in the 
Fontenelle Project ’ s Raptor Unit which 
is discussed below. Disturbance in 
the fields would be short-term, 
located in Class IV areas and adjacent 
to existing disturbance in these 
developed fields. Wellfield activi¬ 
ties would not, therefore, have a 
significant adverse impact on visual 
resources for any of the projects. 

Construction of the pipelines would 
remove vegetation, modify the topo¬ 
graphy in steep areas and add minor 
new structures to the landscape. The 
only proposed structures along the 
pipeline are the origin station, block 
valves, cathodic protection systems, 
scraper launchers and traps and signs 
marking the right-of-way center line. 
Construction and reclamation activi¬ 
ties would have only short-term 
impacts. The principal long-term 
impact would be from the unnatural 
line of vegetation on the landscape. 
While reclamation of the right-of-way 

would restore vegetation, the corridor 
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would likely be visibly different from 
its surrounding natural landscape for 
many years. 

» 

The adverse visual impact of struc¬ 
tures and the corridor would not be 
significant except in visually sensi¬ 
tive areas. Where the route of the 
pipeline follows existing corridors, 
the long-term impact would be mini¬ 
mized because the pipeline would not 
contrast significantly with the exist¬ 
ing corridors. Disturbance along an 
existing corridor would, however, 
contribute to the cumulative impacts 
on the area. 

4.10.2 Fontenelle Project 

While the wellfield structures would 
meet management objectives for the 
Class IV area, existing road distur¬ 
bance should be used whenever possible 
to minimize additional visual distur¬ 
bance. Location of the Fontenelle 
Plant in a Class IV area adjacent to 
Exxon’s Shute Creek Plant makes visual 
impact of the plant negligible. There 
are no Class III areas that would be 
difficult to reclaim or which would 
have structures that could not be 
subordinated to the natural landscape. 

In order to avoid significant impact 
on Class II areas (along the Green 
River and Fontenelle Reservoir), 
careful siting of project components 
would be essential. Potential visual 
impact near the Green River would be 
minimized to an acceptable level since 
the river crossing would be made 
adjacent to existing pipelines and 
utilities. The only permanent (life 
of project) structure in this Class 
II area would be block valves on 
either side of the Green River. 

Since drilling would be completed in 
less than a year, the presence of 
drill rigs would have only a 
short-term impact on visual resources. 
The one-acre, unreclaimed drill pads 
and access roads would, however, 
remain for the life of the project. 
In order to minimize impacts, siting 
of development wells in the Raptor 

Unit should be done to keep them out 
of the Class II areas and to shield 
them from view from the reservoir 
itself and from significant recreation 
sites in the area. 

4.10.3 Elk Basin Project 

Visual impacts in all areas of this 
proposed project would be minimized 
because the trunk pipeline would 
follow existing pipelines and desig¬ 
nated linear corridors whenever 
possible. In the visually most sen¬ 
sitive area, a Class II area south of 
the Bighorn River, the pipeline would 
be in a designated corridor. Impacts 
in Class III areas in agricultural 
valleys (Shoshone and Bighorn River 
valleys) should be minimal since 
future cultivation in the pipeline 
corridor will soon obliterate any 
remnant of the disturbance. 

In the Class III area near Sheep 
Mountain, the unnatural line of vege¬ 
tation may attract attention but it 
is not expected to contrast with the 
existing view since it would parallel 
a similar pipeline. 

Associated Projects. The most sig¬ 
nificant visual impacts of this 
section of the Bairoil/Dakota Pipeline 
would be in the Class I and II area 
of the Sweetwater Rocks and 
Oregon-Mormon National Pioneer 
Historic Trail (the Oregon-Mormon 
Trail). While the pipeline would 
follow an existing pipeline corridor, 
this area is considered an important 
recreational and historic site. The 
Lander Resource Management Plan (BLM, 
1986b) has recognized the importance 
of this resource by prohibiting future 
right-of-way grants in this area 
unless no feasible alternative is 
available. Impacts could be minimized 
but not eliminated by strictly 
limiting blading of the right-of-way 
and using revegetation techniques that 
would blur the unnatural vegetation 
line that will otherwise degrade 
visual quality. 
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4.10.4 Beaver Creek Project 

Visual impacts in all areas of this 
project would be minimized because the 
route follows an existing pipeline 
corridor and is primarily located in 
Class IV areas. All three of the 
Class II areas would be crossed near 
existing corridors. Visual impacts 
to the Oregon-Mormon Trail at Ice 
Slough could be minimized by prohibit¬ 
ing all blading within 0.25 miles of 
the trail. Special revegetation 
efforts (e.g., special plantings or 
seed mixes) could also reduce the 
long-term evidence of disturbance. 
This section of the trail has the same 
prohibitions against granting of 
rights-of-way as described for the 
Bairoil/Dakota Pipeline above. 

The Sweetwater River crossing would 
have only a short-term visual impact 
because the additional water available 
would enhance revegetation. The 
pipeline crossing of the river would 
not contrast substantially with the 
existing landscape because of the 
other corridors. 

Visual intrusion in the Beaver Divide 
area is likely since the area is steep 
and construction would require distur¬ 
bance of areas outside the 
right-of-way (BLM Temporary Use 
Permits would be required in this 
area) to create safe working surfaces. 
Revegetation is likely to be 
particularly slow in this steep, rocky 
terrain. The proposed pipeline may 
not, therefore, meet the management 
objectives of this Class II area. 
Intrusion on the landscape would be 
lessened, to some extent, because the 
pipeline would parallel an existing 
pipeline through the area. 

4.10.5 Little Buffalo Basin 
Project 

With revegetation, the long-term 
visual impact of the Little Buffalo 
Basin Project would be minimal. Since 
much of the route parallels a road in 
relatively level agricultural terrain, 
the pipeline corridor is not expected 

to dominate the view of the observer 
in Class III areas. Cultivation of 
the reclaimed pipeline corridor would 
also mask the corridor in several 
places. Since the route would follow 
existing and abandoned pipeline 
routes, the proposed pipeline would 
not contrast significantly with exist¬ 
ing conditions. 

The right-of-way would not intrude on 
the Class II badlands area north of 
Gooseberry Creek because of topography 
(most of the badlands area is topo¬ 
graphically lower than the pipeline 
corridor) and because the right-of-way 
would be adjacent to the Gooseberry 
Creek Road. 

4.10.6 Salt Creek Project 

Because of the extensive existing 
disturbance in the Salt Creek Field, 
the project would have a negligible 
visual impact in the field. The 
project’s principal impact on visual 
resources would be where the corridor 
is visible from Interstate 25. Since 
the proposed spur pipeline does not 
follow an existing pipeline corridor 
in this area, the corridor will con¬ 
trast substantially with the natural 
environment along the highway. Be¬ 
cause the corridor would cross the 
interstate at right angles, however, 
travelers’ views of the corridor would 
be for a very short time. 

Associated Projects. Visual impacts 
of this section of the Bairoil/Dakota 
Pipeline should be negligible. The 
crossing of U.S. 20/26 would be at 
right angles and not, therefore, a 
major intrusion on travelers. 

4.10.7 Beaver Creek 
Alternative 

No significant long-term impact on 
visual resources is expected because 
the area of the alternative alignment 
is designated Class IV. This alter¬ 
native route would follow an existing 
pipeline corridor which in many places 
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blends with its natural surroundings 
because of successful revegetation. 

Additional visual impacts would be 
those described for the Beaver Creek 
Trunk Pipeline (primarily crossings 
of the Oregon-Mormon Trail) and the 
Elk Basin Trunk Pipeline. 

4.10.8 Frontier/Casper 
Alternative 

Because the Frontier Access Section 
of the proposed corridor would follow 
an existing pipeline corridor, it 
would not contrast with the existing 
landscape. The corridor would be most 
visible from mileposts 15 to 27 as 
it parallels State Highway 372 but in 
this Class IV area the contrast would 
not violate the management objectives . 
Visual impact to the Oregon-Mormon 
Trail could be minimized by prohibit¬ 
ing all blading within 0.25 miles of 
the trail. Special revegetation 
efforts (e.g., special plantings or 
seed mixes) could also reduce the 
long-term evidence of disturbance. 

While the Casper Section is primarily 
within a Class III area, the distur¬ 
bance is not likely to draw the atten¬ 
tion of observers where it parallels 
other pipelines and dirt roads (mile¬ 
posts 0 through 25). Visual impact 
is likely to be greatest where the 
pipeline would cross Interstate 25 
(milepost 26) and south of this cross¬ 
ing to its intersection with the 
Frontier Pipeline west of Casper. This 
section neither parallels an existing 
pipeline nor is it in a designated 
corridor. 

4.10.9 Exxon Alternative C02 
Supply 

The Shute Creek Plant expansion and 
feed gas trunkline would have 
negligible impacts on visual resources 
because of their location next to 
other disturbances and because of 
their Class IV rating. While the 
wellfield is in a Class III area, the 
addition of 3 wells is not likely to 

substantially change the quality of 
the landscape. 

4.10.10 No Action Alternative 

Implementation of the No Action 
Alternative would not affect visual 
resources. 

4.11 RECREATION 

4.11.1 Introduction 

Construction workers are assumed to 
participate in recreation activities 
at the same level as the Bairoil C02 
Project monitored workforce and 
recreation patterns of operations 
workers will be similar to those of 
other Wyoming residents. In order to 
minimize construction worker impacts, 
Amoco would maintain a policy to 
reduce poaching and littering, and 
would not permit workers to exceed 
length-of-stay requirements at public 
campgrounds or to camp on public lands 
more than 14 days per location. 

In no case will temporary or permanent 
demand for use of recreation areas or 
facilities increase by 10 percent or 
more over baseline conditions because 
of project-related populations. For 
each Proposed Action, the inmigrant 
plant and field construction popula¬ 
tion would be small compared with the 
baseline population (never exceeding 
2 percent). Recreation monitoring 
for other projects has shown that 
inmigrant population associated with 
a construction workforce typically 
participates in outdoor recreation at 
lower levels than the existing 
population (Wyoming Recreation 
Commission, 1987a). 

The inmigrant operations workforce 
population is expected to recreate at 
the same level as the existing county 
population. Since the permanent 
workforce and its associated popu¬ 
lation would be extremely small 
compared with the county population, 
no permanent increase in demand is 
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anticipated for use of any recreation 

area or facility. 

None of the projects would have a 
significant direct or indirect impact 
on any developed recreation facilities 
in the wellfield, plant boundaries or 
pipeline corridor, nor on any area 
available for dispersed recreation. 
Since most of the construction would 
take place in areas already disturbed 
by oil and gas development or along 
other existing pipeline rights-of-way, 
direct impacts to recreation would 
most likely be minor. 

Project construction and operation can 
affect the quality of a recreational 
experience by producing noise or odors 
and by changing local and distant 
scenery, water quality (particularly 
for fishing), abundance and quality 
of wildlife and their habitat, or 
accessibility of cultural resources. 
Scenic views from points of interest, 
historic trails, scenic highways and 
developed recreation sites 
(campgrounds, picnic areas, etc.) 
would be affected both during 
construction and until revegetation 
blends the colors and textures of the 
right-of-way into the surrounding 
landscape. ‘While revegetation is 
expected to control erosion and 
restore productivity in less than five 
years, vegetation differences of the 
right-of-way are likely to be evident 

for many years. 

Construction workers may also impact 
recreation resources by parking over¬ 
night and camping or setting up resi¬ 
dence in areas, resulting in increased 
vandalism, littering and requirements 
for trash collection and cleanup. 
While Amoco would discourage squatting 
by employees, they would be unable to 
control the actions of job seekers. 
Their policy of hiring through Job 
Services should help discourage job 
seekers from lingering in the area. 

4.11.2 Fontenelle Project 

The drilling of ten development wells 
and the installation of a gas gather¬ 
ing system near Fontenelle Reservoir 
would adversely impact the quality of 
the recreation experience during the 
construction period. If field systems 
operate as planned, odor will not be 
a problem during operation of the 
field, but for some people, the sights 
and sounds of an operating wellfield 
could detract from enjoyment of the 
area. Areas which concentrate visi¬ 
tors, such as campgrounds, picnic 
areas and viewpoints, are of special 
concern. At least some of the pipe¬ 
line corridor would be visible from 
the dam overlook parking area, which 
is approximately 1.5 miles at the 

closest point. 

The general concerns associated with 
river crossings would be aggravated 
at the Green River crossing by 1) the 
presence of hydrogen sulfide in the 
pipeline and 2) the location of the 
river crossing in a developed recrea¬ 
tion area with a reputation for 
excellent fishing, upstream of the 
Seedskadee Wildlife Refuge. The 
proposed crossing area of the Green 
River would be in an existing pipeline 
corridor. The recreation resource 
would be degraded by any incident 
which damaged water quality or the 
fishery, or which damaged the area’s 
reputation as a prime fishing area. 

Dispersed recreation activities most 
likely to be affected by project 
components include fishing, sight¬ 
seeing, picnicking and nature study. 
In general, all existing recreation 
in the vicinity of project components 
would be adversely affected to the 
degree that the components detract 
from the semi-natural setting of the 
reservoir and river. 

4.11.3 Elk Basin Project 

At the Shoshone River crossing, the 
major concern of the Wyoming Game and 
Fish Department is maintenance of 
fishing access following completion 
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of work (Bott, 1988). Any loss of 
fishing access would be very 
short-term (a matter of a few days). 

i 

Rafting on the Bighorn River, between 
Thermopolis and Worland, could be 
interrupted. Visual impacts to the 
quality of the rafting experience 
would be very minor, since rafters 
would move quickly past the pipeline, 
and viewing angles at water level are 
restricted by the river banks. 

Construction impacts on recreation in 
Wilderness Study Areas should be very 
short-term (a few weeks), resulting 
from construction noise and activities 
visible from some of the higher eleva¬ 
tions. The pipeline right-of-way may 
be evident from the WSAs for a number 
of years. Recreation activities most 
affected would be those most dependent 
upon a natural environment, such as 
hiking, horseback riding, snowshoeing 
and cross-country skiing. 

The Elk Basin Trunk Pipeline would 
follow an existing corridor through 
Polecat Bench, thereby minimizing 
damage to the geology and fossil beds 
which are recreation resources in this 

proposed National Natural Landmark. The 
trunk pipeline will be adjacent to but 
would not cross the Hell’s Half Acre 
area. 

4.11.4 Beaver Creek Project 

Relatively high use intensifies the 
potential recreation impact at the 
Oregon-Mormon Trail and Ice Slough 
crossings. Since the proposed pipe¬ 
line would parallel another pipeline 
at the crossings, pipeline construc¬ 
tion would be a short-term impact 
although the additional vegetation 
disturbance could impair the illusion 
of the pioneer trail. The right-of- 
way would probably not be noticed from 
the Ice Slough historical marker, 
which is approximately the same eleva¬ 
tion as the pipeline. The impact, 
however, should not be significant 
since the trunk pipeline would be 
constructed in an existing pipeline 
right-of-way in this area. 

The proposed pipeline would cross or 
pass near: Beaver Divide (crosses, 
mileposts 11 through 15); Cedar Rim 
(crosses, milepost 15); Government 
Meadows Draw (3 miles from milepost 
15 near Cedar Rim); and Green Mountain 
(within one mile, mileposts 41 and 
42). Impacts should be limited to 
short-term construction sights and 
sounds and visibility of the 
right-of-way adjacent to an existing 
pipeline. Construction could limit 

access very briefly. 

4.11.5 Little Buffalo Basin 
Project 

Project construction and operation 
would be unlikely to impact deer and 
antelope hunting or ORV use in the 
vicinity of the proposed pipeline 
(Sharp, 1988). Sightseeing from State 
Highway 431 would be slightly affected 
by the appearance of the pipeline 
corridor, with the impact greatest 
where the pipeline is north of the 
road, in front of the scenic badlands. 
Additional impacts on sightseeing 
would be construction-related travel 
delays on State Highway 431 during 
plant, field and pipeline construc¬ 

tion. 

4.11.6 Salt Creek Project 

Although the project area has not been 
classified according to the Recreation 
Opportunity Spectrum (ROS), existing devel¬ 
opment would probably keep the ROS 
classification no higher than semi¬ 
primitive motorized, and the Proposed 
Action would not change that. 

4.11.7 Beaver Creek 
Alternative 

The Beaver Creek Alternative would 
have approximately the same popula¬ 
tion-related recreation impacts as the 
Beaver Creek Project since the 
workforce would be the same. 
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Sights and sounds of construction 
could impact recreation in Boysen 
State Park and the right-of-way would 
be removed from recreational use 
during construction and revegetation. 
The scenic quality of the park would 
also suffer until right-of-way vege¬ 
tation blended with its surroundings. 
This alternative alignment follows a 
pipeline and parallels a railroad 
track in this area. 

This alternative would also add to 
existing development through the 
Lysite Badlands, which is proposed as 
a National Natural Landmark, and was 
identified by the BLM as an Extensive 
Management Area (BLM, 1986b). 

4.11.8 Frontier/Casper 
Alternative 

This alternative would not change the 
population-related recreation impacts 
for the Fontenelle Project or the Salt 
Creek Project since plant and field 
construction and operations would not 
be affected. The Frontier Access 
Section would pass through the 
Seedskadee National Wildlife Refuge 
at mileposts 11 and 13, but would not 
impact any special features or 
developed facilities. Short-term 
construction and revegetation dis¬ 
turbances would be the main concerns. 
Mitigation for visual impacts should 
minimize recreation impacts to the 
Pony Express Route and the Oregon- 
Mormon Trail. Pipeline construction 
would not restrict movement along 
these trails but the aesthetic value 
of historic trail trekking would be 
eliminated during construction. 

4.11.9 Exxon Alternative C02 
Supply 

Impacts to recreation resources from 
construction workers associated with 
Phase I expansion would depend to a 
large extent on the residence location 
of Exxon’s workforce. If bused to a 
destination community, as proposed by 
Amoco, the impacts would be similar 
to those of the Fontenelle Project, 

although the Exxon peak workforce 
would be about one-third larger. If 
Exxon established a man-camp, as they 
did for Phase I construction, impacts 
are likely to be concentrated in the 
Fontenelle Reservoir - LaBarge area. 

Expansion of Phase I would eliminate 
the impacts associated with 
development of a wellfield adjacent 
to Fontenelle Reservoir but would add 
three wells to the Riley Ridge gas 
field in the Bridger-Teton National 

Forest. 

4.11.10 No Action Alternative 

The No Action Alternative would not 
result in impacts to recreation re¬ 

sources . 

4.12 WILDERNESS 

4.12.1 Introduction 

The proposed projects or their alter¬ 
natives could impact wilderness values 
if construction, operation or main¬ 
tenance activities intrude physically 
on the area or if these activities 
can be seen or heard from the area. 

4.12.2 Fontenelle Project 

There will be no effect of construc¬ 
tion, operation or maintenance of the 
project on site characteristics that 
make areas eligible for wilderness 
designation because there are no 
Wilderness Areas or Wilderness Study 
Areas in the project vicinity. 

4.12.3 Elk Basin Project 

Any impact on the Red Butte WSA is 
expected to be short-term. Some 
construction noise may be audible from 
western parts of the WSA and construc¬ 
tion activities may be visible from 
some of the higher elevations of the 
area for a few weeks. Long-term 
impacts would be minimal because of 
the existing disturbance along the 

4-63 



proposed pipeline route. In addition 
to the existing pipeline corridor 
followed by the Elk Basin Trunk Pipe¬ 
line, the Corral Creek and Reservoir 
Creek drainages, which the route 
follows, already have several dirt 
roads and two-tracks that either 
parallel or cross the pipeline route. 
The Elk Basin Pipeline would not be 
a substantial intrusion into this 
area. 

Any impact on the Sheep Mountain WSA 
is also expected to be short-term but 
may be more evident than discussed for 
Red Butte. Sights and sounds of 
construction may be evident in the 
east and north parts of the WSA. The 
pipeline corridor may be evident from 
Sheep Mountain for a number of years. 
Disturbance in this badlands area is 
likely to be greater than 75-feet wide 
since cut and fill slopes would be 
necessary in the steep terrain. 
Revegetation in the poor soils and 
badlands topography would probably 
take longer than in the less harsh 
environment of the Reservoir/Corral 
Creek valley. The relatively straight 
pipeline corridor would also contrast 
with the eroded topography, although 
from many vantage points only small 
sections of the corridor would be 
visible. Even from a small plane, it 
is difficult to consistently see the 
existing pipeline disturbance for any 
distance. 

Impacts could be minimized by limit¬ 
ing disturbance to the extent 
possible and using erosion control 
techniques to limit erosion during 
construction and early revegetation. 
To some extent the natural irregular 
erosion processes of the area may help 
to obliterate evidence of the corridor 
(BLM, 1987c). 

The pipeline construction may be 
evident from small areas of the 
northeast part of Cedar Mountain WSA 
but the sights and sounds would not 
be significantly different from those 
constantly evident from the agricul¬ 
tural activities of the adjacent 
Bighorn River valley. The proposed 
route would closely follow an exist¬ 

ing pipeline so additional intrusion 
would be minimal. 

Associated Projects. The major 
impacts on the Sweetwater Rocks WSAs 
are expected to be short-term. Con¬ 
struction noise would be audible and 
construction activities would be 
visible from both WSAs. Even with 
successful revegetation, the corridor 
is likely to be visible for many 
years. Since the pipeline would 
follow an existing pipeline corridor, 
this intrusion would not be on a 
completely natural environment. 

Since impacts of the project would be 
reassessed before any right-of-way 
were granted for the Bairoil/Dakota 
Pipeline, routes avoiding the 
Sweetwater Rocks could be considered 
at that time. 

4.12.4 Beaver Creek, Little 
Buffalo Basin and Salt 
Creek Projects and the 
Frontier/Casper 
Alternative 

There would be no effect of construc¬ 
tion, operation or maintenance of 
these projects or alternative on site 
characteristics that make areas eligi¬ 
ble for wilderness designation. 

4.12.5 Beaver Creek 
Alternative 

While the Beaver Creek Alternative 
alignment section would not impact 
wilderness resources, this alignment 
would affect all three WSAs affected 
by the Elk Basin Trunk Pipeline. 

4.12.6 Exxon Alternative C02 
Supply 

It is unlikely that construction of 
the feed gas trunkline, five miles 
from the Lake Mountain WSA, would be 
a major impact on its wilderness 
values. From this distance, it would 
also be difficult to discern the 
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difference between one or two pipe¬ 
lines in the same corridor. 

The impact of wellfield development 
upon the naturalness of the Lake 
Mountain WSA would depend on location 
of the three required wells. One of 
Exxon’s development areas, the 
Graphite Unit, is adjacent to and 
within a portion of the WSA. Any 
proposed wells, access roads and 
buried pipelines within the WSA would 
require individual site-specific 
environmental assessment to determine 
the significance of impacts (BLM, 
1983c). 

4.12.7 No Action Alternative 

Implementation of the No Action Alter¬ 
native would have no impact on wilder¬ 
ness resources. 

4.13 TRANSPORTATION NETWORKS 

4.13.1 Introduction 

Vehicle travel delays of more than ten 
minutes per hour due to Project 
Actions would not be expected. State 
and U.S. highway crossings would be 
dry bored rather than cut, in con¬ 
formance with requirements of the 
Wyoming Highway Department. In addi¬ 
tion, individual counties may require 
boring of paved county road crossings. 
As such, no traffic delays would 
occur. On smaller unpaved roadways, 
the open ditch would interfere with 
traffic. On these roads, delays would 
occur while the trench is cut across 
the roadway. Adequate safety precau¬ 
tions, such as posting warning signs 
and use of flagmen have been proposed 
by Amoco to assure that such crossings 
are conducted as safely as possible. 

The projected annual traffic increases 
are not expected to reduce the Level of 
Service to below Level C for any of the 
Proposed Actions. No Proposed Action 
would add sufficient traffic to sig¬ 
nificantly raise the average annual 
daily traffic on any road segment. 
During the construction season, how¬ 

ever, the Level of Service may be 
lowered for short periods of time at 
peak traffic flows to and from the 
construction sites. 

The addition of traffic, especially 
the heavy vehicles (trucks and buses), 
making regular runs to and from each 
plant site and the Raptor C02 Unit 
would accelerate the deterioration and 
related maintenance costs of some road 
segments. Additionally, during 
pipeline, plant and wellfield 
construction activities, Amoco would 
comply with applicable existing 
federal, state, county and private 
requirements developed to protect road 
networks. Any damage to roadways as 
a result of construction or operation 
would be repaired by Amoco. 

Accident probability rises with 
increases in the number of vehicles 
using a road segment. Accident 
occurrences are reported as the num¬ 
ber of accidents per million vehicle 
miles. Accident rates throughout the 
highway segments for all of the Pro¬ 
posed Actions are approximately one 
accident per million vehicle miles. 
Use of buses to transport workers to 
the plant site would significantly 
minimize the number of vehicles 
associated with construction. The 
greatest potential for an increase in 
accident probability would generally 
occur very early in the construction 
period if pipeline workers in personal 
vehicles are using the same road 
segments as trucks and buses. 

No interference with pipelines or 
power lines would occur. In those 
instances where the proposed spur or 
trunk pipelines must cross a foreign 
pipeline, careful construction tech¬ 
niques would allow the crossing with¬ 
out an interruption of flow. 

4.13.2 Fontenelle Project 

Maximum impact to average annual 
traffic would occur in 1992. Con¬ 
struction activities in the Raptor 
Unit in the first quarter would 
involve an estimated 75 car/pickup 
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round trips from Green River. Con¬ 
struction of the plant would involve 
6 buses, 15 20-ton truck trips and 30 
miscellaneous trips per day on State 
Highway 372. This traffic would 
increase the volume on State Highway 
372, affecting the Level of Service 
temporarily. State Highway 372 has 
an accident probability rate below the 
state average. The potential for 
increased accidents would be highest 
in the first quarter of 1992, the time 
of maximum project-related traffic. 

Use of buses to transport workers to 
and from the plant site would sig¬ 
nificantly reduce vehicle miles 
traveled and the number of vehicles 
on the road. Localized traffic con¬ 
gestion at the bus loading/unloading 
site in Green River could occur in the 
morning and evening as workers con¬ 
verge or leave the site in a relative¬ 
ly short period of time. Selection 
of a staging area away from existing 
congestion in Green River could mini¬ 
mize this potential impact. Increased 
traffic related to construction may 
result in accelerated deterioration 
of Lincoln County roads. 

4.13.3 Elk Basin Project 

The Elk Basin Pipeline would be built 
in two simultaneous spreads, one 
beginning at the plant site and one 
beginning at the connection with the 
proposed Bairoil/Dakota Pipeline near 
Powder River. The spreads would work 
toward each other, meeting southeast 
of Worland. 

Maximum impact to average annual 
traffic would occur in the second 
quarter of 1992 on State Highway 295 
north of Powell. At this time vehi¬ 
cles driven by pipeline workers would 
be using State Highway 295 along with 
trucks and buses serving the plant 
site. As pipeline construction pro¬ 
gresses, these vehicles would no 
longer use State Highway 295 north of 
Powell. When both plant and pipeline 
construction vehicles use the road, 
5 buses, 15 20-ton trucks and 97 car/ 

pickup round-trips would occur on the 
highway daily. 

The projected annual traffic increases 
from project-related traffic would not 
be expected to reduce Level of 
Service. On a temporary basis, par¬ 
ticularly when pipeline and plant 
construction crews are utilizing the 
same roadway, a reduction in Level of 
Service in the morning and evening 
could occur in Powell. 

The highways that would be utilized 
in construction of the Elk Basin 
Project all have vehicle accident 
probability rates below the state 
average. The vehicle accident proba¬ 
bility rate would be expected to 
increase temporarily on highway seg¬ 
ments being used by the vehicles 
moving equipment and personnel to the 
pipeline segment being constructed. 
As construction progresses south, at 
an average of two miles per day, 
different roadways would be used, 
defining the temporary nature of the 
construction vehicles’ impacts. 

Use of buses to transport workers to 
and from the plant site would sig¬ 
nificantly reduce vehicle miles 
traveled and the number,of vehicles 
on the road, reducing the potential 
vehicle accident probability. At the 
staging area in Powell, local traffic 
congestion could occur in the morning 
and evening. This congestion would 
likely be heaviest early in the con¬ 
struction period since local traffic 
patterns normally adjust to avoid 
congestion that occurs on a regular, 
predictable basis. 

Construction of the southern spread 
of the pipeline between Powder River 
and Worland would not be expected to 
cause significant effects to trans¬ 
portation. The southern spread is 
not associated with construction of 
a recycle plant. Much of the pipeline 
corridor is approached on county and 
local roadways, away from major high¬ 
ways and towns. Since the Arminto- 
Lost Cabin Road is likely to be used 
for access to the pipeline south of 
Lost Cabin (milepost 135 to the origin 
station), project-related traffic is 
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likely to accelerate its deteriora¬ 
tion. 

4.13.4 Beaver Creek Project 

Maximum impact to average annual 
traffic would occur in 1994. Maximum 
projected daily loading on State 
Highway 135 from Riverton to the 
Beaver Creek Plant site or along the 
pipeline corridor would be 6 buses, 
21 20-ton trucks, and 118 pickup/car 
round trips. This traffic would 
increase the volume on State Highway 
135, affecting Level of Service. State 
Highway 135 is not heavily used, and 
the addition of project-related 
traffic would not likely reduce the 
roadway operation to below a level of 
Service Level C. 

The vehicle accident probability on 
State Highway 135 is low, approxi¬ 
mately one-half of the state average. 
Project-related traffic could increase 
the vehicle accident probability on 
State Highway 135, especially very 
early in pipeline construction when 
the pipeline construction would occur 
in the same area as gas plant con¬ 
struction. As pipeline construction 
moves south, the vehicles used in 
plant construction and pipeline con¬ 
struction will use State Highway 135 
at increasingly different times. The 
increased use of State Highway 135 by 
project-related traffic could acceler¬ 
ate roadway deterioration. 

Project traffic originating in 
Riverton must turn left off U.S. 20 
onto State Highway 135. U.S. 20 is 
a four-lane highway at this point, and 
the separate left turn lane to State 
Highway 135 is of sufficient length 
to minimize back-up on U.S. 20. Local 
traffic congestion around the bus 
staging area in Riverton would 
probably be increased in the morning 
and evening for a short time. 

4.13.5 Little Buffalo Basin 
Project 

Maximum impact to average annual 
traffic would occur in 1995. Pro¬ 
jected maximum daily traffic would be 
6 buses, 20 20-ton trucks and 86 
pickups/cars. Vehicle trips would 
originate in Worland. The route to 
the Little Buffalo Basin Field would 
consist of U.S. 20 south, State High¬ 
way 431 west and State Highway 120 
north. The pipeline route runs east 
from the plant site toward Worland 
generally along State Highway 431. As 
construction progresses, the pipeline 
construction vehicles (5 20-ton trucks 
and 56 pickups/cars from the above 
totals) would travel fewer miles each 
day. This would eliminate these 
vehicles’ use of State Highway 120 
relatively early in the construction 
period. This traffic overall would 
increase the volumes on these routes, 
temporarily affecting the Level of 
Service. Left turns across traffic, 
(i.e. , State Highway 120 to the Little 
Buffalo Basin Field road; State High¬ 
way 120 to State Highway 431; and 
State Highway 431 to U.S. 20) could 
become backed up early in the con¬ 
struction period with several vehicles 
arriving and leaving the plant site 
at the same time. 

Increased traffic volume is related 
to an increase in traffic accidents. 
State Highway 431 has an accident 
probability rate close to the state 
average. Project-related traffic 
could increase that probability to 
above the state average. The 
increased use of these roads could 
accelerate deterioration. 

Use of buses to transport workers to 
the plant construction site would 
significantly reduce vehicle miles 
traveled and number of vehicles on the 
roads. Localized traffic congestion 
around the bus staging area in Worland 
would likely occur in the morning and 
evening as workers converge on or exit 
the area in a relatively short period 
of time. 
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4.13.6 Salt Creek Project 

Maximum impact to average annual 
traffic would occur in 1996, with a 
maximum daily loading of 10 buses, 19 
20-ton trucks, and 74 pickup/car round 
trips between Casper and the construc¬ 
tion sites. No impacts would be 
expected along 1-25 between Casper 
and the exit to Midwest. Interstate 
25 is a relatively new highway and is 
not approaching capacity. 

State Highway 387 connects 1-25 with 
the Salt Creek Field and with the 
towns of Midwest and Edgerton, over 
a distance of approximately six miles. 
The additional traffic volume on State 
Highway 387 could affect the Level of 
Service temporarily. This additional 
traffic would also temporarily in¬ 
crease the vehicle accident probabili¬ 
ty and could accelerate roadway deter¬ 
ioration. 

4.13.7 Beaver Creek 
Alternative 

The main highways serving this alter¬ 
native pipeline alignment would be 
State Highways 135 and 136 south of 
Riverton and U.S. 20/26 east of 
Riverton. 

Maximum impact to average annual 
traffic would include daily round 
trips of 8 20-ton trucks and 88 
pickups/cars between Riverton and the 
active construction point along the 
pipeline. During the actual time of 
use, this additional traffic could 
affect the Level of Service and 
vehicle accident probability rate. 
This is a short-term effect, as the 
pipeline construction would progress 
at an average of two miles per day. 
As such, construction traffic would 
initially utilize State Highway 135, 
switching to State Highway 136 and 
then U.S. 20/26 as main approaches to 
the construction area. Much of the 
construction corridor would be 
serviced by gravel and dirt county 
roads and other small roads in the 
area. 

The increased use of State Highway 
135, 136 and U.S. 20/26 could accel¬ 
erate roadway deterioration. Accel¬ 
erated deterioration would be expect¬ 
ed on the smaller dirt and gravel 
roadways used to access the pipeline 
corridor. 

4.13.8 Frontier/Casper 
Alternative 

The Frontier Access Section is a 
24-mile-long pipeline which would be 
built from the Fontenelle Plant east 
and then south along State Highway 372 
to connect with the existing Frontier 
Pipeline. 

Maximum daily additional loading on 
State Highway 372 would include 6 
20-ton trucks and 88 pickup/car round 
trips originating in Green River. This 
additional traffic would further 
increase the temporary volume on State 
Highway 372, affecting the Level of 
Service and the vehicle accident 
probability rate. The additional 
vehicles of pipeline material and 
personnel movement would contribute 
to the deterioration of the roadway. 

The Casper Section of the alternative 
replaces the 9-mile pipeline from the 
proposed Bairoil/Dakota Pipeline with 
39.5 miles of pipeline emerging from 
the existing Frontier Pipeline near 
Casper. The alternative pipeline 
construction could contain a maximum 
daily loading of 6 20-ton trucks and 
88 pickup/car round trips. Level of 
Service could be temporarily reduced 
for businesses and residences along 
the extreme southern portion of the 
pipeline as construction vehicles move 
to and from the corridor. Once away 
from the Casper area, the corridor 
would be constructed through open 
country. The corridor would be 
serviced from State Highway 259 over 
the northern portion of its route. 
Level of Service on State Highway 259 
could be temporarily reduced on that 
particular segment adjacent to the 
construction area. The additional 
vehicles would increase the vehicle 
accident probability rate and accel- 

4-68 



erated deterioration of roadways could 
occur. Since the 1-25 frontage road 
is a school bus route, conflicts could 
occur with construction worker 
vehicles. If the route would be used 
during school busing periods, addi¬ 
tional signing could reduce potential 
problems. Since construction along 
this route is projected for summer, 
conflicts are not likely. 

4.13.9 Exxon Alternative C02 
Supply 

Expansion of Exxon’s LaBarge Phase I 
Project would affect a number of 
regional roadways, including: 

o State Highway 240; 
o U.S. Highway 189, from Kemmerer 

to Big Piney; 
o State Highway 372, from its 

junction with U.S. 189 to 
1-80; 

o State Highway 235 and Sublette 
County Road 134; 

o U.S. 189, from the Lincoln 
County Line north to U.S. 30; 

o U.S. 189, from Big Piney to 
Daniel Junction; and 

o U.S. 30, from Sage Junction to 
Granger Junction. 

Exxon (1985) projected that develop¬ 
ment of the LaBarge Project would not 
create "major problems" in the over¬ 
all operation of the area roadway 
system. 

4.13.10 No Action Alternative 

Implementation of the No Action Alter¬ 
native would not result in impacts 
to transportation networks. 

4.14 LAND USE PLANS, CONTROLS 
AND CONSTRAINTS 

and stipulations described in Chapter 
5, no conflicts with BLM Resource Area 
or county land use plans are expected. 
The major measure mitigating 
conflicts with other land uses is the 
siting of the Proposed Actions and 
alternatives to follow existing 
pipelines. As indicated in Chapter 
3, some of these routes are designated 
utility corridors. 

Issuance of the rights-of-way would 
preclude most future utility 
construction on the 50-foot permanent 
right-of-way but would not preclude 
grazing, farming or other non¬ 
competing uses. Issuance of the 
right-of-way would not prevent future 
rights-of-way crossings. 

Since the Proposed Actions would 
increase the productive life of the 
Elk Basin, Beaver Creek, Little 
Buffalo Basin and Salt Creek fields, 
reclamation and abandonment schedules 
for existing plant and field facili¬ 
ties would be affected by construction 
of the proposed projects. All new 
plant and field facilities would, 
however, be subject to reclamation 
plans described in general in Chapter 
2 and in the project Plans of Devel¬ 
opment which would be used to permit 
wellfield-related activities. In 
general, it is reasonable to assume 
that implementation of the C02 floods 
would provide Amoco with an oppor¬ 
tunity to improve the overall envi¬ 
ronment of the fields. Many of the 
reclamation practices and development 
techniques used in the early days of 
these fields, although consistent with 
standard practices and regulatory 
controls at the time, did not ade¬ 
quately mitigate or reclaim devel¬ 
opment impacts. 

Project-specific areas are discussed 
below only where the project does not 
unequivocally comply with all area 
plans and regulations. 

4.14.1 Introduction 

If the Proposed Actions or alterna¬ 
tives are constructed as planned and 
in accordance with mitigation measures 
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4.14.2 Fontenelle Project 

The gas gathering system is not in one 
of the major existing utility 
corridors designated by the BLM in the 
project area, but does follow either 
existing roads or pipelines for most 
of its length. The gas processing 
plant would be adjacent to the Exxon 
Shute Creek Plant, a similar 
industrial development. 

Since the Raptor Unit would be 
developed adjacent to Fontenelle 
Reservoir, development of the area for 
C02 production and crossing the Green 
River with a sour gas gathering system 
could conflict with existing 
recreation use. With careful siting 
of the wells, most of these potential 
conflicts can be mitigated. 

4.14.3 Elk Basin Project 

Most of the Elk Basin Trunk Pipeline 
route would be constructed within BLM 
designated corridors. One exception 
is in the Grass Creek Resource Area. 
To follow a designated corridor in 
this area, the Elk Basin Pipeline 
would have to follow Highway 120 
(Thermopolis to Cody) and then con¬ 
tinue north into the Elk Basin Field 
from Cody. While this route would 
follow a proposed utility corridor and 
pipelines through the Cody Resource 
Area, this route was dropped from 
consideration because of the addi¬ 
tional length of the pipeline and 
construction difficulties in the 
corridor. Instead, it. was determined 
that construction in the Colorado 
Interstate Gas Pipeline corridor 
represented an acceptable and more 
reasonable alternative to routing the 
pipeline through Cody. 

In the Platte River Resource Area, the 
Elk Basin Trunk Pipeline would follow 
an existing corridor, where available. 
Otherwise it would follow existing 
pipelines. 

Associated Projects. There is a 
potential conflict between the 
Bairoil/Dakota Pipeline and the Lander 

Resource Management Plan. This 
section of the pipeline would cross 
the Oregon-Mormon Trail and pass 
through the Sweetwater Rocks area. 
The management decision to avoid these 
areas with new utility construction 
was made after the Bairoil/Dakota 
Pipeline right-of-way was evaluated 
(BLM, 1985a). A route of the 
Bairoil/Dakota Pipeline which would 
avoid the Sweetwater Rocks could be 
considered at the time of re-applica- 
tion for the right-of-way. If a new 
route is not considered, implementa¬ 
tion of both the Beaver Creek Alterna¬ 
tive and the Frontier/Casper Alterna¬ 
tive alignments would be necessary if 
the Sweetwater Rocks are to be avoid¬ 
ed. The Oregon-Mormon Trail could 
not be avoided unless the No Action 
Alternative were implemented. 

4.14.4 Beaver Creek Project 

The only potential conflict associated 
with this project would be with the 
Oregon-Mormon Trail. As indicated 
above, the Oregon-Mormon Trail could 
not be avoided unless the No Action 
Alternative were implemented. 

4.14.5 Salt Creek Project 

If C02 for the Salt Creek Project is 
to be delivered from the 
Bairoil/Dakota Pipeline, there is no 
available corridor to follow for the 
spur pipeline alignment. Implemen¬ 
tation of the Frontier/Casper Alterna¬ 
tive is, however, a viable alterna¬ 
tive. Its implementation would more 
closely correspond to the Platte River 
Resource Area policy of following 
designated utility corridors. 

4.14.6 Frontier/Casper 
Alternative 

Most of the Casper Section would 
follow a designated corridor. Where 
the alternative route diverges from 
the designated corridor, it does so 
to avoid conflicts with housing north 
of Casper. 
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4.14.7 Exxon A1 teniatlve C02 
Supply 

Since all of the Phase I expansion 
construction would be adjacent to 
existing, similar facilities, it is 
not expected that this project would 
conflict with current land use plans. 

4.14.8 No Action Alternative 

Implementation of the No Action 
Alternative would not conflict with 
any specific land use plans. 

4.15 HEALTH AND SAFETY 

Impacts to the health and safety of 
the general public and to the con¬ 
struction and operation workforce are 
considered significant if the Nation¬ 
al or Wyoming Ambient Air Quality 
Standards or the Prevention of Sig¬ 
nificant Deterioration regulations 
were exceeded (see Table 3-20). 
Neither the Proposed Actions or alter¬ 
natives would violate these standards 
or regulations. Established construc¬ 
tion and operation practices in the 
oil and gas industry have greatly 
reduced health and safety concerns to 
the general public and to oil and gas 
field workers. Amoco would follow the 
American Petroleum Institute’s 
recommended practices for drilling and 
operations involving H2S (American 
Petroleum Institute, 1978, 1981) and 
would also comply with all federal 
(BLM and OSHA) and state regulations 
to protect workers* health and safety 
(Occupations Safety and Health 
Administration, 1978). However, 
impacts could occur during development 
of the Raptor C02 Field from a well 
blowout resulting in the release of 
sour gas or from ruptures of C02 or 
sour gas pipelines. 

Amoco will provide buses for workers 
who live in Green River, Powell, 
Worland, Riverton and Casper during 
the construction of the projects in 
these areas. This should help reduce 
traffic associated with workers 
driving to and from work which in turn 

should reduce impacts to the general 
public and workers from related 
accidents. 

4.15.1 Fontenelle Project - 
Well Development 

Impacts from an H2S release could 
occur if there were a blowout during 
drilling of the Raptor Unit, if there 
were a pipeline rupture or leak in the 
gas gathering system or if a failure 
occurred during injection of sour gas 
back into the Madison Formation. 

The probability of a well blowout 
during drilling is estimated at 1 
blowout for every 630 wells. During 
production, the blowout rate is 1 well 
per 3,000 well-years (BLM, 1983d). 
Using these probabilities, it was 
estimated for the Riley Ridge EIS that 
2.8 blowouts would occur from the 
proposed 238 wells to be produced 
during the 30- to 40-year project 
life. Only ten wells are proposed in 
the Raptor Unit with a project life 
of 30 to 40 years. Using these proba¬ 
bility calculations, the Raptor Pro¬ 
ject has a much lower probability of 
a blowout with less than one blowout 
expected for the project life (proba¬ 
bility of 0.01). 

It was also estimated for the LaBarge 
Project that a lethal dose of H2S 
could be received within one-quarter 
to one-half mile of a well. Within 
one to two miles of a well, it was 
projected that a person could receive 
a discomforting dose from a blowout 
(BLM, 1983d). The composition of the 
gas used in the Riley Ridge analysis 
had a concentration of 4 percent H2S, 
which is over three times the con¬ 
centration of H2S in the Raptor Unit. 
With a lower H2S concentration, dis¬ 
persion of H2S in Raptor Unit gas 
should occur more rapidly and the 
lethal and discomfort dose distances 
should be less than the distances 
indicated above. A failure at the 
acid gas injection well at the 
Fontenelle Gas Processing Plant has 
the potential to affect a much larger 
area since the acid gas stream would 
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be primarily H2S. While these dis¬ 
tances are not currently known, Amoco 
would use dispersion modeling in 
developing the H2S contingency plans 
for the field and plant site. 

Amoco would prepare detailed H2S 
contingency plans for all development 
wells drilled in the Raptor Unit and 
for any sour gas facilities at the 
Fontenelle Gas Plant. These plans 
would include: H2S well controls, 
restricted public access, evacuation 
plans, including an analysis of ad¬ 
equacy of existing roads and bridges, 
safety areas, automatic H2S detection 
devices, emergency fire and breathing 
equipment, warning devices, flaring 
of uncontrolled blowouts, and other 
appropriate measures. Amoco would 
specifically address the proximity of 
Exxon’s Shute Creek plant in their H2S 
contingency plans in the event of a 
plant upset at the Fontenelle Gas 
Plant. Fontenelle Reservoir 
recreation would be a special 
consideration in their plan for the 
Raptor wellfield. H2S contingency 
plans greatly reduce the possibility 
of significant impacts to drilling 
crews and to the general public in the 
event of an H2S blowout (Wyoming 
Office of Industrial Siting Adminis¬ 
tration, 1986). These plans must be 
approved before a permit to drill is 
considered. 

4.15.2 All Projects - 
Pipeline Ruptures 

The BLM (1983d) estimated that the 
probability of a rupture on a gather¬ 
ing pipeline or trunkline is 1 rupture 
per 5,000 mile-years (or 0.0002 per 
mile per year). In addition to normal 
ruptures, a House of Representatives 
committee report on recent pipeline 
legislation expressed fear that "a C02 
pipeline might not behave in a fashion 
similar to other pipelines. Some 
individuals have speculated that if 
a C02 pipeline ruptures, the unusually 
large energy release might not re¬ 
strict the rupture to a discrete area 
and, in fact, the pipeline might split 
like a banana peel until the break 

reaches a compression station" (Crow, 
1988). While the potential for rup¬ 
tures cannot be eliminated entirely, 
the tendency of C02 pipelines to split 
can be controlled by crack arresters. 
Detailed engineering designs for all 
pipeline and facilities would be 
addressed in the POD. These details 
would include typical pipeline operat¬ 
ing pressures and design pressures for 
all above and below ground pipelines 
and facilities. The POD would also 
include details on safety features 
such as overpressure protection, crack 
arresters and pipeline monitoring 
details. 

The proposed Raptor Gas Gathering 
System would be approximately 24 miles 
long and have a project life of 30-40 
years. Using the probabilities dis¬ 
cussed above, a rupture would occur 
0.43 times during the project’s life. 
It was also estimated that release of 
H2S could be lethal at distances up to 
four miles and could be discomforting 
at a distance of six miles for 
gathering lines. For trunklines with 
a diameter of 30 inches BLM estimated 
that a rupture of H2S could be lethal 
at a distance of three miles and 
discomforting to a distance of seven 
miles, depending on the meteorological 
conditions at the time of the release 
(BLM, 1983d). 

If ruptured, the Fontenelle Gas 
Gathering System should be less like¬ 
ly to significantly affect the health 
and safety of the public than the 
LaBarge Project Pipeline, since the 
Fontenelle pipeline would be shorter, 
of smaller diameter and the 
concentration of H2S in the pipeline 
would be significantly less. 
Consequently, if a rupture occurred, 
a smaller volume of H2S would be 
released. The closest proximity of 
the Fontenelle Project sour gas 
pipelines to the general public is at 
the Green River crossing and in the 
Fontenelle Reservoir area, both of 
which are popular recreation sites. 
Block valves which control the amount 
of gas released in the event of a 
rupture are typically placed every 20 
miles. Because the Fontenelle Gas 
Gathering system would carry sour gas 
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near recreation areas, a shorter 
distance between block valves may be 
necessary to assure the public safety. 
The spacing of valves would be 
addressed in the POD after a health 
and safety risk assessment study. The 
health and safety risk analysis would 
include a site-specific risk 
assessment of specific receptors which 
could be affected by a rupture 
incident along the proposed pipeline 
route. The analysis would incorporate 
the design premise for the pipeline. 
The goal would be to determine the 
level of risk to which each receptor 
would be exposed, and to determine 
whether the predicted risk is at an 
acceptable level. 

The trunk and spur C02 pipelines would 
not carry sour gas and consequently 
the health and safety concerns of 
these pipelines are significantly 
reduced. The main concern is from 
possible C02 pipeline ruptures. Table 
4-25 indicates the potential for a 
pipeline rupture based on the length 
of each proposed and alternative 
pipeline and injection and production 
lines in each field. If a LO-CAT gas 
sweetening system is not used at the 
recycle plants, sour gas would be 
recycled into the fields. Under this 
scenario, both production and injec¬ 
tion pipelines in the fields would 
carry sour gas and must be considered 
in the H2S contingency plan. 

Risks to the health and safety of the 
public should be very low in the event 
of a rupture of trunk, spur and most 
wellfield pipelines, due primarily to 
the rural nature of the pipeline 
alignments. Also, Amoco would follow 
approved construction requirements 
which will minimize the possibility 
of a rupture. Internal and external 
corrosion protection and monitoring 

equipment would be installed on each 
pipeline. The pipeline routes would 
also be well posted to reduce the 
possibility of an accidental rupture 
by any type of construction activity. 

Construction requirements in and 
around the towns of Midwest and 
Edgerton for the Salt Creek project 
would be type C, which are more strin¬ 
gent than the other projects due to 
the increased populations in these 
areas. Type C construction require¬ 
ments would also be used in any areas 
where the pipeline is above the 
ground. If sour gas recycling is 
implemented, Amoco would prepare a 
detailed H2S contingency plan for the 
Salt Creek Field. 

Table 2-9 lists the number of miles 
of injection and production pipeline 
which presently exist in each field. 
It is reasonable to assume that the 
miles of pipeline associated with 
production and injection of C02 would 
be similar to the miles listed on 
Table 2-9. Comparing each of these 
projects, a pipeline rupture would 
most likely occur within the Elk Basin 
Field since this project has the 
greatest number of miles of pipeline. 

The ability of the existing Frontier 
Pipeline to be safely converted to a 
high pressure C02 pipeline would be 
fully addressed in the POD if this 
alternative were selected. 

4.15.3 No Action Alternative 

Implementation of the No Action Alter¬ 
native would not result in impacts 
to the health and safety of the gen¬ 
eral public or to the construction and 
operations workforce. 
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Table 4-25. Potential for Pipeline Ruptures for Proposed 
Action and Alternative Pipelines, (a) 

Project 

Sour Gas Pipeline 
Ruptures Predicted 

in 40 years (b) 

Non-sour Gas Pipeline 
Ruptures Predicted 

in 40 years (c) 

Fontenelle 0.43 0 

Elk Basin 0.60 2.37 (d) 

Beaver Creek 0.20 0.58 

Little Buffalo 0.72 0.81 

Salt Creek 1.56 1.82 (d) 

Beaver Creek 
Alternative 

0 1.85 (e) 

Frontier/Casper 
Alternative 

0 0.51 

a - Calculaltions based on predictions for pipeline ruptures for 
the Riley Ridge Natural Gas Project (BLM, 1983d). 

b - Includes only field production pipelines, 
c - Includes trunk and spur pipelines in addition to injection 

pipelines in fields. 
d - Includes necessary section of Bairoil/Dakota Pipeline, 
e - Includes Beaver Creek Trunk Pipeline. Beaver Creek Alternative 

Section and appropriate part of Elk Basin Pipeline. 
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CHAPTER 5 
MITIGATION MEASURES AND UNAVOIDABLE IMPACTS 

5.1 MITIGATION MEASURES 

Measures designed to reduce or elimi¬ 
nate the impacts of one or more aspects 
of a project may be: 

o Incorporated into the project 
design (Chapter 2); 

o Required as standard stipula¬ 
tions by appropriate agencies 
(Appendix 1) (to be described 
or stipulated in the POD); or 

o Required for a particular por¬ 
tion of the project area (Chap¬ 
ters 3 and A). 

All three types of mitigation measures 
discussed in Chapters 1 through A are 
summarized in Table 5-1 (see also 
Table 5-2 for a summary of wildlife 
seasonal surface use restrictions). 
The table includes the mitigation 
measure, whether it is a commitment 
made by Amoco or will be included as 
a stipulation by BLM to the 
right-of-way grant. As final align¬ 
ments are surveyed and the PODs pre¬ 
pared, additional site-specific miti¬ 
gation measures may be developed by 
Amoco or required by BLM. 

5.2 MONITORING 

Project monitoring would be an in¬ 
tegral part of all project phases, 
i.e., construction, reclamation and 
operation. Monitoring by both Amoco 
and BLM personnel is essential to 
assure that projects are constructed 
and operated as designed and in accor¬ 
dance with all mitigation measures. 
Montitoring plans would be described 
in the PODs and would address specific 
activities or locations, responsible 
parties, scheduling and reporting 
requirements. 

Monitoring activities are likely to 
include stream crossing and steep 
slope construction, erosion control, 

plant emissions, revegetation and 
important wildlife habitats, including 
areas where variances from stipula¬ 
tions are requested. 

5.3 COMMITMENT OF RESOURCES 

Discussions of each resource in Chap¬ 
ter A describe whether or not a re¬ 
source will be impacted by the pro¬ 
posed projects and their alternatives. 
Some of these impacts are short-term, 
i.e., lasting during construction 
and/or for up to five years after 
construction. Others, long-term 
impacts, may last for several years, 
for the life of the project or may 
represent a permanent alteration to 
the environment. 

Impacts of a project may also be 
described in terms of irreversible or 
irretrievable commitments of resour¬ 
ces. A commitment of resources is 
irreversible if it limits the future 
options for a resource. Irreversible 
applies primarily to the effects on 
the use of nonrenewable resources, 
such as minerals. An irretrievable 
commitment of resources refers to loss 
of current use of a resource. For 
example, a project may disturb crop 
production for one season. The crop 
production is irretrievably lost for 
one year unless productivity of the 
field would be enhanced by the pro¬ 
ject . 

Table 5-3 indicates whether the ef¬ 
fects of the proposed projects and 
their alternatives would be long-term 
or short-term and indicates if a 
resource would be irreversibly or 
irretrievably affected. 

5.4 UNAVOIDABLE ADVERSE IMPACTS 

Several factors have minimized the 
unavoidable adverse impacts of the 
proposed projects and their alterna- 
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Table 5-1. Summary of Mitigation Measures. 

Required or Proposed by: 

BLM 
Mitigation Measures Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 
Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

SOCIOECONOMIC CONDITIONS 

Bus plant construction workers to communities X 
best suited to accommodate growth. 

Maximize use of local labor through Wyoming X 
Job Service Centers. 

SOILS AND VEGETATION 

The applicant's Construction and Operation X 
Plan will have a detailed reclamation plan 
tailored to each land condition encountered; 
the plan implementation will be directed by 
an on-site reclamation specialist. 

Existing roads will be used, and improved X 
where necessary, to access the right-of-way and to 
minimize surface disturbance. 

Any new roads will be required to follow natural X 
contours; be constructed in accordance with 
standards as described in BLM Road Standards and 
BLM Manual section 9113; and be reclaimed to BLM 
standards. (See Appendix 1 for more detail on 
roads.) 

Only areas needed for construction will be X 
allowed to be disturbed. 

The right-of-way will be cleared and/or graded X 
only where necessary to maintain a safe working 
surface. 

Surface disturbance will be prohibited on X 
slopes in excess of 25 percent. 

No construction will be allowed with frozen material X 
or during periods when the soil material is frozen. 

Reclamation will be required on all disturbed areas. X 

Reclamation will be initiated as soon as possible X 
after a disturbance occurs. 

Construction is subject to suspension during X 
the wet season. 

Trees, shrubs and ground cover (not to be cleared X 
from the rights-of-way) will require protection. 
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Table 5-1. Continued. 

-- 

Required or Proposed by: 

BLM 

Mitigation Measures Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 

Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

Where topsoil removal is necessary, it will be 
stockpiled (windrowed) and respread over the 
disturbance after construction is complete. 

On large surface disturbing projects (e.g., 
gas processing plants), topsoil will be stockpiled, 
mulched and seeded to reduce erosion (see Appendix 
1 for detailed specifications). 

Before a surface disturbing activity is authorized, 
the BLM will approve determinations of total topsoil 
depth, the amount of topsoil to be removed, along with topsoil 

placement areas. 

Vegetation removed from the right-of-way will be 
respread to provide protection, nutrient recycling 
and a natural seed source. 

Reclamation will be initiated as soon as possible 
after a disturbance occurs and continued efforts 
will be required until satisfactory vegetation 
cover is established and the site is stabilized. 

Only plant species adaptable to local soil and 
climatic conditions will be utilized (see Appendix 
1 for other criteria related to seeding). 

Any mulch used will be free from mold, fungi or 
noxious weed seeds (see Appendix 1 for kinds of 
mulch permitted). 

The grantee will be responsible for the control of 
all noxious weed infestations on surface 
disturbances. 

Backfill will be required to be placed in a similar 
sequence and density to preconstruction condition. 

The ground contour will be restored to permit 
normal surface drainage. 

I 

To promote soil stability, the compaction of backfill 
will be required (not to extend above the original X 
ground level after the fill has settled). 

Continued efforts will be required until 
satisfactory vegetation cover is established and 
the site is stabilized. 

i 

Water bars, mulching and terracing will be required, 
as needed, to minimize erosion. 
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Table 5-1. Continued. 

1 Required or Proposed by: 

BLM 

Mitigation Measures Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 

Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

The Casper Section alignment will be realigned to 
minimize impacts on Teapot and Casper creeks. 
Details of the realignments would be adressed in 
the POD. 

Specific site studies will address realignment of 
the Beaver Creek Alternative alignment to minimize 
steep slope construction near Badwater Creek and 
near Bridger Creek, and also to reduce ripairan dis¬ 
turbance by minimizing the crossings at Bridger Creek 

AGRICULTURE 

Construction will be coordinated to prevent X 
interference with livestock trailing, irrigation 
and other activities. 

Functional use of all livestock improvements X 
will be maintained at all times (e.g., 
watering areas). 

All structures such as terraces, levees, X 
underground drainage systems, irrigation 
pipelines and canals will be restored to 
preconstruction conditions so that they 
function as originally intended. 

The soils (backfill) within the trench will X 
be compacted and the crown smoothed to match 
the bordering area and allow surface drainage. 

The fencing of linear disturbances near livestock 
watering areas may be required. 

HATER RESOURCES 

Existing roads and bridges will be used to cross 
all streams unless other access is specifically 
authorized. 

Temporary crossings will be removed upon completion 
of the project. All stream channels and washes 
will be returned to their natural state. 

In-stream protection structures (e.g., drop 
structures) may be required in drainages crossed 
by a pipeline to prevent erosion. 

A buffer strip will be maintained between staging X 
areas and the high water line of streams. 
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Table 5-1. Continued. 

Required or Proposed by: 

BLM 

Mitigation Measures Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 

Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

Surface disturbance will be prohibited within 500 
feet of surface water and(or) riparian areas 
(except for exceptions approved in writing). 

Construction equipment will be refueled and main¬ 
tained outside of stream channels and at a 
reasonable distance from the stream to ensure 
that accidental spills do not enter state waters 
or riparian areas. 

Water used for the hydrotest will be obtained 
and disposed of in accordance with regulations. 
Permits will be obtained as required. 

The rights-of-way at stream crossings will be 
restored as nearly as possible to preconstruction 
states immediately after completion of construction. 

Discharges of dredged or fill material into United 
States waters should be avoided or minimized 
through the use of other practical alternatives. 

If any discharge creates an impoundment, adverse 
impacts on the aquatic system caused by the 
accelerated passage of water or the restriction 
of its flow should be minimized. 

Discharges in wetlands should be avoided. 

Heavy equipment used in wetlands should be placed 
on mats. 

All temporary fills should be entirely removed. 

Preconstruction bottom contours cannot change. 
(Excess material must be removed to an upland 
disposal area.) 

The discharge cannot occur in the proximity of a 
public water supply intake structure. 

! 

The discharge must consist of suitable material 
that is free of toxic pollutants in other than 
trace amounts. 

The fill created by a discharge must be properly 
maintained to prevent erosion and other nonpoint 
pollution sources. Fill used should be from a 
non-streambed source and free of fines. 

1 

X 

X 

X 

X 

X x 

X 

X 

X 

X 

X X 

X 

X 

x X 
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Table 5-1. Continued. 

Required or Proposed by: 

BLM 
Mitigation Measures Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 
Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

Disturbed banks should be stabilized with large X 
angular rock riprap and revegetated with appropri¬ 
ate plant species. No petroleum containers, car 
bodies, metal refuse or similar items will be used. 

Plant site runoff and other waste water will be X 
drained to an underground sump and then injected 
into an off-site disposal well. 

WILDLIFE 

In-stream construction on streams with naturally X XXX 
spawning gamefish will avoid spring and fall 
spawning and incubating periods (April 1 to June 
30 and October 1 to December 31) and will 
occur during low flow periods unless approval 
is granted by the Authorized Officer. 

To protect important big game crucial winter habitat, X 
brush will not be bladed, in these areas a brush 
beater, set as high as possible, may be used. 

The publication cited in the following stipulation X 
provides sufficient information on phase spacing, 
configuration and grounding to preclude the 
existence of significant hazards to large perching 
birds. A copy of this publicaiton may be obtained 
from the BLM. 

Unless otherwise agreed upon in writing, power lines X 
shall be constructed according to standards as 
in "Suggested Practices for Raptor Protection on 
Power Lines," Raptor Research Foundation, Inc., 
1981. Industry officials shall assume the burden 
and expense of proving that pole design not shown 
in publications are "eagle safe." Such proof shall 
be provided by a raptor expert approved by the 
Authorized Officer. The BLM reserves the right to 
modifications or additions to all power line 
structures placed on this right-of-way, should they 
be necessary to ensure the safety of large perching 
birds. Such modifications and/or additions shall 
be made by the holder without liability or expense 
to BLM. 
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Table 5-1. Continued. 

Required or Proposed by: 

BLM 

Mitigation Measures 
Proposed 

Standard 
Practices 

Army Corps 
of 

Environmental 
Protection 

Project- 
Specific 

Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

:------ 

To protect important big game ungulate winter 
habitat, drilling and other surface-disturbing 
activity will not be allowed during the period from 
November 15 to April 30 within the certain areas 
encoirpassed by this lease (right-of-way). The same 
criteria applies to elk calving areas from the 
period of May 10 to June 30. This limitation does 
not apply to maintenance and operation of producing 
wells. Modifications of this limitation in any 
year may be approved in writing by the Authorized 
Officer (see Table 5-2). 

The need for enhancement of undisturbed habitat to 
mitigate short- and long-term impacts to crucial 
winter ranges will be discussed in the PODs. The 
need for habitat enhancement will be coordinated 
by the BLM and jointly determined by BLM, the 
Wyoming Game and Fish Department and Amoco. 

To protect important raptor and/or sage and sharp¬ 
tailed grouse nesting habitat, drilling and other 
surface-disturbing activity will not be allowed 
during the period from February 1 to July 31 within 
certain areas encompassed by this lease (right-of- 
way). This limitation does not apply to maintenance 
and operation of producing wells. Modifications of 
this limitation in any year may be approved in 
writing by the Authorized Officer (see Table 5-2). 

No surface occupancy will be allowed on that portion 
of the lease (right-of-way) within the following 
defined area for the purpose of protecting habitat 
(e.g.. sage/sharp-tailed grouse strutting grounds) 
(legal descriptions will be listed in POD). 
Modifications of this limitation in any year may be 
approved in writing by the Authorized Officer. 

Adequate inventories of any listed threatened or 
endangered species will be performed; consultation 
with the U.S. Fish and Wildlife Service will 
detail mitigation measures. 

Adequate surveys for raptors and sage grouse leks 

will be conducted. 

Wyoming Game and Fish will be reimbursed for any 
fish or game kills attributed to a project. 
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Table 5-1. Continued. 

Required or Proposed by: 

BLM 
Mitigation Measures Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 
Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

Discharges should not restrict or block the move¬ 
ment of aquatic species indigenous to the waters, 
impede the passage of normal or expected high 
flows, or cause the relocation of the waters 
(unless the main purpose of the fill is to 
impound water). 

Discharges into breeding and nesting areas for 
migratory waterfowl should be avoided. 

The discharge cannot destroy a threatened or 
endangered species as identified under the 
Endangered Species Act or endanger the critical 
habitat of such species. 

No firearms or dogs should be allowed at the 
work site. 

Recommend use of deer whistles to reduce 
risk of auto collision. 

AIR QUALITY 

The pipeline right-of-way and access roads should 
be watered as needed to control construction dust. 

If modeling data suggest the need Amoco would be 
required to fund a long-term acid deposition 
monitoring and analysis program. 

X 

The Memorandum of Agreement on cultural resources X 
must be followed. 

Conduct Class III surveys of all rights-of-way X 
before construction. 

Strictly limit right-of-way blading when crossing 
trails; develop special revegetation procedures 
to minimize vegetation recovery time. 

PALEONTOLOGICAL RESOURCES 

All sensitive formations will be intensively X 
surveyed before construction. 

A mitigation plan based on this survey will be X 
developed and implemented. 
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Table 5-1. Continued. 

Required or Proposed by: 

Mitigation Measures Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 

Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

Any paleontological resources found during con¬ 
struction will be brought to the attention of the 
authorized officer and construction will cease 
until the applicant is authorized to proceed. 

VISUAL RESOURCES 

Surface disturbance will be prohibited within 
important scenic areas (Class I and II Visual 
Resource Management areas). 

Structures and pipelines will be constructed 
adjacent to similar features. 

RECREATION 

Notify construction workers of approved access 
roads and special "off limits" areas (e.g., 
historic trails); prohibit off-road driving 
during construction. 

Provide busing for construction workers. 

Minimize disturbance during construction of all 
historic trails and other known recreation 
sites; monitor revegetation and restore areas 
as necessary. 

Discourage vandalism, poaching and destructive 
"plinking"; provide contractual penalties. 

Contractually require observance of length of 
stay restriction in campgrounds and 14 day camping 
limitations on BLM land. 

Where housing and/or RV parking is limited, 
provide RV parking sites. 

Clearly notify potential workers of where and 
when jobs are available to avoid squatting by 
job seekers. 

Site wells and roads out of line of sight from 
developed recreation resources where possible. 

Monitor odors and take remedial action if they 
are detectable near recreation areas. 

| WILDERNESS 

Site all project components outside the boundary 
of WA's and WSA's. 

X 

X 

X 

X 

X 

X 

X 

X 
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Table 5-1. Continued. 

Required or Proposed by: 

Mitigation Measures Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 

Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

TRANSPORTATION 

The right-of-way will be used as an access road 
only during construction and for emergencies 
after construction. 

The applicant will control off-road vehicle use 
of the right-of-way. 

The applicant will not lock or close gates or X 
cattle guards unless they were already locked 
or closed. 

The applicant will comply with all requirements X 
for protecting all transportation facilities, 
e.g., road surfaces, cattle guards, etc. 

The applicant will restore all roads damaged X 
as a result of the project. 

All state highway crossings will be dry bored. X 

On smaller roadways, an unexcavated ditch line X 
will be provided to allow safe and unimpeded 
travel. 

All plant and field construction workers will X 
be bused to work. 

HEALTH AND SAFETY 

All drilling operations must conform to an X 
approved H2S contingency plan. 

All plants will be surrounded with a security 
fence with one-way panic gates. X 

Design construction and testing of materials X 
installations, procedures and conpleted systems 
in accordance with all applicable national 
standards (ANSI and ASME). 

All pipeline construction will be in class 1 X 
safety areas. 

Block valves will be placed at origin stations, X 
meter stations and every 20 miles. 

The need for closer spacing of block valves on the 
the Fontenelle Gas Gathering system will be 
addressed in the POD after a health and safety 
risk analysis. 
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Table 5-1. Continued 

Required or Proposed by: 

Mitigation Measures 

BLM 
Standard Army Corps Environmental Project- 

Proposed Practices of Protection Specific 
Actions and Mitigation Engineers Agency Mitigation 

(a) (b) (b) (b) (c) 

Because the pipeline will carry sour gas 
additional block valves will be placed on both 
sides of the Green River. 

Area residents and farmers/ranchers will be 
notified of blasting activities. 

No ditches will remain open for more than 14 

days. 

The pipe will be tested for leaks at 1.25 times 
its maximum operating pressure. 

Engineering designs and the use of safety features X 
such as overpressure controls and crack arresters 
will be addressed in the PODs. 

Each plant site will have a sanitary sewer system; X 
new systems will be built as necessary. 

Markers would be placed at 1 and/or 5 mile intervals X 
and at all stream, highway and railroad crossings. 

Construction sites will be maintained in a sanitary 
condition at all times and waste will be dumped 
only in authorized disposal sites. 

a ■ Measures described in Chapter 2. 
b - Measures provided in more detail 
c - Recommended actions in Chapter 4. 

These measures would be described in appropriate 

in Appendix 1. 
These measures would be described or stipulated 

PODs. 

in appropriate PODs. 



Table 5-2. Summary of Wildlife Seasonal Surface Use Constraints. 

Project Species Milepost Surface Use Restriction 

FONTENELLE 

Pipeline 

Plant Site 

Wellfield 

Elk Basin 

Pipeline 

Sage Grouse 0-2.2 February 1 - July 31 
Moose 7-13.5 November 15 - April 30 
Bald Eagle Winter 9.6-9.8 November 15 - March 15 
Concentration Area 

Deer & Antelope 2W-7.5W November 15 - April 30 

Sage Grouse (a) February 1 - July 31 

Moose (a) November 15 - April 30 
Deer & Antelope (a) November 15 - April 30 
Golden Eagle (2) (a) February 1 - July 31 
Red-Tail Hawk (a) February 1 - July 31 
Ferruginous Hawk (2) (a) February 1 - July 31 
Prairie Falcon (a) February 1 - July 31 
Bald Eagle Winter (a) November 15 - March 15 
Concentration Area 

Whooping Cranes (a) April 1 - October 30 

Sage Grouse 0-9.4 February 1 - July 31 
Great Horned Owl 27.5-28.5 February 1 - July 31 
Sage grouse 29.8-34.2 February 1 - July 31 
Kestrel 32.0-33.0 February 1 - July 31 
Golden Eagle 32.5-33.5 February 1 - July 31 
Sage Grouse 35.6-41.4 February 1 - July 31 
Burrowing Owl 39.5-40.5 February 1 - July 31 
Golden Eagle 

Bald Eagle Winter 
39.5-40.5 February 1 - July 31 

Concentration Area 44 November 15 - March 15 
Ferruginous Hawk 61.0-64.0 February 1 - July 31 
Deer & Antelope 69.0-73.1 November 15 - April 30 
Antelope 

Bald Eagle Winter 
80.2-100.0 November 15 - April 30 

Concentration Area 87 November 15 - March 15 
Deer 102.4-108.4 November 15 - April 30 
Antelope 108.4-117.4 November 15 - April 30 
Red-Tail Hawk 113.0-114.0 February 1 - July 31 
Ferruginous Hawk 117.0-119.0 February 1 - July 31 
Ferruginous Hawk (2) 120-124 February 1 - July 31 
Sage Grouse (2) 121.0-127.0 February 1 - July 31 
Deer & Antelope 121.2-134.1 November 15 -- April 30 
Antelope 134.2-143.1 November 15 - April 30 
Deer 135.0-136.0 November 15 - April 30 
Antelope 146.8-147.8 November 15 - April 30 
Antelope 155.1-155.9 November 15 - April 30 
Feruginous Hawk 158.0-162.5 February 1 - July 31 
Ferruginous Hawk 169.0-172.0 February 1 - July 31 
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Table 5-2. Continued. 

Project Species Milepost Surface Use Restriction 

Plant Site 

Wellfield 

2- Sage Grouse nesting/ 

rearing habitat 

3- Sage Grouse nesting/ 

rearing habitats 

Associated Project: 

(Bairoil/Dakota 

Milepost 112-185) 

Deer & Antelope 

Elk Calving Area 

Sage Grouse 

Unknown Raptor 

Sage Grouse 

Unknown Raptor 

Unknown Raptor 

Bald Eagle/Winter 

Concentration Area 

Sage Grouse 

Elk 

BEAVER CREEK 

Pipeline 

i 

Antelope 

Antelope 

Sage Grouse 

Moose 

Plant Site Antelope 

Wellfield Antelope 

Burrowing Owl 

LITTLE BUFFALO BASIN 

Pipeline Sage Grouse 

Sage Grouse 

Deer 

Antelope 

Sage Grouse 

Ferruginous Hawk 

Deer & Antelope 

Sage Grouse 

Sage Grouse 

Plant Site 6-Sage Grouse Nesting/ 

rearing habitats 

Wellfield 6-Sage Grouse Nesting/ 

rearing habitats 

Deer & Antelope 

(a) February 1 - July 31 

(a) February 1 - July 31 

112.0-136.0 November 15 - April 30 

114.5-115.5 May 1 - June 30 

160.0-164.0 February 1 - July 31 

165.0 (a) February 1 - July 31 

168.0-173.0 February 1 - July 31 

171.0 (a) February 1 - July 31 

174.5 (a) February 1 - July 31 

180.0-185.0 November 1 - March 31 

181.0-182.0 February 1 - July 31 

180.0-185.0 November 15 - April 30 

0-2.1 November 15 - April 30 

21.5-38.6 November 15 - April 30 

30.8-34.3 February 1 - July 31 

24.5-25.0 November 15 - April 30 

(a) November 15 - April 30 

(a) November 15 - April 30 

(a) February 1 - July 31 

0.2-2.4 February 1 - July 31 

3.2-7.4 February 1 - July 31 

2.0-7.0 November 15 - April 30 

3.6-12.6 November 15 - April 30 

8.9-15.3 February 1 - July 31 

15.0 February 1 - July 31 

15.0-34.0 November 15 - April 30 

20.2-24.1 February 1 - July 31 

27.7-30.0 February 1 - July 31 

(a) February 1 - July 31 

(a) February 1 - July 31 

(a) November 15 - April 3C 
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Table 5-2. Continued. 

1 

Project Species Milepost Surface Use Restriction 

SALT CREEK 

Pipeline Unidentified Buteo 5.0 February 1 - July 31 

Associated Projects Antelope 185.0-195.0 November 15 -April 30 

(Bairoil/Dakota Raptor Nests (a) February 1 - July 31 

Milepost 185-221) Sage Grouse 197.0-199.0 February 1 - July 31 

BEAVER CREEK 

ALTERNATIVE 

Pipeline (b) Antelope 23.0-26.3 November 15 - April 30 

Golden Eagle 38.0 February 1 - July 31 

Deer & Antelope 47.0-55.0 November 15 - April 30 

FRONTIER/CASPER 

ALTERNATIVE 

Frontier Access Sage Grouse 5.9-9.6 February 1 - April 30 
Section Sage Grouse 15.9-19.5 February 1 - April 30 

Sage Grouse 22.8-24.0 February 1 - April 30 

EXXON ALTERNATIVE 

C02 Supply 

Feed Gas Trunkline Deer & Antelope 5.5-23.0 November 15 - April 30 

Whooping Crane 10.0-13.0 April 1 - October 30 

Moose 32.0-33.0 November 15 - April 30 

Deer & Antelope 24.0-31.5 November 15 - April 30 

Sage Grouse 25.0- 28.5 February 1 - July 31 

Elk 5.5-8.5 November 15 - April 30 

Elk 14.5-17.0 November 15 - April 30 

Plant Site Sage Grouse (a) February 1 - July 31 

Wellfield 3-Golden Eagle Nests (a) February 1 - July 31 

2-prairie Falcon Nests (a) February 1 - July 31 

Goshawk (a) February 1 - July 31 

9-Sage Grouse nesting/ 

rearing habitats (a) February 1 - July 31 

Deer (a) November 15 - April 30 

Elk (a) November 15 - April 30 

Moose (a) November 15 - April 30 

(a) From preliminary baseline maps. 
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Table 5-3. Resource Commitments. 

Impacts Conmitments of Resources 

Element Short-term Long-term Irreversible Irretrievable 

SOCIOECONOMICS 
Population increase X 

Significant local government revenue 
increase from construction 

X 

Significant local government revenue 
increase from operation 

X 

SOILS AND VEGETATION 
Soil stability or productivity 
Vegetation cover 
Special species or communities 

x (a) x (b) 
X 
X 

AGRICULTURE 
Cropland/crop production 
Forage x (a) x (b) 

X 
X 

HATER RESOURCES 
Water quality X X 

WILDLIFE 
Big game crucial winter range 
Grouse nesting/rearing habitat 
Raptor nesting habitat 
Threatened or endangered species 
Riparian habitat 

X 
X 

X 

X 
X 

X 

AIR QUALITY x (a) x (b) X 

CULTURAL RESOURCES 
Known sites 
Crossing of historic trails and roads 

(some crossed more than once) 

xx x 
xx x 

X 
X 

MINERALS/PALEONTOLOGICAL RESOURCES 
Coal/minerals precluded from recovery 
Paleontological resources 

X 
x x 

X 
X 

VISUAL RESOURCES 
Class I or II areas 
Other areas X X 

RECREATION RESOURCES 
Physical Distrubance to sites 
Population impacts to experience 

x X 

X X 

WILDERNESS (Study Areas Only) 
Physical characteristics of areas 
Solitude in or enjoyment of area X X 

TRANSPORTATION 
Human health and life 
Segments of major roads 
Traffic flow 

X X 

X 
X 

X 

HEALTH AND SAFETY X X 

a - Short-term Impacts will result from construction activities 
associated with pipelines, plants and wellfields. 

b - Long-term impacts would be associated with plants. 
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tives. The enhanced oil recovery projects 
have been sited in oil fields with 
existing disturbance. Pipelines to 
supply C02 to the fields have been 
carefully sited to follow designated 
corridors or existing pipeline routes, 
wherever possible or environmentally 
reasonable. With environmentally 
reasonable project design coupled with 
effective implementation of the miti¬ 
gation measures summarized in Chapter 
5, the unavoidable adverse impacts of 
the proposed projects are expected to 
be minimal and primarily short-term. 

The Fontenelle Project’s Raptor Unit 
is the only exception to the siting 
of project components in previously 
disturbed areas. Impacts to the 
environment and recreational land use 
would remain after well siting re¬ 
strictions, seasonal construction 
constraints, safety measures and 
reclamation are implemented. These 
site-specific impacts cannot be 
avoided without using a different 
source of C02 for the enhanced oil 
recovery projects (such as Exxon’s 
LaBarge Project). As indicated in 
Chapter 2, use of a different C02 
source has other unacceptable and 
equally severe consequences. 

For the spur and trunk pipelines, the 
adverse impacts that can not be rea¬ 
sonably mitigated are unavoidable 
because of the nature of pipeline 
construction. The linear 
rights-of-way cannot, in most cases, 
avoid crossing rivers and the pipeline 
cannot be buried without trenching. 
While most of these impacts are 
short-term, a minimal area is required 
for the life of the project for sup¬ 
port structures. Most of these struc¬ 
tures are required for safe operation 
of the system (e.g., block valves) or 
conservation of resources and economi¬ 
cal operation of the project (e.g., 
the C02 recycle plants). 

Unavoidable short-term impacts from 
all projects would include land sur¬ 
face disturbance resulting in vegeta¬ 
tion cover loss and, consequently, 
loss of wildlife and livestock forage 
and an increased potential for 

erosion. Wildlife will also be dis¬ 
turbed (during non-critical times) 
along the pipeline route and by well- 
field and plant activities. 
Short-term degradation of water quali¬ 
ty would occur at pipeline stream 
crossings. Minor air quality degrada¬ 
tion is expected from fugitive dust and 
construction equipment emissions along 
the rights-of-way and in wellfields. 
Construction-related vehicles would 
increase traffic and are likely to 
cause accelerated deterioration of 
some roadways. 

Both long- and short-term impacts to 
recreation, wilderness areas and 
visual resources can be expected due 
to noise of construction and visibili¬ 
ty of the reclaimed pipeline align¬ 
ment, but these impacts would be minor 
because of the location of all facili¬ 
ties adjacent to similar disturbances. 
Similar impacts to cultural resources 
(e.g., historic trails) would result from 
construction. Long-term impacts to 
cultural sites should be minor after 
mitigation measures are implemented. 

Minor adverse impacts to minerals 
would be the preclusion of small areas 
from mining. The principal impact to 
mineral resources would be the posi¬ 
tive impact on the recovery of oil 
resources in the targeted fields. 
Similarly, socioeconomic impacts are 
expected, on the whole, to be posi¬ 
tive . 

5.5 CUMULATIVE IMPACTS 

Cumulative impact is defined as "the 
impact on the environment which re¬ 
sults from the incremental impact of 
the action when added to other past, 
present, and reasonably foreseeable 
future actions regardless of what 
agency (Federal or non-Federal) or 
person undertakes such other actions. 
Cumulative impacts can result from 
individually minor but collectively 
significant actions taking place over 
a period of time" (40 CFR Part 
1508.8). 
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Short of choosing the "No Action" 
Alternative, cumulative impacts can 
best be avoided by minimizing impacts 
through project design and mitigation 
and then fully compensating for un¬ 
avoidable impacts. Only where impacts 
are not fully mitigated or compensated 
can cumulative impacts result. 

If all five of the Proposed Actions 
or their alternatives are built, it 
is not expected that they alone would 
constitute a significant cumulative 
impact on either the human or natural 
environment. The five Proposed 
Actions would not themselves result 
in significant cumulative impacts 
because the projects are separated in 
both time and location and because the 
unavoidable adverse impacts of the 
individual projects are minimal and 
primarily short-term (see Section 
5.3). 

Two other pipeline segments must be 
built coincident with construction of 
the Elk Basin and Salt Creek projects. 
These are the Bairoil/Dakota C02 
Pipeline from mileposts 112 to 185 (73 
miles) for the Elk Basin Project and 
from mileposts 185 to 221 (37 miles) 
for the Salt Creek Project. Because 
this construction would take place at 
the same time and adjacent to a pro¬ 
posed project, impacts of this con¬ 
struction would be considered cumula¬ 
tive to that of the proposed projects. 
The impacts of this construction are 
discussed in detail in the 
Bairoil/Dakota C02 Projects EIS (BLM, 
1985a). If, however, the Beaver Creek 
Alternative alignment to the Elk Basin 
Project and the Frontier/Casper Alter¬ 
native to the Salt Creek Project were 
built, they would not require con¬ 
struction of any of the Bairoil/Dakota 
Pipeline and would not, therefore, 
result in any cumulative impacts. 

The principal past actions which must 
be considered in the evaluation of the 
cumulative impacts are those that have 
affected similar resources and for 
which the effect is still residual in 
the environment. For example, land 
disturbing projects which have adver¬ 
sely affected productivity for wild¬ 
life or livestock must be considered 

in the cumulative impact evaluation 
if reclamation or off-site habitat 
enhancement have not compensated for 
that lost productivity. 

On a local scale, potential for 
long-term cumulative impacts exists 
primarily in the project wellfields 
and at the Fontenelle Plant site since 
these areas are the sites of existing 
disturbance (i.e., developed oil 
fields and the Exxon Shute Creek 
Plant). In addition, wherever the 
proposed projects and/or their 
alternatives follow an existing 
pipeline, the impact of the new 
construction must be considered as an 
impact added to the residual impact 
of the existing pipeline. The most 
common residual impacts would be to 
vegetation productivity (for livestock 
and wildlife), visible differences in 
vegetation affecting visual quality 
of the area, and any irreversible 
impacts to resources such as cultural 
and paleontological sites. While 
these are all cumulative impacts that 
must be recognized, land use planning 
has determined that benefits of 
concentrating utilities in corridors 
and siting similar facilities together 
usually outweigh the negative impacts. 

Cumulative impacts to air quality are 
not expected to occur because of any 
of the Proposed Actions. Air quality 
is expected to improve in the enhanced 
oil recovery project areas with con¬ 
struction of the C02 recycle plants. 
The Fontenelle plant would add minimal 
amounts of regulated air pollutants. 
Use of the Fontenelle Project as the 
C02 source for the other four Proposed 
Actions would neither add to nor 
reduce the regional emissions of C02. 

The only reasonably foreseeable future 
project that has been identified in 
the vicinity is a Pacific Power and 
Light 230 kV transmission line which 
is expected to be built in 1990. The 
construction is expected to result in 
minimal surface disturbance in the 
vicinity of the proposed Amoco pro¬ 
ject. This project may draw workers 
from the same communities as the Elk 
Basin project but should be completed 
before the Elk Basin pipeline con¬ 
struction begins. 
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CHAPTER 6 
CONSULTATION AND COORDINATION 

6.1 TEAM ORGANIZATION 

Cooperating Agencies 

Army Corps of Engineers 
Bureau of Indian Affairs 
Bureau of Reclamation 

Bureau of Land Management - Lead Agency 

Casper District Office Rock Springs District 

Project Environmental Coordinator Bill McMahan 

Glen Nebeker 
Miles City, Montana, District 

Worland District Rob McWhorter 

Mike Rutledge 
Wyoming State Office 

Rawlins District Eugene Jonart 

Mary Hanson 

PIC Technologies, Inc. - Principal Contractor 

Name Education EIS Responsibility 

Aaron L. Clark M.S., Biology Project Manager, 

B.A., Biology Project Description 

Michael Busdosh PhD., Biology 
B.S., Zoology 

Wildlife, Water 

Dan Duce M.S., Soils Science Air Quality.Wildlife, 

B.S., Range Science Health and Safety 

Marcia Gross B.A., Environmental Transportation, 

Studies Paleontology 

Kathryn Mutz M.S., Biology Soils, Vegetation, 

A.B., Geography Agriculture 

Mary Robbins-Wade B.A., Anthropology Minerals, 
Data collection 

Myra Atencio Logistics, Word 
Processing 

Pat Culley Word Processing, 
Editing 

Phaka Hak Data Input 

David Hemsi Graphics 

Susan Malarkey Data Input 

Kimberly Wille B.A., Fine Arts Graphics 
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Planning Information Corporation 

George Blankenship 

Jed Goldstein 

Jennifer Sebesta 

Elaine Taylor 

James Williams 

Powers Elevation, Inc 

Marcia Tate 

Paul Friedman 

John Gooding 

Robert Mutaw 

Gregory Newberry 

M.A., Urban Planning 
B.A., Anthropology 
B.A., Social Work 

M.A., Urban Planning 
B.A., Sociology 

M.A., Planning and 
Community Development 

B.A., Geography 

M.A., English 
M.A., Planning and 

Community Development 

M.A., Urban Planning 
B.A., English 

M.A., Anthropology 
B.A., Anthropology 

M.A., History 
B.A., Anthropology 
B.A., History 

M.A., Anthropology 
B.A., Anthropology 

PhD., Anthropology 
M.A., Anthropology 
B.A., Anthropology 

M.A., Anthropology 
B.A., Anthropology 

Socioeconomic 
Conditions 

Socioeconomic 
Conditions 

Socioeconomic 
Conditions 

Recreation, Land Use, 
Socioeconomic 
Conditions 

Socioeconomic 
Conditions 

Cultural Resources 
Principal Investigator 

Cultural Resources 

Cultural Resources 

Cultural Resources 

Cultural Resources 
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6.2 SCOPING AND ISSUES 
IDENTIFICATION 

Public Scoping 

Any time the Federal Government con¬ 
siders approving any action on lands 
within its jurisdiction which may 
result in significant impacts to the 
human environment, an Environmental 
Impact Statement must be prepared. 
Environmental Impact Statements aid 
federal officials in making their 
decisions by presenting the environ¬ 
mental and socioeconomic effects of 
a proposed project and its alterna¬ 
tives. The first step in preparing 
an EIS is to determine the scope of 
the project, and its range of actions, 
alternatives and impacts to be includ¬ 
ed in the document. 

The Council on Environmental Quality 
regulations (AO CFR, Parts 1500- 
1508), require that agencies respon¬ 
sible for preparing an EIS use an 
early scoping process to determine 
the significant issues related to the 
Proposed Action and the alternatives 
which should be addressed in the EIS. 
The principal purpose of the scoping 
process is to identify important 
issues, concerns and potential impacts 
which require detailed analyses in the 
EIS and to eliminate insignificant 
issues and alternatives from detailed 
analyses. Scoping thus serves to make 
the EIS process more efficient by 
reducing paperwork and analysis of 
inconsequential issues. Scoping 
allows the EIS to concentrate on 
relevant concerns. 

The scoping process for the Amoco C02 
Projects consisted of agency meetings 
and five separate public scoping 
meetings held throughout the project 
area. With the assistance of federal 
and state agencies, local governments 
and private individuals, the signifi¬ 
cant issues and concerns were iden¬ 
tified for analysis in the EIS. 
Insignificant issues were also dis¬ 
cussed so that they could be elimi¬ 
nated from the scope of the EIS. 

The public scoping meetings were 
publicized within the affected area 
through newspapers, radio and televi¬ 
sion. Information regarding the 
project and the Bureau’s intent to 
prepare an environmental impact state¬ 
ment was published in the October 17, 
1987, Federal Register (52 FR 38817). 

Responses to the scoping notices and 
meetings were accepted through Decem¬ 
ber 30, 1987. Later comments were 
also incorporated into the scoping 
analysis. Interested individuals, 
groups and local agencies were given 
the opportunity to voice their con¬ 
cerns and raise issues which they felt 
required consideration in the EIS. 

Identification and Summary of 
Issues 

Issues to be considered in the EIS 
were identified by the public and 
various federal and state agencies and 
local governments. The majority of 
the questions received during public 
scoping dealt with the design and 
implementation of C02 flooding and its 
applicability to other fields located 
in Wyoming. Other concerns were 
expressed by state agencies in written 
comments regarding potential impacts 
to the environment, in particular 
impacts to aquatic and terrestrial 
components. Questions about practices 
Amoco would utilize to maximize the 
hiring of Wyoming residents and the 
residency patterns of the workforce were 
raised by several members of the 
general public and state agencies. 
The concerns expressed in both 
meetings and letters are summarized 
in Table 6-1. 

6.3 AGENCY AND PUBLIC REVIEW 

While preparing the draft EIS, the BLM 
and their third party contractor 
consulted with many federal, state and 
local agencies and organizations. 
Between October 1987 and November 1988 
various unpublished drafts were 
distributed for review to federal and 
state agencies. The document was 
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Table 6-1. Issues Raised During Public Scoping for the Amoco C02 Projects. 

» 

Issue 
General 
Public Industry 

Federal 
Agencies 

State 
Agencies 

County/Local 
Governments 

Air quality impacts from the 
development and operation of 
the Raptor Unit X X X X X 

Proper disposal of all process- 
related solid industrial and 
hazardous wastes X 

Characterization of all process- 
related solid industrial and 
hazardous wastes X 

Possible deterioration of water 
quality as a result of acidic 
deposition X X 

Restriction of the length of time 
that sediment levels are elevated 
in a disturbed stream X 

Potential impacts of injection of 
carbon dioxide on ground and 
surface water quality X X 

Adequate protection of pipeline 
against surface disturbance and damage 
that could result in a spill event X 

Placement of block valves at all live 
stream crossings on either side 
of the stream X 

Placement of block valves on both 
sides of any drainage basin crossed 
within ten miles of any Class 1 
or Class 2 stream X 

Use of non-streambed fill free of 
fines at river backfills X 

Stabilizing disturbed stream banks 
with rip rap and appropriate 
plant varieties X 

6-4 



Table 6-1. Continued. 

General Federal State County/Local 

Issue Public Industry Agencies Agencies Governments 

Excluding petroleum containers, car 
bodies, metal refuse and similar 
items for streambank protection X 

Minimizing in-stream work X 

Using only rubber-tired equipment 
for in-stream construction X 

Prohibiting in-stream construction 
during the spring and fall trout 
spawning and incubation periods X 

Quantify potential habitat losses 
for various alternatives X 

Provide specific measures to 
minimize disturbance to wildlife 
and their habitats X 

Propose specific mitigation measures 
to replace disturbed habitat 
(particularly habitat quality) X 

Identify measures taken in the 
event of an accidental leak X 

Sensitive habitat avoidance X 

Seasonal restrictions to 
protect wildlife X 

Contractors restrict free ranging 
dogs on construction sites X 

Evaluate impacts to big game on 
crucial winter range during 
drilling and pipeline work X 

Evaluate short- and long-term loss 
of habitat within big game crucial 
winter range (well pads, pipeline 
routes and roads) X 
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Table 6-1. Continued. 

Issue 

General Federal 
Public Industry Agencies 

State 
Agencies 

County/Local 
Governments 

Evaluate disturbances of, or habitat 
alteration on, sage grouse breeding 
complexes and wintering areas X 

Evaluate disturbances which could 
impact black-footed ferrets or 
burrowing owls X 

Evaluate impacts to nesting raptors 
and/or loss of nest sites X 

Evaluate impacts of power line 
construction, especially across 
or along water courses and lakes 
or ponds which may cause loss of bald 
eagles, hawks, sandhill cranes and 
whooping cranes X 

Evaluate disturbances which could 
impact bald eagle winter roosting 
habitats X 

Evaluate impacts to riparian and 
wetlands habitats X 

Evaluate impacts of projects on 
ephemeral stream dewatering X 

Discuss pipeline monitoring and 
leak detection for pipelines X 

Evaluate long-term and cumulative 
impacts for the Fontenelle gas 
plant and wellfield X 

Mitigation should be required for 
all local serious impacts X 

Disturbed areas should be 
revegetated as soon as possible 
with native species, particularly 
on crucial winter ranges and 
riparian habitats X 
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Table 6-1. Continued. 

Issue 

General 
Public Industry 

Federal 
Agencies 

State 
Agencies 

County/Local 
Governments 

Consideration should be given 
to non-vegetative habitat components 
such as soils, topography and 
water availability 

X 

Prairie dog town surveys, raptor 
nest surveys and sage grouse 
distribution surveys should be 
initiated at least two years ahead 
of the planned project start-up 

X 

Winter inventory work should include 
sage grouse winter distribution, 
prairie dog town mapping and 
black-footed ferret searches. 
Spring/Sumner inventory work should 
include searches for sage grouse 
leks and raptor nests. 

X 

Evaluate all possible alternatives, 
including purchase of carbon dioxide 
from Exxon's Shute Creek Plant X X X X X 

Construction activities and possible 
inpacts to state roads and other 
existing roads 

X X 

Impacts of oversize loads associated 
with project equipment on state roads 

X 

Permits necessary from State 
Engineer's Office for water use 

X 

Characteristics of accidental 
pipeline ruptures 

X 

Gas plant emission estimates and 
cumulative impacts from other 
sources in the area X X X X 

Scenarios for possible release of 
carbon dioxide to the atmosphere X X 
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Table 6-1. Continued. 

Issue 
General 
Public Industry 

Federal 
Agencies 

State 
Agencies 

County/Local 
Governments 

Possible enrichment of hydrogen 
sulfide in the reservoirs and 
implications for safety and 
resources X X 

Estimates of total disturbance from 
field-related construction X 

Nature of the sealed system used to 
produce and inject carbon dioxide X 

Number of workers needed for 
construction, including residency 
patterns by project and an estimate of 
permanent and temporary workers X 

Criteria used to select a reservoir 
for carbon dioxide-enhanced oil 
recovery X X 

Methods used to maximize Wyoming 
residents in the workforce X X 

Use brush beating and minimum 
blading where possible X 
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revised based on written comments and 
the document was subsequently 
published as the official draft EIS. 

The Amoco Carbon Dioxide Projects 
Draft Environmental Impact Statement 
(DES88-49) was filed with the 
Environmental Protection Agency on 
November 18, 1988 and announced in the 
Federal Register. Volume 53. Number 
218. page 45598. In addition, news 
releases were sent to the media in 
areas that would be affected by the 
Proposed Action or its alternatives. 

These releases announced the 
availability of the draft, described 
the Proposed Action and alternatives 
and requested public comment on the 
adequacy and accuracy of the draft 
EIS. About 300 copies of the draft 
EIS were distributed to various 
individuals, organizations and 
government agencies. There were no 
requests for public hearings during 
the comment period. 

Agencies that participated in the 
scoping process are listed below: 

Federal Agencies 

Advisory Council on Historic 
Preservation 

Army Corps of Engineers 
Bureau of Indian Affairs 
Bureau of Reclamation 
Department of Health and Human 
Services 

State of Wyoming 

Department of Administration 
and Fiscal Control 

Department of Environmental Quality 
Department of Geography and 
Recreation, University of Wyoming 

Economic Development and 
Stabilization Board 

Employment Security Commission 
Enhanced Oil Recovery Institute 
Game and Fish Department 
Geological Survey 
Governors Office 
Highway Department 
Industrial Siting Administration 
Institute for Policy Research Job 
Service of Wyoming 

Other States 

Colorado Division of Wildlife 
Montana Department of Fish, Wildlife 

and Parks, Billings Office 

Environmental Protection Agency 
Fish and Wildlife Service 
Forest Service 
National Park Service 
Soil Conservation Service 

Oil and Gas Conservation Commission 
Public Service Commission 
Senator Simpson’s Office 
Senator Wallop’s Office 
State Archives, Museums and 
Historical Deptartment Historical 
Research Division 

State Engineer’s Office 
State Historical Preservation Office 
State Legislature 
University of Wyoming 
American Heritage Center; 
Coe Library 

Water Development Commission 

Montana Department of Fish, Wildlife 
and Parks, Bozeman Office 
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Local Governments/Organizations 

Big Horn County 
Big Horn County Attorney 
Big Horn County School District 

No. 1 
Casper Board of Realtors 
Casper Chamber of Commerce 
Casper Motel and Hotel Owners 
Association 

Castle Rock Medical Clinic and 
Castle Rock Hospital District 
(Green River) 

City of Cody 
City of Green River 
City of Kemmerer 
City of Powell 
City of Riverton 
City of Rock Springs 
City of Worland 
Cody Chamber of Commerce 
Cody Job Service Center 
Eden-Farson Fire Control District 
Elk Basin Water Users Association 
Farmer’s Canal Company 
Fremont County 
Fremont County Fire Fighters 
Fremont County School 
District No. 1 

Fremont County School 
District No. 25 

Fremont County Solid Waste Disposal 
District 

Green River Chamber of Commerce 
Hot Springs County 
Hot Springs County School 
District No. 1, Thermopolis 

Hot Springs School District #1 
Hot Springs Hospital 
Kemmerer 
Kemmerer Area Chamber of Commerce 
Kemmerer Job Service Center 
Kemmerer Volunteer Fire Dept/S. 
Lincoln Fire Protection District 
Lander Job Service Center 
Lander Motel Association 
Lincoln County 
Lincoln County School 
District No. 1 

Memorial Hospital (Rock Springs/Green 
River area) 

Midwest School District 
Natrona County 
Natrona County School 
District No. 1 

Park County 
Park County Fire District No. 2, Cody 
Park County Fire Protection 
District No. 1, Powell 

Park County School 
District No. 1 (Powell) 

Park County School District No. 6 
Park County School 
District No. 16 

Postmaster, Unincorp. Town of Farson 
Powell Hospital and Nursing 

Home, Powell 
Powell Recreation District 
Riverton Chamber of Commerce 
Riverton Fire Protection District 
Riverton Job Service Center 
Rock Springs Chamber of Commerce 
Shoshone - Heart Mountain 
Irrigation District 

S. Lincoln County Hospital Dist./ 
S. Lincoln Medical Center 

Sweetwater County 
Sweetwater County School 
District No. 2 

Town of Deaver 
Town of Diamondville 
Town of Edgerton 
Town of Frannie 
Town of Granger 
Town of LaBarge 
Town of Meeteetse 
Town of Midwest 
Town of Opal 
Town of Thermopolis 
Washakie County 
Washakie County School 
District No. 1 

Washakie Memorial Hospital 
West Park Hospital, Cody 
Willwood Irrigation District 
Worland Fire Protection District 
Worland Job Service Center Wyoming 
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Citizen Groups and Regional Societies 

Oregon-California Trail Association 
Rocky Mountain Heritage Task Force 
Wyoming Association of Professional 
Archaeologists 

Industry/Business 

Amoco Pipeline Company 
Amoco Production Company 
Caldwell Realty, Cody 
Carl Weissman & Sons 
CMS Realty, Rock Springs 
Dale Crank, Engineering Consultant 
Daniel’s Mobile Home 
Doubletree Agency, Worland 
Eagleton Engineering 
Econ Inc. 
Edgerton Service & Equipment Company 
Engineering Association 
ERA Aspen Realty Inc., Riverton 
Exxon Pipeline Company 
Exxon Production, U.S.A. 
Fontenelle Store 
Geesey Real Estate Brokerage Inc., 
Diamondville 

G.Q. Bower Co., Worland 
Graham, Dietz and Associates 
Hake Realty, Worland 
HCA Riverton Hospital 
Hilltop National Bank 
Holiday Inn, Rock Springs 
Holly Sugar 
Hot Springs REA 
Ingberg Miller Engineers 
John Bunning Transfer 
Kiewit 
Mary P. Brooks, Realtor, 

Green River 

Wind River Multiple Users 
Wyoming Outdoor Council 

Melin Realty, Worland 
Memorial Hospital (Rock Springs/ 

Green River area) 
Midway Liquors 
Minter Realtors 
Mobil 
Mortimore Ambulance Service 
New-Tex Supply Company 
Northern Engineering & 
Testing, Inc. 

Northwest Pipeline Company 
Pacific Power and Light Company 
Petroleum Association of Wyoming 
Properties West Inc., Thermopolis 
Riverton Valley Electric 
RVEA 
Sandy Crossing Ent. 
Terra Resources 
The Property Company, Casper 
The Real Estate Brokerage, Worland 
Tri-State 
West Park Hospital, Cody 
Williston Basin Pipeline Company 
Wind River Realty, Riverton 
WLCScJ 
World Oil & Gas 
Wyo-West, Thermopolis 
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Document Availability 
a 

Copies of the final EIS may be obtained from: 

Bureau of Land Management 
Attention: Glen Nebeker 
Casper District Office 
1701 E. E Street 
Casper, Wyoming 82601 
(307) 261-7600 

The final EIS will be available for public review during normal business hours 
and limited numbers of copies will be available for distribution at: 

Bureau of Land Management 
Miles City District Office 
P.0. Box 940 
Miles City, Montana 59301 
(406) 232-4331 

Bureau of Land Management 
Wyoming State Office 
P.0. Box 1828 
2515 Warren Avenue 
Cheyenne, Wyoming 82003 
(307) 772-2425 

Bureau of Land Management 
Worland District Office 
P.0. Box 119 
101 S. 23rd Street 
Worland, Wyoming 82401 
(307) 347-9871 

Bureau of Land Management 
Billings Resource Area 
810 East Main 
Billings, Montana 59105 
(406) 657-6262 

Bureau of Land Management 
Rock Springs District Office 
Highway 191 North 
Rock Springs, Wyoming 82902 
(307) 382-5350 

Bureau of Land Management 
Rawlins District Office 
P.0. Box 670 
1300 North 3rd Street 
Rawlins, Wyoming 82301 
(307) 324-7171 
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Initial Mailing List for Final EIS 

Copies of the FEIS were mailed to the following agencies and 
individuals: 

BIA, Wind River Agency 
Charlie Dillahunty 

City of Casper 

Richard D. Gorton 
Department of Army 
Omaha District, Corps of Engineers 

Mr. Allan Edwards 
State Planning Coordinator’s Office 

Montana Department of 
Natural Resources and 
Conservation 

Lilian Stone 
OEPR 

David Algeo 
Rocket Miner 

Ms. Janice Anderson 
Riverton Valley Electric 

Mr. Steve Holl 
Jones and Stokes Associates 

Wyoming Stock Growers Association 

Rocky Mountain Oil & Gas 
Association 

Mr. David Bain 
Public 

Mr. Ralph Bartz 
NOKTA 

Ms. Barbara Bell 
Riverton Ranger 

Mr. Tom Bell 
Wyoming Outdoor Council 

Mr. Matthew Bilodeau 
U.S. Army Corps of Engineers 

Bruce Bollersten 
Texaco 

Rusty Bonser 
Lincoln County Planning Director 

Mr. Clint Brandon 
Public 

Mr. Arnold Brankenhoff 
Williton Basin Pipeline Co. 

Mr. Roy Bryon 
Public 

Ms. Karen Buck 
OCTA 

LaMar R. Byran 
Daily News 

Mr. Gene Carmody 
Green River School District #2 

Mr. Bob Carroll 
Econ Inc. 

Mr. Neal Carroll 
Hot Springs School District 

Ms. Linda Chenoweth 
Exxon 

Loreen Christianson 
Bureau of Reclamation 

David E. Clapp 
Center for Environmental Health and 
Injury Control 

Mr. John H. Clifton 
Oil and Gas Properties 

Mr. Brad Clow 
WLC & J Inc. 

K. Collins 
Casper Star 

Mr. Jack Johnson 
Hot Springs County Commission 

United Engineers & Constructors 

Environmental Review Coordinator 
EPA Region VIII 

Mr. Steve Core 
KUGR 

Mr. George Bower 
Public 

6-13 

Mr. Robert Daniels 
Daniels Mobile Home 



Mr. Don Davidson 
Public 

Mr. Dennis Davis 
Casper Star-Tribune 

Mr. Wayne Deason 
Bureau of Reclamation 

Rowland Ivy 
Exxon Pipeline 

Ms. Pam Redfield, Office Director 
U.S. Senator Malcom Wallop 

Ms. Nancy Shaw, Office Director 
U.S. Senator Alan K. Simpson 

Byra Kite, State Director 
U.S. Senator Malcom Wallop 

Mona White, Office Director 
U.S. Senator Malcom Wallop 

Mr. Joe Ratliff, Staff Director 
U.S. Senator Alan K. Simpson 

Mr. Dave Dufek 
Wyoming Game and Fish Department 

Mr. Don Eastman 
Public 

Mr. George Farris 
BIA 

Mr. Ronald Starkey 
US Fish and Wildlife Service 

Wyoming Wildlife Federation 

Mr. Mark Femster 
RVEA 

Billie Jelouchan, Field 
Representative 

U.S. Senator Malcom Wallop 

Department of Game and Fish 
District 4 

Department of Game and Fish 
District 1 

Department of Game and Fish 
District 3 

Department of Game and Fish 
District 5 

Department of Game and Fish 
District 2 

Department of Game and Fish 
District 6 

Department of Game and Fish 
District 7 

Mr. Ed Fisk 
Bureau of Land Management 

Mr. Jerry Flifauff 
Public 

Mark D. Foss 
Dakota Gasification Co. 

Mr. Jim Frost 
Green River Star 

Ms. Wendy Frueauf 
Petroleum Association of Wyoming 

Mr. Dan Fuchs 
Carl Weissman & Sons 

Mr. Mike C. Galwail 
Hilltop National Bank 

Mr. Noel H. Ginest 
Mobil 

Mr. Edwin Gooley 
U.S. Army Corps of Engineers 

Ms. Bettie Graham 
Public 

Mr. Allan Griffin 
Public 

Mr. Bob Gross 
Daily News 

Wyoming Wool Growers 

Mr. Wayne Gudgell 
Sweetwater County 

Mr. Nick Hahn 
Edgerton Service and Equipment 
Company 

Royce Harbicht 
Pacific Power & Light Co. 

Mr. Clifford A. Haupt 
US Geological Survey 

Mr. Scott Hazel 
Powell Tribune 
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J. C. Hefley 
Amerada Hess Corp. 

Arlen Herschberger 
The Rockport-Essex Co. 

Mr. Paul Hoffman 
U.S. Representative 

Dick Cheney 

K. Allan Iverson 
Public 

Mr. Gary Jackev 
Public 

Mr. Jeff Jacobsen 
Midwest Schools 

Mike Jamison 
KPOW 

Jeff Jewett 
Public 

Mr. Harold M. Johnson 
Inberg-Miller Engineers 

Mr. William Jones 
Public 

Mr. Walt Jones 
Northern Engineering and Testing 

Ms. Kathryn Kacle 
Public 

Mr. Andy Kasehagen 
Lincoln County 

Mr. William G. King 
Wind River Multiple Users 

Mr. Bob King 
Wold Oil and Gas 

Mr. Jim Kirsch 
Hot Springs REA 

Mr. Mark Kot 
Sweetwater County Planning 
Department 

Kriste Kramer 
RVEA 

Gil Kutchins 
Moncrief Oil 

Mr. Eric Lambriel 
Northwest Pipeline 

Mr. Jim Large 
Public 

Mr. Lee Leerman 
Job Service of Wyoming 

R.A. Lofland 
Public 

Mr. Bob Luce 
Public 

Kathy Lynch 
Public 

Mr. Tim Lyon 
Public 

Ms. Ruth Ann Norris 
U.S. Representative Dick Cheney 

Mr. Jimmy Marrow 
Eagleton Engineering 

Mr. Curtis Martin 
Sandy Crossing Ent. 

Tim Martin 
Williston Basin Interstate 
Pipeline Co. 

Robert A. McDonald 
ENSR Consulting & Engineering 

Mr. Carl McKinney 
Public 

Mr. Dick Nelson 
Public 

Mr. Harvey Nishi 
Public 

Mr. Ron Niziolek 
Engineering Association 

Wyoming Association of 
Professtional Archeologists 

Ms. Marline Peterson 
Public 

E. Phillips 
Thermopolis Independent Record 

Chris Plant 
State Legislature 

Cindy Ramirez 
Marathon Oil Co. 
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Dee Reed 
New-Tex Supply Company 

Mr. Mark Reid 
Public 

Mr. Tony Padilla, Field Rep. 
U.S. Representative Dick Cheney 

Ms. Diane Rodekohr 
U.S. Senator Alan K. Simpson 

Director of Environ. Project 
Review 

Department of the Interior 

Ms. Maria Robb 
Midway Liquors 

Mr. Gary Robbins 
Kiewit 

Mr. Joe Rochelle 
Terra Resources 

Mr. Bob Ruenells 
OCTA 

Mr. Pete Rust 
Sweetwater County Planning 
Department 

Mr. William Schwartz 
Public 

Mr. Roy Seaman 
Eagleton Engineering 

National Park Service 
Rocky Mtn. Regional Office 
Division of Planning and Compliance 

Olef Simonsen 
Public 

Ms. Francis Smith 
Public 

Dave Soker 
Region 6, USFWS 

Mr. Curtis J. Soknes 
Green River School District #2 

Mr. Robert Stewart 
Public 

Mr. Jim Stubbs 
Exxon 

Ms. Glenn Sugano 
Public 

Terry Tharp 
Big Horn County Attorney 

Sandra Down 
Town of Thermopolis 

Ms. Lynn Thomas 
Graham, Dietz, and Assoc. 

Mr. Jim Trafton 
Stauffer Chemical Co. 

Mr. Mike L. Walker 
Nothern Engineering and Testing, 
Inc. 

Mr. Dennis Watt 
Sweetwater County Planning 
Department 

Jaime Wearin 
Pacific Power & Light Co. 

Kim Weaver 
Public 

Dan Whipple 
Star Tribune 

Mr. Chuck Wilke 
Public 

Mr. Dennis Williams 
John Bunning Transfer 

Mr. Matt Winters 
Star-Tribune 

Ms. Paula Wonnecott 
Sweetwater TV 

Mr. Wayne T. Wright 
City of Kemmerer 

David Zornes 
Phillips Oil 

Marilyn Henderson 
Office of Federal Activities 
Environmental Protection 
Agency 
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CHAPTER 7 
COMMENT LETTERS AND RESPONSES 

The BLM received 27 letters addressing 
the draft EIS. All letters were 
assigned a reference number and re¬ 
viewed. See Table 7-1 for a list of 
commenters. Individual comments that 
presented new data or issues or 
suggested changes, sources or 
methodologies were identified and 

responded to. The responses are 
adjacent to each comment letter and 
are identified by the reference number 
appearing in the letter. Responses 
either explain that the EIS text has 
been changed as recommended or explain 
why a change was not appropriate. 
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Table 7-1. Comment Letter Reference Numbers. 

Reference Source Representing Location 

1 Phyllis J. Crerar 

2 Neal F. Carroll 

Vincent V. Hayes 

3 John Sullivan 

4 Mike Sullivan 

4a Dr. David L. Whitman 

Dr. Richard E. Ewing 

4b John W. Jackson 

4c Richard G. Stockdale 

4d-e Randolf Wood 

4f Gary G. Beach 

4g Francis Petera 

4h Donald G. Roberts 

4i Harry C. Underwood 

4 j Thomas E. Marceau 

4k Donald B. Basko 

41 Gary B. Glass 

5 Richard Strait 

6 J.M. Tratton 

7 John T. Nelson 

8 Rusty Bonser 

9 John Albanese 

10 R.E. Rennells 

Karen Buck 

11 David E. Clapp 

12 Richard D. Gorton 

13 Richard D. Goddard 

14 Robert R. DeSpain 

15 W.D. Taylor 

Chamber of Commerce 

Hot Springs County School Dist. #1 

Hot Springs County Conmission 

Mayor 

Governor 

Enhanced Oil Recovery Institute 

University of Wyoming 

Water Development Commission 

State Engineer's Office 

Department of Environmental Quality 

Office of Industrial Siting 

Game and Fish Department 

Public Service Commission 

Wyoming State Highway Department 

Wyoming State Archives, Museums 

and Historical Department 

Oil and Gas Conservation Commission 

Geological Survey of Wyoming 

National Park Service 

Stauffer Chemical Company 

Office of County Engineer 

Office of Planning and Development 

Wyoming Association of Professional 

Archaeologists 

Oregon-California Trails Assoc. 

Public Health Service/Centers for 

Disease Control 

Department of the Army 

Corps of Engineers 

Exxon Company, U.S.A. 

Environmental Policy Branch 

Upper Colorado Regional Office 

Thermopolis/Hot Springs 

Thermopolis, Wyoming 

Hot Springs County, Wyoming 

Town of Thermopolis 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

State of Wyoming 

Rocky Mountain Region 

Green River, Wyoming 

Sweetwater County, Wyoming 

Lincoln County 

Wyoming 

Independence, Missouri 

U.S. Department of Health 

and Human Services 

Department of the Army 

Corps of Engineers 

Midland, Texas 

Environmental Protection Agency 

Bureau of Reclamation 



COMMENT LETTER 1 PAGE 1 OF 1 

THERMOPOL1S - HOT SPRINGS 
CHAMBER OF COMMERCE 

JANUARY <i. 1929 

DU7CAU Or' LAUD MANAG^EII?: 

THIS LLTTCH IS IN SUPPORT OP THE AMOCO C02 PROJECT WITHIN 

wyo. v.'E as a cop^unity would dr very supportive and do 

what is needed to assist. v:e are drawing up a final PUR¬ 

POSE FOR THE SUPPORT EPPOKTR. SUCH AS PROVIDING THE 

NEEDED TEASPORTAION TO TEE WORK SITES PROM TKERMOPOLIS. 

Ti!IS WOULD PROVIDE THE WORKERS VNO LIVED IN THERI’OPOLIS 

OH WCnKE.RS WHO WOULD CECDSF. TO LIVE WERE, A PLANS OP 

TRANSPORTATION TO AID 1 KOI'. JOb SITES. 

A FORE DETAILED PURPOSAL OP SUPPORT ’/.'ILL PE FOLLOWING. 

I? WT. CA.N EE OF ANY PUETiiLF! ASSISTANCE PLEASE FEEL FREE 

TO CALL US 307-6^-2192. 

SINCERELY. 

PHYLLIS J. C.Rf.HAR. 

CNA.iEEn ••iM Anrn 

220 Park Street • Thermopolis, Wyoming 82443 • 307-864-2636 

RKSPOHSB TO LBTTBR li THXRMOPOLIB-HOT SPRINGS CHAMBER OF COMOERCB 

1.1 Thank you for your comnent. Amoco has been notified of your offer to 
provide transportation. 



COMMENT LETTER 2 PAGE 1 OF 2 

HOT SPRINGS COUNTY SCHOOL DISTRICT NO I 
415 Sprlngulew 

Thermopolis, Wyoming 82443 

Neal F. Carroll 
Superintendent of Schools Phone 307-864-2331 

January 4, 1989 

Mr. Glen Nebeker 
Bureau of Land Management 
Casper District Office 
1701 East E Street 
Casper, WY 82601 

RE: Dept, of Interior Draft Environmental Impact Statement, Amoco Cirbon Dioxide Project 

Dear Mr. Nebeker: 

This correspondence is written in relation to the Department of Interior Draft 
Environmental Impact Statement for the Amoco Carbon Dioxide Project dated November 
of 1988. 

The Hot Springs County Chamber of Commerce is submitting a program proposal to 
provide transportation to and from Thermopolls to the Little Buffalo jasln Field at 
no cost to the project. The Hot Springs County School District No. 1 Board of 
Trustees at their last regular meeting appointed one of its members, Dr. Vernon 
Miller, and myself, to represent the district in this matter. The s:hool district 
is fully in accord with our Chamber of Commerce proposal and is asklig that favorable 
consideration be given to their request. We feel that the persons v'r.o will be working 
on this CO2 project should have the opportunity to determine in whicr bedroom 
community they would rather reside. This proposal, if accepted, would allow them to 
make their decision at no cost to the project. 

The Thermopolis schools are in a very favorable position to accspt additional 
students at the elementary, middle school, and high school levels wltnout having 
to build additional facilities. Consequently, any additional studer.'.s would be an 
asset to our programs, and their parents would be an asset to our community. 

In summary, we would ask that if you are unable to provide bus «ervlce to both 
communities (Worland and Thermopolis) on an equal basis, that this project proposal 
as submitted by the Hot Springs County Chamber of Commerce be given serious and 
favorable consideration. 

Thank you for your Interest in this matter. 

Sincerely, 

H4al F. Carroll 
'Superintendent of Schools 

NFC/cl 

cc: Chamber of Commerce 
Hot Springs County Commissioners 

2.1 

RESPONSE TO LETTER 2< HOT SPRINGS COUNTY SCHOOL DISTRICT NO. 1 

2.1 Thank you for your comment. Amoco has been informed of the excess 
capacity in Hot Springs School District No. 1. 



COMMENT LETTER 2 PAGE 2 OF 2 

JANUARY 4.1988 

TO KHOI'! IT MAY CONCERN: 

IN THE NEAR FUTURE THE, AI'ACO C02 PROJECT WILL BE PASSING 

THROUGH WASHAKIE CO. AND HOT SPRINGS CO. THE HOT SPRINGS. 

CO. COMMISSIONERS WISH TO JOIN THE TEPNOPOLIS CHAN.EER 0? 

COMMERCE, THE CITY OF THERMOPOLIS. AND THE PATRONS OF HOT 

SPRINGS CO. TO SHOW THEIR SUPPORT OF THE PROJECT. THIS 

ASSISTING WILL, OR CAM BE. IN THE FORM OF HOUSING AND PRO¬ 

VIDING WORKERS. AND THE TRANSPORTATION. 

IF WE CAN BE OF "FURTHER SUPPORT PLEASE LET US KNOW AND WE 

WILL DO WHAT EVER WE CAN TO PROVIDE SUPPORT FOR THE FRCJECT. 

THANK-YOU I I 

SINCERELY. 

s 

VINCENT V. HAYES. 

CO. COMMISSIONER 



COMMENT LETTER 3 PAGE 1 OF 1 

Tcmwod ©(? Tnb®ffnoD(S)]p(Dll8s 
PO BOX 603 / 420 BROADWAY 

THERMOPOLIS WY 82443 

MAYOR 
0071664 ©205 

CHIEF OF POLICE 
JOINT LAW ENFORCEMENT FACILITY 
007)864 3114 
CLERK TREASURER 
007)86 . 38 38 

January 4, 1989 

Bureau of Land Management 
Casper District Office 

1701 East E Street 
Casper, Wyoming 82601 

Attn: Glen Nebeker 

The Town of Thermopolis is very excited about the proposed Amoco 
carbon dioxide project and is in support of the proposed 
transportation program as submitted by the Therncco1is-Hot 

Springs County Chamber of Commerce. 

The Town has many vacant homes due to the closure ci TRW Reda 
Pump and we certainly welcome the workers and their families to 
our community and if the Chamber’s proposal is accepted, our 
community would benefit without additional costs to your project. 

We ask for your support, in consideration of this proposal. 

Sincere1y 

Mayor 

3 1 

RESPONSE TO LETTER 3t TOWN OF THERMOPOLIS 

3.1 Thank you for your comment. 
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STATE OF WYOMING 
OFFICE OF THE GOVERNOR 

MIKE SULLIVAN CHEYENNE 62002 

GOVERNOR 

January 6, 1989 

Mr. Glen Nebeker 

BLM Team Leader 
BLM District Office 
1701 East E Street 

Casper, WY 82601 

Re: Amoco COa Pipeline - Draft Environmental Impact Statement 

Dear Mr. Nebeker: 

The Draft EIS for this project has been circulated for 
review by the state agencies. Thank you for the opportunity to 

be involved in this process. Copies of the state agency comments 
are included herewith for your consideration. 

1 strongly support this project and endorse enhanced 
oil recovery (EOR) projects in general that serve to increase 
production from our existing oil fields. Such projects encourage 

the most efficient production of oil and the most effective 
utilization of our natural resources. This project will provide 
C02 for EOR in four existing fields in Wyoming. The EOR projects 
in those fields have the ability to significantly increase the 

oil recovery, thus increasing production and economic benefits 
with minimal environmental impact. 

The University of Wyoming Enhanced Oil 
Institute was provided copies of the Draft EIS. The 
has conducted considerable research into enhanced oil 
techniques. They are very supportive of the proposed 
and their comments are also included herewith. 

Recovery 
Institute 
recovery 

proj ect, 

The Public Service Commission staff raised questions 
regarding the design and construction of the pipeline facilities. 
There is a concern relative to the safety of high pressure pipe¬ 

lines. The state does not have jurisdiction in this area. If 
the BLM does receive plans for the facilities as part of this 

process and desires assistance in the review of those documents, 
the PSC may be able to provide some assistance. This could help 
address any safety issues that may arise if they are not 
addressed by other means. 

4.1 

4.2 

RESPONSE TO LETTER 4i GOVERNOR SULLIVAN 

4.1 Copies of letters from each of the state agencies have been printed 
following the Governor's summary letter. BLM has not responded to each 
of the letters from the state agencies in this chapter. Rather, 
information provided was utilized, where appropriate, to prepare the 
FEIS. 

4.2 Construction of the C02 pipelines would be subject to regulations of the 
U.S. Department of Transportation. BLM appreciates the state's offer 
to provide technical assistance in reviewing the Plans of Development 
and pertinent pipeline design factors. When such plans are provided by 
Amoco, BLM will solicit technical input from the Wyoming Public Service 
Commission as necessary for design criteria and construction techniques 
beyond the BLM's area of expertise. 
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Mr. Glen Nebeker 

January 6, 1989 
Page Two 

The Game and Fish Department has made several comments 

regarding this project. Most of these comments should be useful 
in your review. 1 do not, however, share the concern expressed 
in their letter regarding the degree of confidence in the ability 

to apply appropriate mitigation measures. I am satisfied that 
mitigation measures have been identified to protect the fish and 

wildlife resources. These can be modified or waived on a case- 
by-case basis if it is determined tnat the protection afforded by 
the mitigation measure is not necessary or adequate. Necessary 

and appropriate mitigation should be applied to protect the 
environment and other resource values. However, measures which 

are not clearly necessary serve to place an unnecessary burden on 
the development and use of those resources. I request that the 

BLM continue to coordinate the consideration for requests for 
waivers with the affected agencies of state government. Informa¬ 
tion obtained from this coordination will be useful to BLM in 

reaching decisions on these requests. 

There are several potential socio-economic affects that 
could be felt during the construction of this project. As stated 
by the staff of the Industrial Siting Administration, Amoco has 
proposed several mitigation measures that should effectively 
address those potential impacts. The measures proposed by Amoco 
recognize my concerns regarding such areas as employment of 

Wyoming workers and distributing sales and use tax revenues in a 
manner which allows communities and counties to best respond to 
potential impacts. I agree that Amoco should be commended for 
offering these mitigation measures and encourage that they be 
included as part of the final decision. 

I would appreciate being kept Informed of progress and 
future activities relating to this project. 

With best personal regards, I am 

Very truly yours, 

Mike Sullivan 

4.3 

4.4 

MS:aes 

Enclosures 

cc: Ray Brubaker, State Director, BLM 

RESPONSE TO LETTER 4 CONTINUED 

4.3 Many of the comments provided by the Game and Fish Department have been 
incorporated into the FEIS. BLM will continue to coordinate requests 
for waivers with the affected agencies of state government. 

4.4 Amoco'8 voluntary commitments to reduce socioeconomic impacts have been 
incorporated into the FEIS and will be included as mitigative measures 
in any rights-of-way subsequently issued by the BLM. 
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UNIVERSITY OF 

WYOMING 

David L. Whitman, PhD, PE 
Asaociata Oiractor 
Enhanced Oil Recovery Institute 
P.O. Bo* 3295 
Laramie. WY 82071-3295 
(307) 766-2911 

January 3, 1989 

Mr. Glen Nebeker 
Bureau of Land Management 
Casper District Office 
1701 East E Street 
Casper, WY 82601 

Dear Mr. Nebeker: 

As the Director and Associate Director of the University of Wyoming's Enhanced Oil 
Recovery Institute (EORI), Dr Richard Ewing and myself heartily support Amoco's 
proposed Carbon Dioxide Projects as outlined in the DEIS dated Novemoer, 1988. As 
is well documented, Wyoming's oil production has been declining over the past few years, 
and, in fact, over 50% of our production is coming from a small number of fields, some 
whose lives are over 50 years. The State cannot afford to let this trend continue into the 
future. 

One way to increase production is through the implementation of Enhanced Oil Recovery 
(EOR) techniques in these old fields, such as described by the DEIS. V/e believe that 
implementing these techniques will extend the producing life of the reservoirs: while also 
increasing the revenues received by the State. In particular, we, at the EORI, have been 
doing a good deal of research on CO, flooding, as well as watching Amoco’s and 
Chevron’s field applications of the process. We are convinced that this process should 
be a high priority item for Wyoming, due to the large natural supply of CO„ the 
ameniability of a good number of Wyoming crudes to this process, and the technical 
success of the field projects I towever, as pointed out in the DEIS, a major problem is 
CO, supply to the Powder and Wind River Basins at an economic price. With current oil 
prices at $ 15-$ 17 per barrel, CO, must be delivered at the lowest possible price. We 
believe that the proposed Fonlenelle project and the associated pipelines may be able to 
lower CO, prices to a competitive level. We also believe that the price of CO, from the 
proposed alternatives of power plant flue gas, vent gases from industrial plants, and vent 
gases from coal gasification facilities, will be much higher than can be tolerated for EOR 
projects, at least for the near term Construction of Phase II of the LaBarge Project and 
construction of the pipelines proposed in the DEIS may or may not have similar 
economics (at least to Amoco) as the Fontenelle project. 

Finally, we believe that the adverse environmental effects described in the DEIS are vastly 
overwhelmed by the economic and technical advantages of the projects. Getting a 
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dependable source oi CO, to the Northern and Northeastern portions of Wyoming, as well 
as the Williston Basin area, is crucial to the economic development of this type ol EOR 
process. We believe that once a pipeline is deve'eped, more and more operators will 
become interested in applying the CO, process in their fields. 

If either Dr. Ewing or myself can be of any further use to you, please do not hesitate to 
contact either one of us. 

Sincerely, 

Qacsc^/ c£ £ £^"£ fli) 

Dr. David L. Whitman Dr. Richard E. Ewing 
Associate Director Director 

cc: Alan Fdwards 

State Planning Coordinator's Office 
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OF WYOMINO 
MIKE SULLIVAN 

GOVERNOR 

tyl/a/e#' ^eMelofirnesil <~foarn.~ni&Masv 

HERSCHLER BUILOINO 
TELEPHONE: 307-777 7628 CHEYENNE. WYOMINO 82002 

Micha«l K Purcell 
Administrator 

MEMORANDUM 

Beryl 2 Churchill 
William L Glam 
Myron Goodson 
Paul Hickey 
Wayne Moore 
JW Myers 
Leslie Petersen 
Merl Busier 

TO: 

FROM: 

SUBJECT: 

DATE: 

Alan Edwards, SPC Office 

John W. Jackson, Deputy Administrator - 

Comments AMOCO CARBON DIOXIDE PROJECTS 

January 4, 1989 

The only conflict with water development Is on the Little Buffalo Basin 

Spur Pipeline. At about milepost 15 on the Spur Pipeline, the Spur Pipeline 
will traverse the Lower Gooseberry Reservoir site. This is an undeveloped site 
but did show promise as a solution to water short lands on Gooseberry Creek. 

JWJ:Jb 
Attachment 
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SPtale fotigineei \ 

MIKE SULLIVAN 
GOVERNOR 

CORDON W. FASSETT 
STATE ENGINEER 

HERSCHLER IUILDINO Cheyenne. Wyoming 12002 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

December 1, 1988 

Mr. Alan Edwards. State Planning Coordinator's Office 

Richard G. Stockdale, Administrator, Ground Water Division 

Review of Draft Environmental Impact Statement for the Amoco Carbon 

Dioxide Projects. State Identifier Number 87-349 

Doug Gilmer of the State Engineer's Office has reviewed this DEIS and 

found all aspects concerning impacts to surface water and ground water to have 
been addressed satisfactorily. Our only concern is that Amoco comply fully 
with the State Engineer's Office permitting requirements for all water used 
for dust abatement during construction, in hydrostatic testing of the 

pipeline, and any other uses not specifically mentioned here. 
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Adm.nislrat.on A.r Qual.ly Division Land Oual.ly O.v.l.on Sold Walla ManagamaiM P.ofliam Waici Oual.ly Division 
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MEMORANDUM 

TO: 

FROM: 

DATE: 

Alan Edwards, State Planning Coordinator's Offloe 

Randolph Wood, Director, Dept, of Environmental Quallt; 

December 28, 1988 

SUBJECT! Amoco Carbon Dioxide Projects Draft Environmental Impact Statement 

The comment from the Solid Waste Management Program concerns the handling of 
wastes generated from the construction and operation of these projects. 

All wastes generated from the construction of pipelines and the Carbon Dioxide 
recycle and gas processing plants must be disposed of in accordance with the 
Solid Waste Management Rules and Regulations. The report states that wastes 
from pipeline construction will be trucked off-site on a daily basis and 
disposed of in permitted solid waste disposal facilities, and that wastes from 
plant construction will be disposed of promptly. A certain percentage of 
these wastes will fall into the industrial solid waste category which will 
necessitate disposal in a permitted industrial waste disposal facility. 

Should chemical wastes be generated from the recycle and gas processing 
operations, waste characterization and special disposal requirements may be 
necessary. Authorization by the Solid Waste Management Program may be 
required for disposal of these wastes. 

C: Rob Gronewold 
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MIKE SULLIVAN 
GOVERNOR 

Department of Environmental Quality 

Herschler Building • 122 Wesl 25lh Street . Cheyenne, Wyoming 82002 

Adm.msimion A.I Ouility Division land Oualily Division Solid Walla Mimjtmim Piogiam Watai Quality Division 
(307) 777 7937_13071 777-7391_13071 777-7756_13071 777-7762_(307) 777 7761 

MEMORANDUM 

TO: Hillary Oden, Director, Bureau of Land Management 

FROM: Randolph Wood, Director, Department of Environmental Quality 

DATE: January *1, 1989 

RE: Review and comments on the DEIS for the Amoco Carbon Dioxide Projects 

Beth Pratt and Larry Robinson reviewed the above referenced document and 

provided the following comments; 

1. Page 1-19 states that Permits to Construct will be obtained to install 
wastewater facilities at the plants. It should be noted that permits are 
required for wastepits associated with pipelines, wastes from the plants 

and any sanitary wastes as well. 

2. Page 5-5 states that equipment refueling and maintenance will occur 
outside stream channels. These activities should be conducted a 
reasonable distance form streams to ensure that accidental spills do not 

enter waters of the state. 

3. During excavation activities, if groundwater is encountered which appears 
to be contaminated, the Water Quality Division should be notified. 

II. Water quality monitoring may be necessary during and after construction 
at certain sites to ensure that land disturbing activities do not result 

in violations of the state's turbidity standards. 

/mad 
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MIKE SULLIVAN 
GOVERNOR 

Office of dndub fatal ^Piling <jddminib faalion 

4TH FLOOR EAST HERSCHLER BUILDING CHEYENNE WYOMING 8200] TELEPHONE 307 777-7368 

January 4, 1989 

Alan Edwards 
Natural Resource Analyst 
State Planning Coordinator’s Office 
Herschler Building, 2nd Floor East 
Cheyenne, WY 82002 

Dear Mr. Edwards: 

Our Office has reviewed the socioeconomic sections of the Draft Environmental Impact 
Statement (DEIS) for the Amoco Carbon Dioxide Projects (November 1988) and the 
affiliated Socioeconomic Draft Technical Report (SDTR). The DEIS does not anticipate 
any significant socioeconomic impacts that cannot be overcome given the current economic 
conditions of the communities affected by the proposed projects. 

It is our understanding that Amoco intends to avoid negative socioeconomic impacts by 
volunteering to three mitigating measures. First, Amoco has committed to operating a 
busing program to direct in-migrant project workers to the five communities best suited 
to accommodate temporary growth (DEIS, p. 4-1). The busing program is also designed 
to eliminate the need for large parking areas at the plant sites and as a control measure to 
avoid traffic problems on rural roads. To be effective, the busing program will be 
mandatory for most construction employees at plant sites. To provide residents from non¬ 
busing communities with employment opportunities, Amoco may allow appropriate 
exceptions to accommodate this workforce. Second, Amoco has agreed to implement a 
local hiring program (DEIS, p. 2-48). The intent of tne program is to maximize the use of 
local labor by requiring contractors to coordinate their hiring needs with 'the local Job 
Services centers (DEIS, p. 2-48). By maximizing the use of local labor, impacts associated 
with in-migration should be minimized. Third, Amoco would require all contractors and 
subcontractors to obtain sales tax licenses in the counties where the construction work is 
being performed (SDTR, p. 340). By implementing this policy and/or directly paying all 
the associated sales/use taxes themselves, Amoco intends to insure that the revenues 
resulting from the projects will accrue to local governments where the facilities are being 
built. 
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The analysis of the potential socioeconomic consequences of the construction and operation 
of these five projects is based upon a series of assumptions. These assumptions may not 
be realized, if the direction of Wyoming’s economy changes. But, it is our understanding 
the system has at least three safeguards to protect the interests of local units of government. 
First, this DEIS and subsequent Final Environment Impact Statement (FEIS) will be the 
primary document for authorization of the Fontenelle and Elk Basin projects. All of the 
local units of government involved have or will have the opportunity to comment on the 
DEIS and FEIS. Second, before the three projects are authorized, each individual project 
will be reassessed. This reassessment will evaluate whether major changes have occurred 
in existing socioeconomic conditions (local economy, housing conditions, etc.) as compared 
to the assumptions in the DEIS. If a major change has occurred, the local units of 
government will be informed and have the opportunity to comment on busing destinations 
or other impacts. The analysis and/or authorizing document will change accordingly. 
Third, under NEPA any local unit of government has the right to ask the company to 
address unforeseen problems should conditions and assumptions change from those 
addressed in the DEIS. If the company and local unit of government cannot reach 
agreement, the matter can be referred to the local District Manager of the Bureau of Land 
Management for potential resolution. 

The five projects outlined in this DEIS have an estimated construction cost of some 
$520,000,000 and have the potential of benefiting numerous units of government in 
Wyoming. The authors of the document should be commended on the depth and breadth 
of their socioeconomic analysis for such a complex series of projects. Amoco should be 
commended on their voluntary actions to deal with and avoid negative impacts and enhance 
the positive benefits associated with the proposed projects. If the understanding that we 
have presented in this letter is correct, we believe that these proposed actions will offset 
any significant socioeconomic impacts that can be foreseen under the current economic 
climate of the affected communities. 

GGB/CBE 
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BILL MORRIS 
DIRECTOR 

$ante and HFuA Qefiaitmeni 

January 2, 1989 

MIKE SULLIVAN 
GOVERNOR 

EIS 5179 
USD1, Bureau of Land Mgmt 
Draft Environmental Impact 
Statement 
Amoco (CO2) Carbon Dioxide 
Project 
SIN: 87-349 
Statewide 

Mr. G. Alan Edwards 
State Planning Coordinator's Office 
Herschler Building 
Cheyenne, WT 82002 

Dear Mr. Edwards: 

Personnel of the Wyoming Game and Fish Department have reviewed the 
draft environmental Impact statement for the Amoco Carbon Dioxide Project. 
We offer the following comments for your consideration. 

Specific comments are difficult to offer until a Plan of Development 
(POD) is produced for each project. Although some of the details may have 
been covered in the Industrial Siting Permit, we would still appreciate the 
opportunity to make recommendations on POOs as they become definite. 

Terrestrial Concerns: 

We anticipate that most impacts will be minimal, but because the pro¬ 
posed projects Involve construction of pipelines within existing corridors, 
disturbance to wildlife and habitats will still occur. Severity of Impacts 
will depend upon implementation of mitigation. We recommend the BLM incor¬ 
porate new information and mitigation measures into specific projects as 
they are developed because the DEIS is somewhat general. BLM's Standard 
Wildlife Mitigation Measures are included, but we are not confident all 
mitigation measures will be implemented. Although these same measures have 
been adopted in many BLM Resource Management Plans (RMPs), recent BLM deci¬ 
sions on fencing and oil and gas development have led to piece-meal imple¬ 
mentation of wildlife mitigation measures in affected areas. 

H«*dquart*ra 8400 BUhop Boulevard. Cheyenne. Wyoming 82002 
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While cumulative Impacts are addressed in the DEIS, BLM uses a rather 
narrow definition (page G-l) of cumulative impacts. BLM's definition limits 
cumulative Impacts to those which accrue from the various elements of 
interrelated projects. We believe such a definition limits the need for 
cumulative impact mitigation, because it eliminates most Impacts. However, 
complete cumulative impact assessment would Include all project and non¬ 
project impacts in an area. The additive or multiplicative effects of 
several CO? projects will likely interact with other land uses to maginify 
the Impacts of individual projects. We suggest a more complete definition 
of cumulative should be adopted and appropriate analysis performed. 

Several Issues identified in our review of the Preliminary Draft remain 
unresolved. The ramifications of these projects on hydrology are not ade¬ 
quately addressed. The concern for human and animal health from H?S toxi¬ 
city is minimized, yet Rawlins Oistrlct BLM personnel must carry H?S 
indicators and gas masks when entering Amoco's Bairoil CO? project area. 
Wildlife living in this area could be Impacted. Given the high density of 
wells in the Salt Creek area a more thorough analyses appears to be 
warranted. There should be in-kind mitigation of impacted wildlife habitats 
such as raptor nests, winter ranges, leks, and calving areas consistent with 
WGFD and U.S. Fish and Wildlife Service mitigation policies. Clean Water 
Act requirements invoke Fish and Wildlife Coordination Act considerations on 
all phases of these projects. 

The DEIS Indicates more specific wildlife inventories will be performed 
prior to development of PODs. However, there is no commitment in this docu¬ 
ment to adequately completing these inventories. If Amoco is assuming the 
responsibility, we recommend the DEIS should explicitly state their commit¬ 
ment to data acquisition. 

Maps of big game seasonal ranges in the DEIS are based on BLM maps, 
which do not always agree with this agency's seasonal range maps. The most 
recent cooperative maps should be used in this document. Several areas 
mapped by WGFD as crucial winter ranges for deer and antelope are not iden¬ 
tified on the BLM maps and therefore would not be subject to standard seaso¬ 
nal stipulations. 

SPECIFIC COMMENTS 

Page 1-2, lines 33-36 -- We cannot make comments on site-specific develop¬ 
ments without precise locations and plans. 

Page 2-10, lines 26-31 -- We recommend construction begin after April 30 and 
cease before November 15 on areas classified as crucial winter ranges 
for big game. "Spring of the year" and "year's end" are too vague. 
Specific dates should be listed. 
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As noted on page 2-16, paragraph A, -- The Frontier/Casper Alternative would 
eliminate 109 miles of construction on the Bairoi1/Dakota Pipeline, and 
would impact wildlife habitat less than the Preferred Alternative. We 
suggest this alternative should be given more serious consideration. 

Page 2-37, lines 24-26, 29-35, -- "Construction activities for all spur and 
trunk CO? pipelines would be the same. Construction activities have 
been sCTreduled for summer months. Crews utilized durTnq construction of 
spur and trunk pipellnes are expected to work six days a week and 
construction wi11 progress at an average rate of approximately two miles 
daily.“ This statement does not agree with statements on page 28-31 on 
timing of trunk and spur pipeline construction. 

Page 2-40, -- We concur with plans to use rotobeating instead of blading 
rights-of-way in crucial winter range, and recommend the brush beater be 
set as high as possible to minimize sagebrush removal while still 
achieving the goals of the treatment. This should be listed as mitiga¬ 
tion in Table 5.1. 

Page 2-59ff, Table 2-11, -- appears to underestimate wildlife impacts. Site 
studies (page 2-63, paragraph 6) as part of POOs should be sufficiently 
detailed to adequately evaluate impacts to certain wildlife species, and 
to formulate adequate mitigation practices. We have a question as to 
whom will assume responsibility for conducting these studies. 

Page 2-53, line 16. -- Annual aerial surveys of pipelines are planned. 
We recommend coordinating these aerial surveys with those on adjacent 
pipelines; and performing them during summer and early fall could be 
considered a mitigation measure. 

Page 3-49, Section 3.6.1 — In the introductory paragraph on wildlife 
resources, the DEIS notes that there have been no site specific surveys 
of wildlife. These should be conducted prior to implementing any POD. 

Page 3-50, Table 3-15, -- There are still errors in the mileposts (MP), miles 
crossed and acres affected data in Table 3-15. The Elk Basin pipeline 
project would cross discontinuous deer and antelope crucial winter range 
between MP 121.2 and 134.1. 

Approximately 7 miles of crucial winter range would be crossed between 
these two mileposts, not the 12.9 miles listed. 

The Beaver Creek pipeline at MP 25 crosses crucial moose winter/yearlong 
range. This is not listed in the table. These corrections will change 
the "acres affected" data in Table 3-15 and the average figures in 
Table 2-11. 
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Page 3-51, Table 3-15, -- Should be corrected to indicate the Casper section 
of the Frontier/Casper Alternative crosses crucial antelope winter 

range. 

Page 3-54, Table 3-17, — Two sage grouse nesting/rearing milepost locations 
listed in Table 3-17 should be dropped as these leks are now inactive. 
These areas are between MP 139.7 and 143.2 on the Elk Basin pipeline and 
between MP 17 and 21 on the Beaver Creek pipeline. 

Page 3-57, Section 3.6.2, Table 16, -- Table 3-16 states there was a con¬ 
firmed black-footed ferret sighting within the Fontenelle wellfield. 
Section 3.6.2, paragraph 3, which is referenced to discuss this 
sighting, fails to provide details of this sighting. We request any 
physical evidence that exists to confirm this ferret sighting. 

Page 3-58, line 35, page 3-60, line 26 — The discussion describing affected 
big game populations is confusing because it alternates between herd 
units and the hunt areas. The Beaver Creek pipeline will affect Mule 
Deer in the Green Mountain and Beaver Rim Herds and Antelope in the 
Sweetwater and Fremont Herds. The Beaver Creek alternative will affect 
Mule Deer in the Badwater and Beaver Rim Herds and Antelope In the 
Fremont and Badwater Herds. 

Page 3-86, Table 3-28 and 3-29, — Harvest data in Tables 3-28 and 3-29 are 
almost impossible to check due to the organization. The table does not 
indicate which herd units have been lumped together to produce the 
regional data. Combining data from several herd units masks the status 
of individual herds, some of which may be adversely affected by this 
project. The title should state “herds" rather than "hunt areas" since 
objectives are not established for hunt areas. 

Pages 3-95 and 3-96, Section 3.15, -- H2S problems are not fully aknowledged 
or sufficient mitigation proposed. 

Page 4-8, Table 4-7, -- The assumption that nearly all of the work/force for 
each project will reside in the destination coimiunity is probably not 
valid for the Beaver Creek pipeline. 

Page 4-9, lines 1.37, — Impacts to Jeffrey City should also be analyzed. 

It is likely that much of the work/force will reside in Jeffrey city 
during construction of the southern part of the pipeline. 

Page 4-40, last paragraph, -- Disturbance and stress to wildlife should be 
added to the list of major potential Impacts. 
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Page 4-41, -- The draft E1S anticipates Increases in poaching a"d wildlife 
harassment, and some increase in recreation demand by the immigrant 
workforce. Although Amoco anticipates that labor'force will be local, 
there Is potential for an influx of immigrant employees, especially on 
the Fontenelle project where at least 665 workers will be needed. In 
our experience, major construction projects nearby always increase 
poaching. 

Page 4-41, lines 12-17, -- Where fish and wildlife are affected by a relaxa¬ 
tion of seasonal restrictions, we request our Department be consulted by 
the Authorized Officer before stipulations are waived. 

Page 4-41, lines 43-47 -- Because of the project's proximity to the Green 
River fishery and high value wildlife areas, there may be an increased 
demand for wildlife law enforcement as a result of the Fontenelle pro¬ 
ject and accompanying Influx of workers. We recommend Amoco mitigate 
this need by providing funds to support an auxiliary warden (Grade 36 - 
salary and expenses) for the period April 1989 through October 1990, if 
more than 50 percent of workers on the Fontenelle project are not local 
hires. 

Page 4-42, Section 4.6.1, -- The statement is made in the Draft EIS that no 
impacts on whooping cranes are anticipated. We disagree because 
powerline construction near the Green River migration corridor could 
significantly impact whooping cranes. The impacts of powerlines on cra¬ 
nes are still not addressed in this document. More explanation of the 
type and location of powerlines for the project is needed. Powerlines 
should be marked with colored markers near stream or river crossings or 
in areas of crane use to prevent avian collisions. 

Page 4-43, -- The top paragraph should Include references to concentrations 
of wintering bald eagles in the Casper area, Including Pine Mountain. 

Page 4-44, Section 4.6.2, -- Pre-project surveys for sage grouse leks ?>-e 
also needed to ensure there are no previously undocumented leks in the 
project area. Local WGFO personnel should be contacted prior to ini¬ 
tiation of surveys for sage grouse, black-footed ferrets and raptor 
nests so that they may coordinate data collection with BLM or private 
consultants. 

Page 4-44, Section 4.6.2, -- We believe mitigation should be required for 
all crucial habitat lost due to roads, plant sites, or pipelines. The 
presumption that there is "plenty more” of this habitat adjacent to the 
acres removed to which impacted wildlife can move is Invalid. 
Regardless of the quantity disrupted, a loss of habitat places more bur¬ 
den on those remaining acres and lessens the potential of a crucial area 
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to support the affected species. Department policy is to expect mitiga¬ 
tion of crucial habit’s losses in-kind. Where crucial habitat is 
disturbed, sufficient habitat should be Improved nearby to support 
displaced animals. Winter ranges have already been heavily Impacted by 
previous development in many areas. 

In the DEIS most habitat disturbances by the project are considered 
"short term", except for the plant site. Most long-term losses occur 
within the Raptor field. There is no guarantee that any of the altered 
habitats will return to their previous status over the short or long 
term. All impacted crucial ranges will require mitigation of some sort, 
regardless of the recovery period. 

For crucial habitats lost or altered within the boundaries of the 
Raptor/Fontenelle project, we suggest Amoco mitigate the loss by funding 
compensatory habitat enhancement work. This should be done on an area 
sufficient in size to provide habitat to support displaced species. 
This mitigation should occur within the same region as the Fontenelle 
Project. Our personnel are willing to assist Amoco and BLM to develop a 
suitable project. 

Pages 3-50 and 3-51, Table 3-15, and Pages 5-11 to 5-13, Table 5-2, -- These 
pages together identify sections of pipeline which cross crucial winter 
ranges for big game, primarily deer and antelope in the Bighorn Basin. 
As mentioned earlier, many crucial winter ranges we have mapped are not 
included in these tables and thus will not be protected by standard 
seasonal stipulations. We reiterate our recommendation that mapping of 
crucial ranges be coordinated with this agency. 

Along Highway 431 (Gooseberry cut-across), we have identified crucial 
deer winter range. Using proposed pipeline maps, from approximately 
milepost 15 to milepost 34 the Little Buffalo Basin spur pipeline 
crosses crucial winter range for the Basin mule deer herd (hunt area 
126). No crossing(s) are Identified i:i Tables 3-15 or 5-2. 

According to our seasonal range map, approximately 9 miles of crucial 
antelope winter range in hunt areas 77 and 83 will be crossed by the 
Little Buffalo Basin spur pipeline, in several different stretches. 
Table 3-15 and 5-2 Indicate only 4 miles (milepost 4.6-8.6) cross cru¬ 
cial antelope winter range. 

In mule deer hunt area 118, our maps show about 5 miles of crucial 
winter range crossed by the Little Buffalo Basin spur, yet no mileage is 
listed in Tables 3-15 and 5-2 in the DEIS. 

For the Elk Basin pipeline, approximately 13 miles of crucial antelope 
winter range (Hunt Area 76) will be crossed (milepost 87— milepost 
100). This stretch is not reflected in Tables 3-15 or 5-2. 
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Overall, many of our concerns about the PDE1S have been resolved. Some 
questions still remain, particularly related to project de-.11 for an ade¬ 
quate analysis, adequate habitat mitigation, and correctness of maps. 

Aquatic Concerns: 

Our primary aquatic concern with this project Involves the impacts of 
the pipeline on stream crossings at both active and intermittent stream 
channels. Although this document appears to adequately address this con¬ 
cern, we recommend that these comments (shown below) be incorporated into 
the mitigation measures and listed in Table 5-1. 

1. We are concerned with the possible deterioration of water quality 
In the vicinity of the Fontenelle Gas Processing Plant as the 
result of acidic emissions. 

2. We are concerned about the possibility for Increased sediment 
levels in all water courses to be crossed by pipelines. We concur 
that no instream construction be allowed during the periods April 1 
to June 30, and October 1 to December 31 to prevent disturbance 
during rainbow, brown, and brook trout spawning periods. 

3. Unobstructed fish passage should be allowed at all times during 
project construction. 

4. Unless otherwise specified, construction should take place during 
the low water periods. 

5. All instream work should be kept to an absolute minimum. 

6. Petroleum containers, car bodies, metal refuse and similar items 
should not be used for streambank protection. 

7. Fill material used in this project should be from a non-streamb-)d 
source and free of fines. 

8. Disturbed banks should be stabilized with large angular rock riprap 
and revegetated with appropriate plant varieties. 

9. Any pipeline crossing of water courses should be adequately pro¬ 
tected against surface disturbances and damage to the pipelines 
which might result in a spill event. 

10. Significant Impacts to water quality, aquatic habitat fish popula¬ 
tions, and aquatic invertebrates could occur in the event of a 
pipeline rupture or leak. Therefore, any pipeline crossings of 
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live streams should be protected by automatic shutoff valves on 
either- side of the stream. Additional shutoff values should be 
Installed on both sides of any active or intermittent stream chan¬ 
nel within 10 miles upstream from Class 1 or 2 waters. 

We request that the Bureau of Land Mangement coordinate with the 
Department as the construction of the project progresses, so that we may 
make more specific comments as the project develops. 

Thank you for the opportunity to comment. 

Sincerely, 

Francis Petera 
Assistant Director, Operations 

FP:SCT:as 
cc: Game Div. 

Fish Div. 
HATS Div. 
USF&WS-Cheyenne 

OF 8 
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JOHN R SMYTH 
CHAIRMAN 

BIL TUCKER 
OERUTY CHAIRMAN 

NELSJ SMITH 
COMMISSIONER 

December 27, 1988 
ALEX J ELIOPUIOS 

Chief counsel ano 
ADMINISTRATIVE SECRETARY 

STEPHEN G OXLEY 
MANAGEMENT SERVICES 

ADMINISTRATOR 

Wyoming State Clearinghouse 

ATTN: Mr. Alan Edwards 
State Planning Coordinator's Office 
Herschler Building, 2nd Floor East 

Cheyenne, WY 82002 

RE: DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) AMOCO CARBON 

DIOXIDE PROJECTS 

The Wyoming Public Service Commission (WPSC) is responsible 
for the safety of natural gas transmission pipelines and 

distribution systems in the State of Wyoming. This authority is 
by virtue of Wyoming Statute, W.S. 37-12-128, and by an agency 
relationship with the U. S. Department of Transportation 
pursuant to the Pipeline Safety Act of 1968, CFR 49, Part 192. 

In neither of these cases does the WPSC have regulatory or safety 

jurisdiction over the transportation of Carbon Dioxide (COj) by 

pipeline. 

There apparently is no State or Federal agency that has 
authority over the design, construction, operation and 
maintenance of the high pressure CO2 transmission pipelines 
proposed by Amoco. There is concern that these elements of the 
proposed project should be reviewed by some State agency and it 
is felt that the WPSC engineering staff is the most qualified to 

perform this review if it is to be made. 

It is suggested that the Bureau of Land Management be 
requested to include in its Record of Decision (ROB) provisions 
for Amoco to submit plans, specifications and construction 
procedures pertinent to the COj transmission pipelines. It is 

further suggested that the submittal be made available to the 
State of Wyoming and that the information provided be reviewed 
and monitored by the Wyoming Public Service Commission 

Engineering Staff. 
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In chapter 2, page 16 of the DEIS, Amoco proposed the 
Frontier/Casper alternative. This would convert the existing 
Frontier Oil pipeline to CO2 service. There is concern as to 

whether the Frontier pipeline has the safety design capacity for 
the transmission of high pressure CO2 ar.d meets the ANSI B31.8 
codes. It is recommended that the Frontier/Casper alternative be 
dismissed unless it can be demonstrated that the proposed segment 

of the Frontier oil pipeline meets the ANSI B31.8 codes for 
operation of the pipeline transporting CO2 at the required high 

pressures. 

It is hoped that you will be able to make use of these 
recommendations. If you have any questions please contact this 

office. 

DONALD G. ROBERTS 
Gas Safety Engineer 

DGR/mj 
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MIK*. * ‘LllVAN 
GOVMNOR Wyoming State Archives, 

Museums & Historical Department 
DAVID KATHKA, Ph D 

DIRECTOR 

BARRETT STATE OFFICE BUILDING • CHEYENNE. WY .1002 • (J07) 777 751. 

January 6, 1989 

Hr. Alan Edwards 
State Planning Coordinator's Office 
Herschler Building 
Cheyenne, Wyoming 82002 

RE: Amoco Carbon Dioxide Projects, SA1 187-349 

Dear Hr. Edwards: 

Fred Chapman of our staff has received Information concerning the aforemen¬ 
tioned projects. Thank you for giving us the opportunity to comment. 

Hanagement of cultural resources on Bureau of Land Management projects Is 
conducted In accordance with a memorandum of understanding between the 
Bureau of Land Hanagement and the SHPO. The HOU calls for survey, 
evaluation and protect'on of significant historic and archeological sites 
prior to any disturbance. Provided the BLH follows the procedures 
established by the HOU, we have no objections to the project. Specific 
conments on the project's effect on cultural resource sites will be pro¬ 
vided to the BLH when we review the cultural resource report. 

We would like to point out that Table 1-3 ("Federal, State and Local 
Permits, Approvals and Reviews Necessary for Construction and Operation of 
Amoco's Proposed Carbon Dioxide Projects") contains no reference to the 
advisory roles of either the State Historic Preservation Office or the 
Advisory Council on Historic Preservation. We recommend that the BLH list 
both agencies In Table 1-3. 

If you have any questions please contact Hr. Chapman at 777-6530. 

Sincerely, 

Tlt&A/RA Iwn (jlo^— 

Thomas E. Harceau 
Deputy SHPO 

FOR: 
Dave Kathka, Ph.D. 
State Historic Preservation Officer 

TEH:FC:klm 

I rank Chrmn 
Caspar 

~ STATE BOARD MEMBERS 

cT5*r~ “r ezszr set c,"~ c£r:r M^,crr 
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December 22, 1988 

Hr. Alan Edwards 
Wyoming State Clearinghouse 
State Planning Coordinator's Office 
Herschler Building, 2nd Floor East RE: Amoco Carbon Dioxide Project 
Cheyenne, WY 82002 No. 87-349 

Dear Mr. Edwards: 

A review of the Department of Interior Draft, Environmental Impact Statement 
for the Amoco Carbon Dioxide Project dated November 1988, reveals that 160 million 
barrels of Incremental oil could be produced over the life of the four projects 
under consideration. In addition, the Lost Soldier/WerU project would add 
200 million barrels more for a total of 360 million barrels. 

For the purpose of discussion, let's just look at the 160 million barrels 
of Incremental oil and the benefits It could yield to the State of Wyoming: 

160,000,000 BBLS x $15.00 = $2,400,000,000 
$2,400,000,000 x 65* Ad Valorem tax x 87.5* $136,500,000 
(No Ad Valorem due on Federal Royalty) 

$2,400,000,000 x 4* * (4* Instead of 
6* because this Is a tertiary project) x 87.5* (no 
severance due on Federal Royalty) • $ 84,000,000 

Assume mineral ownership In fields Is 60* federal, 34* private, and 6* 
state. $2,400,000,000 x 60* * 1,440,000,000 x 12.5* (royalty) = 180,000,000 
t 2 mineral royalty return * $ 90,000,000 

$2,400,000,000 x 6* = $144,000,000 
x 12.5* ( state royalty) « $ 18,000,000 

Grand total for projects to the Sta;e of Wyoming at 
today's prices: $328,500,000 

As you can see, the financial benefit to the state would be tremendous. 
The disruption caused will be 290.6 miles of pipeline with a 50 foot right-of-way 
that will be completely rehabilitated will be minimal. Wyoming already has 
in excess of 9,500 miles of pipelines and most people are hard pressed to find 
any of them. The disruption In established fields will not cause any 
environmental concern. 

I strongly recormiend that this project be wholeheartedly endorsed and that 

777 WEST FIRST STREET P 0 BOX 2B40. CASPER WYOMING B2602 007) 234 7147 
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Mr. Alan Edwards 
December 22, 1988 
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the state support this effort as vigorously as possirie. Not only do we need 
the additional revenue, but the country 
oil adding to our deficit picture. 

DBB/dl 

needs the oil to stem the flow of foreign 

Very truly yours, 

Donald B. Basko, 
State Oil and Gas Supervisor 
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THE GEOLOGICAL SURVEY OF WYOMING 
BOX 3008. UNIVERSITY STATION 

LARAMIE. WYOMING 82071 

13071 766 2286 

IIVIIIOH NIAM 
UMil C. CAII 

hay ■ . Miami 
-INBUITilU 

MINIMALA 
RICMARO W. tONII 

“COAL 

LABOIATOil TICNNICIAN 
iAY T. MOUNTS 

MEMORANDUM 

TO: Alan Edwards, State Planning Coordinator's Office 

FROM: Gary B. Glass, State Geologist 

SUBJECT: DEIS Amoco Carbon Dioxide Projects (State Identifier 187-349) 

DATE: December 6, 1988 

We have reviewed this Draft Environmental Impact Statement 

and concur in principle with the U.S. Bureau of Land Management's 
preferred alternative. This project »i11 not only enhance the 

economic picture in the State, but it will also substantially 
increase the ultimate recovery of oil from four major fields in 

Wyoming. 

GBG:sb 
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IN m ri t RM CR TO: 

United States Department of the Interior 
NATIONAL PARK SERVICE 

ROCKY MOUNTAIN REGIONAL OFFICE 
12795 W Alameda Parkway 

P O Box 25287 

Denver. Colorado 80225-0287 

L7619 (RMR-PP) 

Memorandum 

To: Casper District Office, Bureau of Land Management, Casper, Wyoming 

Attn: Glen Nebeker 

From: Associate Regional Director, Planning and Resource Preservation, 
Rocky Mountain Region 

Subject: Comments on the Draft Environmental Impact Statement for the Amoco 

Carbon Dioxide Projects, Wyoming (DES-88/0049) 

During our review of the subject Draft Environmental Impact Statement (DEIS), 
we could not identify any direct or indirect impacts on lands actively 
managed by the National Park Service, should the proposed actions be 

implemented. Therefore, we have no specific comments on this very well 

written DEIS - with one exception. 

In the brief review of cultural resources beginning on page 3-66, there are a 

few instances where pipeline crossings are proposed over the Mormon Pioneer 
and Oregon National Historic Trails. We note that the DEIS acknowledges that 
the locations of these crossings are all eligible for nomination to the 

National Register Of Historic Places. 

We believe that the Memorandum of Understanding (Appendix 3) between the 
Advisory Council on Historic Preservation (ACHP), the Bureau of Land 
Management, and the State Historic Preservation Officers for Wyoming, 
Montana, and North Dakota provides the necessary framework for cultural 
resource protection. However, the National Park Service must be consulted in 
all instances where there may be impacts on the Mormon Pioneer or Oregon 
National Historic Trails. In this regard, please refer to the enclosed 
Memorandum of Understanding (dated October 12, 1988) from the Executive 

Director of ACHP to all Federal Preservation Officers. 

We appreciated the opportunity to review the DEIS, and look forward to 

receiving a copy of the final. 

5.1 

Richard A. Strait 

RESPONSE TO LETTER 3i THE NATIONAL PARE SERVICE 

5.1 The FEIS indicates that the National Park Service would be consulted 
regarding any potential impacts to national historic trails. 
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Advisory 
Council On 
Historic 
Preservation 

The Old Post Office Building 
1100 Pennsylvania Avenue. NW. #B0tl 
Washington. DC 20004 

Memorandum 

To: All Federal Preservation Officers (FPOs) 

From: Executive Dlrect^w/^^/_ iJ), 

Subject: Recognizing National Park Service as a consulting party. 

The National Park Service (NPS) has asked to be regarded routinely as a 
consulting party under 36 CFR Part 800 with respect to undertakings 
affecting units of the National Park System. We have agreed that to the best 
of our ability we will ensure that NPS is so regarded. Accordingly, we 
request that you advise any of your bureaus, divisions, or field offices whose 
undertakings might afTect units of the National Park System to: 

(a) seek Information from the NPS site manager and appropriate NPS 
Regional Office staff, pursuant to 36 CFR § 800.4(a)(l)(iii). In the 
Identification of historic properties potentially subject to effect by such 
undertakings within such units of the National Park System: 

(b) notify the NPS site manager and the appropriate NPS Regional Director 
of "no property" and “no effect" findings pursuant to 36 CFR §§ 800.4(d) and 
800.5(b): 

(c) consult with the NPS site manager and the appropriate NPS Regional 
Director as needed In making determinations of "no adverse effect pursuant 
to 36 CFR § 800.5(d); and 

(d) routinely Invite the appropriate NPS Regional Director to be a consulting 
party, pursuant to 36 CFR § 800.5(c)( 1 )(iii). whenever adverse effects will 
occur on historic properties within units of the National Park System. 
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Stauffer Stauffer Chemical Company of Wyoming 
Post Office Box 513 / Green River, Wyoming 82935 / Telephone (307) 875-2600 

January 4, 1989 

Mr. Glen Nebeker 
Bureau of Land Management 
Casper District Office 
1701 East E Street 
Casper, Wyoming 82601 

RE: Amoco Carbon Dioxide Projects 

Dear Mr. Nebeker: 

The potential loss of reserves due to the location of a CO2 pipeline under 
the proposed Frontier/Casper Alternative is of concern to Stauffer Chemical 
Company of Wyoming. It is the intent of Stauffer to mine os much of the 
reserve as possible. This is consistent with our responsibility to Federal 
and State government as well as fee owners to maximize royalties, thus 

revenues. Mining plans continually change due to technology and also 
geology. For example, solution mining may be a viable method of 

extraction. The economics of a competitive industry docs not allow 
complete open dialog of Stauffer's plans. 

The draft EIS mentions none of the impact the Frontier/Casper Alternative 
would have on trona mining. In fact, this alternative crosses Stauffer 
sodium leases. Should the Frontier/Casper Alternative come to fruition, 
the pipeline must be designed so that the pipelines integrity would be 

maintained if subsidence were to occur. 

If this issue is not resolved, Stauffer Chemical Company of Wyoming will 
pursue all legal remedies available to protect its leasehold rights and 
assure protection of the environment. I respectfully request our concern 

be resolved. 

Sincerely, 

J.M. Trifton 
General Mine Superintendent 

JWB/smv 

6.1 

cc: Mr. J.W. Bennett 
Mr. John Calder 

RESPONSE TO LETTER 61 STAUFFER CHEMICAL COMPANY OF WYOMING 

6.1 A pipeline would not be constructed under the existing Frontier Oil 
Pipeline. As stated in the EIS, the Frontier/Casper Alternative would 
involve conversion of the existing Frontier Oil Pipeline to CO. service. 
The Frontier Oil Pipeline is in place and operational. Therefore, this 
alternative should have no additional effect on Stauffer’s sodium leases 
or ability to mine trona. 
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COUNTY ENGINEER 
JOHN T NELSON 

COUNTY OF SWEETW4TER 

OFFICE OF COUNTY ENGINEER 

P.O.BOX 1347 Phon* 
(307) 875-6902 

GREEN RIVER, WYOMING 8293S 362-1769 

January 5, 1989 

Bureau of Land Management 
Casper District Office 

1701 East E Street 
Casper, WY 82601 

ATTN: Mr. Glen Nebeker 

RE: Comments on DEIS 
AMOCO CARBON DIOXIDE PROJECTS 
November, 1988 

Dear Mr. Nebeker: 

I would like to make some comments on the Fontenelle Project 
portion of the AMOCO CARBON DIOXIDE PROJECTS in the draft EIS 
prepared by the Bureau of Land Management. 

In general, the EIS was quite thorough and complete. But in 
a few instances, the material was slightly incomplete regarding 
some Counties policies. 

In subsection 2.5.1, Pipelines under Section 2.5 
Construction, the procedures for the installation of the pipeline 
was quite well detailed. However, I would like to make it known 
that AMOCO personnel should contact this office for the necessary 
County License and Permits before installing the pipelines. 

In general, this office requires the company to fill out a 
County License for the pipeline crossing of any County road. This 
form details the County roads affected, gives approximate 
locations of crossing and spells out safety concerns. 

Additionally, with the County License, Sweetwater County 
would require a location map of the proposed pipeline crossing 
with a surveyed tie to a nearby section corner, bearing of the 
road and pipeline at the crossing and depth of pipeline. 

This EIS report spells out the standards for the installation 
of the pipeline to meet conformance of the Wyoming State Highway 
Department. These standards would be adequate to Sweetwater 
County. 

7.1 

RESPONSE TO LETTER 7t COUNTY OF SWEETWATER, OFFICE OF COUNTY 
ENGINEER 

7.1 Thank you for your comment. Amoco has been notified of the need to 
contact the Office of the County Engineer for appropriate road crossing 
permits. See changes to Table 1-3. 
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John T. Nelson - Mr. Glen Nebeker 

Comments on DEIS 
Page 2 

County Permits will be required for any placement of signs - 

directing traffic to the plant 01 raptor field site; construction 
of any road approaches onto the County Road, or anything else 
which affects the County Road or road right-of-way. 

Regarding the County Roads to be used in this area, they are 

for the most part dirt roads with little or no gravel surfacing. 
Does AMOCO have any safeguards for the potential deterioration of 
portions of these roads due to excessive usage or by heavy truck 

traffic? 

Under Section 3.13 Transportation Network, specifically 

subsection 3.13.2 Fontenelle, the last paragraph states "The 
bridge downstream of Fontenelle, locally called the Old Ford 

Bridge is rated as unsafe and is so marked". 

This is good that the bridge is reported as unsafe! However, 
this 50 year old bridge is currently being used by light - under 4 

ton - traffic. 

It has been the County's experience during the Exxon Plant 
construction that when the workers would leave the plant they 
would take the shortest route to home. This may occur in the 
Fontenelle Project - creating an excessive and unsafe demand on 
the bridge and may result in the closure of the bridge. 

Presently there is a movement afoot, by the oil companies, 
Lincoln County and Sweetwater County, to construct a new bridge 
slightly downstream of the old bridge. This bridge would provide 
for highway legal loads to cross the Green River resulting in 
advantage to both counties, the oil companies and the general 

public. 

I thank you for the opportunity to make these comments. 

7.2 

7.3 

Sincerely, 

John T. Nelson, P.E. 
County Engineer 

LE/JN/BLM/JTN/mn 

RESPONSE TO LETTER 7 CONTINUED 

7.2 Amoco has committed to comply with all state, county and private 
requirements for protection of road networks and to repair any damage 
they cause during construction or operation of the projects. This 
statement has been clarified to include construction of plant sites and 
wellfield components, as well as pipelines. 

7.3 Construction of the Fontenelle gas plant and the majority of the CO. 
trunk pipeline would be on the east side of the Green River and should 
not increase traffic across the Old Ford Bridge since the majority of 
the workforce would be coming from Green River, Amoco*s designated 
busing community. The busing program would avoid the Old Ford Bridge 
at all times and significantly reduce the number of workers who drive 
private vehicles to the work site. 
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O^ice <\£ ^Ituututy <x*ut *Deoelo-foment ______ 

_____________ jlincatn (jaunty. ‘TVyominy 

PO Pox 468 PO Box 414 
Kemmerer. Wyoming 83101 -0468 Alton. Wyoming 8311C 0414 
307/877-9056 307/8863825 

December 19, 19°8 

Mr. Clen Hebeker 
Casper District Office 
Bureau of Land Management 

1701 East E. Street 
Casper, Wyoming 82601 

RE: DEIS, Amoco Carbon Dioxide Projects, November 1938. 

Dear Clen: 

Lincoln County appreciates the opportunity to review and 
comment on the above proposal. Based upon our review, the 
following comments and concerns are offered: 

1. It appears Tron Figure 2-1. Proposed Fontenelle Project, 
Page 2-2, that a considerable amount of the construction 
.activity for the project will be located in Lincoln County. 

It is therefore very evident that there will be considerable 
use of the existing County Roads for access to the well fields 
as well as the proposed plant site. 

Lincoln County and Amoco should work together to Identify 
what impacts use of these roads will have on the County's 
ability to maintain those roads as well as Insure there is 
no deterioration or dtnage. Lincoln County will take the 
necessary steps to install trip counters on all County Roads 
which will be impacted by the project to determine the 
amount and type of use. 

2. Page 3-8, Jurisdictions Outside the Primary Area or Site 
Influence, indicated Lincoln County, the City of Kenmerer, 
the Towns of Opal and Dlamondville fall into this category. 
The Town of LaBargc is left out entirely. 

It seems very unrealistic to make the assumption and draw 
the conclusion that these areas will receive no measurable 
socioeconomic impact from the proposed Fontenelle Project 
simply because they will not be served by Amoco's preferred 
and specifically intended busing program from Oreen River. 

8.1 

8.2 

8.3 

RESPONSE TO LETTER Si OFFICE OF PLANNING AND DEVELOPMENT, LINCOLN 
COUNTY, WYOMING 

8.1 The FEIS has been revised to recognize that construction would increase 
use of county roads for access to the Raptor wellfield, as well as 
access to the plant site. This increased traffic may cause 
deterioration of county-maintained roadways. 

8.2 Amoco has committed to comply with all state, county and private 
requirements for protection of road networks and to repair any damage 
they cause during construction or operation of the projects. This 
statement has been clarified to include construction and operation of 
plants and wellfield components. 

8.3 The purpose of Amoco’s busing program is to match the workforce with 
communities which will receive tax benefits from the project. Although 
Lincoln County would receive production-related and property taxes 
related to activities in Lincoln County, it appears at this time that 
the majority of the production would occur in Sweetwater County. It is 
assumed, based on the inmigrant workforce residence patterns monitored 
during construction of the Bairoil Project, that the majority of the 
inmigrant workers will choose to locate in areas from which 
transportation is provided. Amoco, to a certain degree and in 
compliance with appropriate law, can influence where inmigrant workers 
reside. Participation in transporation programs can be assured by 
restricting the availability of parking at the construction sites. Some 
workers may choose to reside in Lincoln County communities. However, 
the number is expected to be relatively small. It has also been assumed 
that a large portion of the local workforce would be drawn from Lincoln 
County communities and that it may be necessary to provide 
transportation from Lincoln County during the peak construction season. 
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Based upon our experience with similar projects, a more 
accurate and realistic assumption and conclusion would 
be that these areas will experience some level of 30c1oeconom1c 

Impact which can and should be monitored, lie would hope 
that Amoco would agree with such an approach. 

There is at least one trailer park in the Fontenelle area 
in Lincoln County that will be closer to the project and 
will cost a great deal le33 than locating In Green River. 

There must be consideration given to the fact that there 
will be workers and potential workers who will not locate 
in the Green River Area. 

3. The identification of the required Land Use Permits for 
Lincoln County is greatly appreciated. 

l|. Our review indicates there could be significant Impact on the 
amount of recreational use In the Fontenelle Reservoir Area. 
Care must be taken to Insure the increased construction 
activity and work force will not negatively affect the 
traditional users of this area. 

8.3 

Conclusion 

All parties who participated in the preparation of this DEIS 
are to be commended for quality of the Information provided. 
Development of any well field or production facility within 
Lincoln County can only provide positive long term benefits 
to the County and the State of Wyoming. Lincoln County wishes 
to insure that proper consideration Is given to all potential 
Impacts and looks forward to working with Amoco on this 
project. 

Sincerely, 

Planning Director 

RB/Jms 

cc: J. Russell Thornock, Cht.rman 
Don B. Harmon, Commissioner 
0. Clyde Gephart, Commissioner 
Everett Cassidy, Commissioner Elect 
Industrial Siting 
Amoco Project File, 19B6-B9. 

RESPONSE TO LETTER 8 CONTINUED 

8.4 Table 1-3 has been amended to recognize the need for appropriate county 
land use permits. 

8.5 Recreational use In the Fontenelle Reservoir area Is not expected to be 
significantly affected. Plant workers would be bused to and from the 
site and are not likely to Increase the recreational use of the area 
during the work week. These and other workers (drill crews and pipeline 
workers) are not expected, based on data from similar projects, to use 
local recreation resources any more than Wyoming residents. The 
recreational use of Fontenelle Reservoir is expected, therefore, to 
increase less than 10 percent over baseline. 

Pipeline (gas gathering system) construction would occur adjacent to the 
reservoir and/or Green River for less than one month. Wellfield 
construction is projected to occur from the second quarter of 1991 
through the end of 1992. Both of these activities may have some 
negative impact on some traditional users of the area but the impact is 
expected to short-term. 
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Wyoming Association of 

Professional Archeologists 
P.0. Box 3431, University ^rrrlmr 

University of Wyoming. 

Laramie, WY. 82071 

Jaliuary 19, 1989 

Bureau of Land Management 

Casper District Office 

1701 East E Street 

Casper, WY. 82601 

Attn. : Glen Nebeker 

Dear Mr. Nebeker: 

Thank-you for allowing us an opportunity to comment on the "Amoco Carbon Dioxide 

Projects-Draft Environmental Impact Statement", November 1988. Several members 

of our organization have commented on the document and a synthesis of the 

comments are Included below. John Albanese has been assigned the lead on the 

review and future correspondence should be sent to him, in care of the President, 

at the address given above. 

The Wyoming Association of Professional Archeologists offer the following comments: 

+ Pursuant to 36CFR800.1(c)(2) and your cover letter for the subject 

document, we respectfully request to be an "interested party" in the Section 

106 process as defined in 36CFR800. 

+ The document Identifies that treatment plans will be prepared for National 

Register eligible properties that will be adversly effected by the project 

(see page 4-52 and Appendix 3); however, there are no minimum data requirements 

established to accomplish this end. We strongly urge you to develop a set of 

minimum data requirements for the treatment plans. For example, llthlc analysis, 

floral analysis, faunal analysis, geomorophological processes, feature analysis, 

and paleo-envlronmental reconstruction should, at a minimum, be Included in the 

data collection and data analysis phase of the project treatment plans. We 

would gladly welcome the opportunity to work with you in developing these standards. 

+ Appendix 3, Stipulation IV.C.5 discusses the use of open trench inspection 

as part of the treatment of cultural resources. Based on our organization's 

experience of many years, we firmly believe that an open trench inspection on a 

large pipeline is a valuable tool to discover and understand the nature of 

cultural resource occurences in burled contexts. We urge you to seriously 

consider conducting an open trench inspection on the entire line or large 

portions of it, rather than on small, selected portions. We will be glad to 

work closely with you in developing an appropriate trench inspection plan. 

+ Finally, we believe that the draft EIS should state that cultural resources 

are a concern on the project. A project of this size will require a substantial 

Investment of money and time to mitigate the adverse effects on significant 

cultural properties. While adverse effects can be mitigated through data recovery, 

special requirements will be needed and will involve a commitment to essentially 

9.2 

9.3 

9.4 

RESPONSE TO LETTER 9« WYOMING ASSOCIATION OF PROFESSIONAL 
ARCHEOLOGI8T8 

9 1 The Wyoming Association of Professional Archeologists (WAPA) will be 
included as an 'interested party* in the Section 106 process for the 
Amoco C02 Projects pursuant to 36 CFR 800. 

9.2 BLM will establish a set of minimum data requirements at the time 
specific treatment plans are developed for each project. Amoco has 
delayed implementation of all projects for 2 years. Adequate time will 
exist for participation of all parties in developing the treatment plan 
once Amoco decides to proceed with each project. WAPA will be invited 
to participate in development of the treatment plans. 

9.3 Based on discussions with Amoco and review of Class III survey 
information, BLM expects a large portion of all CO* supply pipeline 
trenches to be inspected. However, there will be segments where an open 
trench inspection is not warranted or can not be justified (such as 
through bedrock). Unwarranted trench inspection will not be required. 
WAPA will be invited to participate in the development of trench 

inspection plans. 

9 4 Adequate protection of cultural resources has always been a priority 
throughout the NEPA process of these projects. This concern is 
evidenced through the preparation of a very thorough rules and 
procedures document (as incorporated into the existing M0A), the 
preparation of Class I surveys for four of the five fields involved and 
a Class III survey of the Elk Basin Trunk Pipeline prior to the 
development of the EIS. Cultural concerns were a primary factor in 
determining the location of various project components. This level of 
concern will continue through construction of all project components. 
At this time, it is not appropriate to begin to speculate what costs may 
be associated with protecting cultural resources. An adequate 
methodology has been established in the roles and procedures document. 
Ultimate cost will be based on the resources encountered. 
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Wyoming Association of 

Professional Archeologists 
P.0. Box 3A31. University Station 

University of Wyoming 
Uranic, WY. 82071 

destroy the resource. The document, as written, dees net adequately address 

the investment of time, money, and significant resource loss as a result of the 
project. We ask that you consider this in developing the final EIS. 

Thank-you for considering our comments on the draft EIS and we look forward to 
working with you on the project. Should you have any questions or concerns, 
please feel free to contact me at the above address or call me at (307) 234-1379. 

cc.: 

State Historic Preservation Office 
Review and Compliance Section 
2301 Central Ave., Barrett Building 
Cheyenne, WY. 82002 

Advisory Council on Historic Preservation 
Western Division of Project Review 

730 Simms St., Room 450 
Golden, CO. 80401 

President, Wyoming Association of Professional Archeologists 

9.4 
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©REGfcON-CALIFORNIA TRAILS ASSOCIATION 
111 East Maple St. / P.O. Box 1019 / Independence MO 64051-0519 

(816)252-2276 

OFFICERS 

RrsaMsnl; 
Richard W Acksrmsn 
3027 Twin Oak Placa NW 
Salam. OR 97304 
(503) 561-0326 

Vfca PraaMant 
Praaldanl-E/acl; 
William C Walson 
3 Drum Hill Driva 
Summit. NJ 07901 
(201) 273-7817 

Sacratarf: 
Susan Badger Ooyla 
2901 Euclid NE *14D 
Albuquerque. NM 87106 
(505) 256-7729 

La Barge,Wy. 
Jail. 5,1989 

Bureau Of Land Management 
ATTN: Mr. Glen Nebeker 
Casper District Office 

1701 East E. St. 
Casper,Wyoming 82601 

Traeawrar; 
Jama* F. Bower* 
450 S. Oils SI real 
Lakewood. CO 60226 
(303) 992-0535 

PreservafJon Officer: 
Thoma* H. Hunt 
950 Old Trace Road 
Palo Alio. CA 94306 
(415) 941-0615 

Dear Mr. Nebeker; 

Projects 

There appears to be two 
Trails that I would like 

Re: Draft E.I.S 
Amoco Carbon Dioxide 

areas of conflict with the 
to comment on. 

DIRECTORS 

Robert L. Berry (1989) 
11505 Pacific Street 
Omaha. NE 68154 
(402) 333-3522 

Donald Buck (1991) 
1158 Rlbler Court 
Sunnyvale, CA 94067 
(408) 739-6521 

Karen A. Buck (1990) 
Bo* 147 
LaBarge. WY 63123 
(307) 386-2321 

Gregory Franxwa (1991) 
1701 S 6ih Street 
St. Louis. MO 63104 
(314) 436-3242 

William E. Hill (1989) 
91 Wood Road 
Centereach. NY 11720 
(518) 585-2592 

Larry Jones (1990) 
6230 San Luis Way 
Boise. ID 63709 
(208) 362-0908 

Jacqueline Lewln (1991) 
St Joseph Museum 
11th & Charles Streets 
St Joseph. MO 64501 
(816) 232-8471 

Dr. Charles W Marlin. Jr. (1969) 
640 S W. 21st Street 
Richmond. IN 47374 
(317) 935-2778 

Merrill J Mattes (1990) 
5800 W Plymouth Drive 
Littleton. CO 80123 
(303) 979 6007 

Robert E Rennells (1989) 
Box 147 
LaBarge. WY 63123 
(307) 386 2321 

Dr. George T. Watkins III (1990) 
1531 Lydon Court 
Clarkston. WA 99403 
(509) 758 3630 

William C. Watson (1991) 

The First being in the Fontenelle gathering fields where 
there are several segments of the Protected Trail system 
in existance along both the East and West banks of the 
Green River. I must ask how and to what extent these 
segements are to be protected? How about access roads 

etc? 

The next area of concern is in the Jeffrey city area 
where there is a proposed pipeline (Beaver Creek Trunk 
Pipeline) that would make a second crossing of the 
Oregon - Mormon Trail in a short distance. Is there a 
way to consolidate the pipelines and reduce the impact 
to the Protected Trail System. I notice the Trail System 
has been omitted from the maps provided. Then along this 
same route between mileposts 130 and 145 the same Oregon 
-Mormon Trail route is located on the ground but not 
shown on the maps that would be crossed and destroyed in 
the same area that portions are now on and others 
eligible to the National Register. Even when a portion 
is not on the Register but is otherwise eligble it 
carries Register status for protection. 

Several years back Frontier Pipeline moved portions of 
their line to alleviate and protect the Trail System and 
we would ask that Amoco provide this same consideration. 

This again was in the Split Rock aesthetic area. 

Our Organization would be more than delighted to 
participate in an "On Site" review of these conflicts 
and assist in resolving any conflicts concerning Trail 
protection and preservation for this project a? any time 
convenient to you or your department. 

We are dedicated to the protection and preservation of 

OF 2 

10.1 

10.2 

10.3 

RESPONSE TO LETTER 10i OREGON-CALIFORNIA TRAILS ASSOCIATION 

10.1 The FEIS states that if rights-of-way are to be approved, Class III 
cultural surveys and appropriate mitigation of eligible sites must be 
performed before construction can begin. Since many of the trail 
crossing conditions are not known, Class III surveys would be conducted 
for all crossings to formulate site specific treatment or mitigation 
plans (which must evaluate avoidance, assuring minimum spacing of 
adjacent pipelines, special reclamation procedures, etc.). Avoidance 
may be required depending on numerous factors such as condition of the 
trails in the crossing area. All feasible methods of protecting the 
trails will be evaluated. Appendix 3 of the FEIS provides a memorandum 
of agreement and roles and procedures document which would be used to 
assure cultural resources are adequately protected. 

10.2 The maps in the EIS are not intended to show all resoures that may be 
affected by the projects but simply to designate the pipeline routes. 
Class I surveys identified the Oregon-Mormon Trail in this location. 
In this area, the Beaver Creek Pipeline route would be constructed 
within an existing pipeline corridor. Again, site-specific mitigation 
measures will be required for construction in this area. Avoidance may 
be required, depending on several factors including the condition of the 
trail in the area. 

10.3 The BLM would appreciate your association’s participation in protection 
of the trail resources and will contact you at the appropriate time. 
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DEPARTMENT OF HEALTH A HUMAN SERVICES Public Health Service 

Centers lor Disease Contro 

Atlanta GA 30333 

January 5, 1989 

Bureau of Land Management 
ATTN: Glen Nebeker 
Casper District Office 

1701 East E Street 
Casper, Wyoming 82601 

Dear Nebeker: 

We have reviewed the Draft Environmental Impact Statement (DEIS) for the 
"Amoco Carbon Dioxide Projects". We are responding on behalf of the U.S. 
Public Health Service (USPHS). In our review, we did note that this DEIS 
contains specific sections devoted to Safety and Health (Sections 3.15, 4.15, 
and mitigation measures in Chapter 5), although the discussion of health and 

safety issues in these sections was very brief. 

Aside from recognized hazards typical in pipeline construction, this project 
poses unique threats to health and safety due to the large quantities of 
carbon dioxide and hydrogen sulfide gases. The DEIS points out (Section 4.15) 
that significant exposures to these toxic gases could occur during development 
of the Raptor CO2 Field from a well blowout or from ruptures of CO2 or 
sour gas pipelines. Hazards due to carbon dioxide gas (which is relatively 
non-toxic) are well defined and adequate mitigation measures have been 
proposed in the DEIS. Hazards due to exposure to hydrogen sulfide, on the 
other hand, are not well discussed in the DEIS. This gas is recognized as a 
serious potential threat to health and safety. In the past, there have been a 
number of tragic accidents among oil field workers due to inadvertent hydrogen 
sulfide exposures, sometimes resulting in fatalities . One particularly 
important issue omitted in the DEIS is the paralyzing effect of hydrogen 
sulfide on the olfactory sense. While this gas has a well recognized "rotten 
egg" odor, the sense of smell of unsuspecting workers is rapidly paralyzed and 
the odor warning property is lost. Given the toxicity of hydrogen suliide 
gas, we recommend that the Final EIS for this project contain additional 
discussion of proposed methods for detecting hydrogen sulfide releases and 
protecting the health and safety of workers and the public following any 

release. 

We recommend further that the Final EIS contain detailed references to current 
safety and health guidelines relevant to this project. While the DEIS 
contains general reference to such guidelines, specific references are needed 
to document the content and extent of safety and health procedures which will 

be enforced during this project. 

Thank you for the opportunity to review this DEIS. Please Include us on your 
mailing list for the Final EIS for this project as well other NEPA-related, 

RESPONSE TO LETTER Hi DEPARTMENT OF HEALTH AND HOMAN SERVICES 

11.1 The FEIS has been changed to include the exposure effects of H2S, to 
clarify that H2S contingency plans would be developed from dispersion 
modeling for the Raptor Unit and the Fontenelle Gas Plant and for sour 
gas pipelines in the project oil fields (if necessary), and to expand 
upon the contents of the H2S contingency plans. 

11.2 The text has been changed to clarify that Amoco would comply with 
American Petroleum Institute guidelines and all federal or state 
regulations to protect worker health and safety. 
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documents on any future Bureau of Land Management projects with potential 

impacts on Human Health and Safety. 

Sincerely yours, 

David E. Clapp, Ph.D.t PE., CIH 
Environmental Health Scientist 
Special Programs Group 

Center for Environmental Health 
and Injury Control 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS. OMAHA OISTRICT 

213 NORTH I7TH STREET 

OMAHA NEBRASKA S0IO2 4070 

December 28, 1988 

Planning Division 

Mr. Glenn Nebeker 
Bureau of Land Management 
Casper District Office 
1701 East E Street 
Casper, WY 82601 

Dear Mr. Nebeker: 

Thank you for the opportunity to review the 
November, 1988 DEIS for the AMOCO Carbon Dioxide 
Projects. Our review comments are as follows. 

The Affected Environment section discusses riparian 
areas as green zones along stream banks, springs, bogs, 
wet meadows, lakes, and ponds; and then focuses well on 
perennial screams crossed by pipelines. It is suggested 
a similar focus be presented on wetlands impacted. The 
Corps of Engineers (COE) regulatory definition of 
wetlands should be used. The Environmental Consequences 
section should then discuss impacts to wetlands and 
wetland wildlife, as well as other wetland functions, as 
a subset of impacts to riparian vegetation. Information 
on consultants which have a working knowledge of 
regulatory wetland impact analysis are available on 
verbal request to Jerry Tworek at (902) 221-9173. 

It Is suggested that the cumulative Impacts 
discussion on pages 5-15 and 5-16 be reaccorapllshed. A 
discussion of the collective significance of the five 
proposed projects, the Elk Basin and Salt Creek projects, 
the Pacific Power and Light project, and past actions 
needs to be presented. It is not clear if any resource 
in the affected region has suffered a collective and 
serious loss over time due to a number of actions. It 
also seems unusual that only 3 other major projects are 
considered to be reasonably foreseeable future actions 
in the region of impact analysis. 

1 OF 3 

12.1 

12.2 

RESPONSE TO LETTER 12i U.8. ARMY CORPS OF ENGINEERS 

12.1 As Indicated in the comment, ’wetlands" as defined by the Army Corps of 
Engineers would be a subset of the areas classified by the BLM as the 
■riparian vegetation type*. It should be noted that for purposes of the 
FEIS, areas of surface water (e.g., rivers and ponds) have not been 
designated separately but are included in the classification of 
■riparian’ although no vegetation is present. It should also be 
emphasized that at the level of vegetation mapping used in the FEIS 
[minimum of 0.1 mile (520 feet) considered disturbed for all riparian 
areas crossed], the extent of disturbed riparian area has been greatly 
exaggerated. The disturbance of all riparian areas, whether classified 
as wetlands or not, is, however, limited in the Proposed Actions and 
alternatives and would be further restricted, where possible, by route 
adjustments to be discussed in the PODs and mitigation measures 
summarized in Table 5-1. All riparian areas/wetlands would be restored 
after construction except at the C02 supply plant site (i.e., Fontenelle) 
where long-term disturbance of a greasewood communities is expected. 

The FEIS discussion of riparian areas, and the wetlands included 
therein, is intended to provide an analysis of impacts appropriate to 
the level of precision of the proposed routes. The Plans of Development 
for each project would include more precise mapping of alignments and 
a more precise measure of disturbed riparian vegetation and 
jurisdictional wetlands. At that time, Amoco would be expected to 
qualify for a nationwide permit for stream crossings by utility lines 
J33 CFR Part 330, Section 330.5(a) (12) ]; and either 1) apply for 
Individual 909 permits for discharge into wetlands; or 2) notify the 
Army Corps’ district engineer pursuant to the requirements of the 
nationwide permit for disturbance of less than 10 acres [Section 
330.5(a)(26)]. 

The FEIS has been revised to 1) clarify the relationship between 
jurisdictional wetlands and the riparian vegetation type discussed in 
the document; and 2) indicate the need for jurisdictional wetland 
determination and 909 permitting during preparation of the PODs. 

12.2 The cumulative impacts discussion has been rewritten using the Council 
on Environmental Quality definition of "cumulative impacts’ (90 CFR 
1508). 
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Items 1 through 16 on page A-8 comprise conditions 
and prescribed management practices for nationwide 
Department of the Army permits. These conditions and 

management practices were revised in November 1986. A 

copy of the revisions is enclosed. 

Sincerely. 

Jf^in 
1 Ch 

chard D. Gorton 

Chief, Environmental 
Analysis Branch 

Planning Division 

Enclosure 

RESPONSE TO LETTER 12 CONTINUED 

12.3 The FEIS has been changed to incorporate the revised conditions and 
prescribed management practices for a nationwide permit. 
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Federal Register / Vol. 51. No. 219 / Thursday. November 13. 1966 / Rules and Regulations 41257 

navigable waters of the United States 
(i.e . isolated waters). 

(b) Conditions. The following special 
ca/idilions must be followed in order for 
the nationwide permits identified In 
paragraph (a) of this section to be valid: 

(1) That any discharge of dredged or 
fill material will not occur in the 
proximity of a public water simply 
intake. 

(2) That any discharge of dredged or 
fill material will not occur in areas of 
concentrated shellfish production unless 
the discharge is directly related to a 
shellfish harvesting activity authorized 
by paragraph (a)(4) of this section. 

(3) That the activity will not 
jeopardize a threatened or endangered 
species as identified under the 
Endangered Species Act (ESA), or 
destroy or adversely modify the critical 
habitat of such species. In the case of 
federal agencies, it is the agencies' 
responsibility to comply with the 
requirements of the ESA. If the activity 
may adversely affect any listed species 
or critical habitat, the district engineer 
must initiate Section 7 consultation in 
accordance with the ESA. In such cases, 
the district engineer may: 

(i) Initiate section 7 consultation and 
then, upon completion, authorize the 
activity under Ine nationwide permit by 
adding, if appropriate, activity specific 
conditions, or 

(ii) Prior to or concurrent with section 
7 consultation he may recommend 
discretionary authority (See section 
330 8) or use modification, suspension, 
or revocation procedures (See 33 CFR 
325.7). 

(4) That the activity shall not 
significantly disrupt the movement of 
those species of aquatic life indigenous 
to the waterbody (unless the primary 
purpose of the fill is to Impound water): 

(5) That any discharge of dredged or 
fill material shall consist of suitable 
material free from toxic pollutants (see 
section 307 of the Clean Water Act) in 
toxic amounts: 

(6) That any structure or fill 
authorized shall be properly maintained 

(7) That the activity will not occur in a 
component of the National Wild and 
Scenic River System: nor in a river 
officially designated by Congress as a 
“study river” for possible Inclusion Ln 
the system, while the river is in an 
official study status: 

(8) That the activity shall not cause an 
unacceptable interference with 

navigation: 
(B) That. If the activity may adversely 

affect historic properties which the 
National Park Service has listed on. or 
determined eligible for listing on. the 
National Register of Historic Places, the 
permittee will notify the district 

engineer. If the district engineer 
determines that such historic properties 
may be adversely affected, he will 
provide the Advisory Council on 
Historic Preservation an opportunity to 
comment on the effects on such historic 
properties or he will consider 
modification, suspension, or revocation 
in accordance with 33 CFR 325.7. 
Furthermore, that, if the permittee before 
or during prosecution of the work 
authorized, encounters a historic 
property that has not been listed or 
determined eligible for listing on the 
National Register, but which may be 
eligible for listing in the National 
Register, he shall immediately notify the 
district engineer. 

(10) That the construction or operation 
of the activity will not impair reserved 
tribal rights, including, but not limited 
to reserved water rights and treaty 
fishing and hunting rights: 

(11) That in certain states, an 
Individual state water quality 
certification must be obtained or waived 
(See | 330 9); 

(12) That In certain states, an 
individual slate coastal zone 
management consistency concurrence 
must be obtained or waived (See 
| 330.10): 

(13) That the activity will comply with 
regional conditions which may have 
been added by the division engineer 
(See | 330 8(a)); and 

(14) That the management practices 
listed in | 330.6 of this part shall be 
followed to the maximum extent 
practicable. 

(c) Further information. (1) District 
engineers are authorized to determine if 
an activity complies with the terms and 
conditions of a nationwide permit unless 
that decision must be made by the 
division engineer in accordance with 
| 330.7. 

(2) Nationwide permJts do not obviate 
the need to obtain other Federal, state or 
local authorizations required by law. 

(3) Nationwide permits do not grant 
any property rights or exclusive 
privileges. 

(4) Nationwide permits do not 
authorize any Injury to the property or 
rights of others 

(5) Nationwide permits do not 
aut'.orize Interference with any existing 
or proposed Federal project. 

(d) Modification. Suspension or 
Revocation of Nationwide Permits. The 
Chief of Engineers may modify, suspend, 
or revoke nationwide permits in 
accordance with the relevant 
procedures of 33 CFR 325.7. Such 
authority Includes, but is not limited to: 
adding individual, regional, or 
nationwide conditions: revoking 
authorization for a category of activities 

or a category of waters by requiring 
Individual or regional permits: or 
revoking an authorization on a case-by¬ 
case basis This authority is not limited 
to concerns for 'he aquatic environment 
as is the discretionary authority in 
| 330.8. 

| 330.8 Management practices. 

(a) In addition to the conditions 
specified In | 330.5 of this Part, the 
following management practices shall 
be followed, to the maximum extent 
practicable In order to minimize the 
adverse effects of these discharges on 
the aquatic environment. Failure to 
comply with these practices rr ey be 
cause for the district engineer to 
recommend, or the division engineer to 
take, discretionary authority to regulate 
the activity on an individual or regional 
basis pursuant to | 330.8 of this Part. 

(1) Discharges of dredged cr fill 
material into waters of the United States 
shall be avoided or minimized through 
the use of other practical alternatives. 

(2) Discharges In spawning areas 
during spawning seasons shall be 
avoided. 

(3) Discharges shall not restrict or 
impede the movement of aquatic species 
indigenous to the waters or the passage 
of normal or expected high flows or 
cause the relocation of the water (unless 
the primary purpose of the fill is to 
Impound waters). 

(4) If the d.scharge creates an 
impoundment of water, adverse impacts 
on the aquatic system caused by the 
accelerated passage of water and/or the 
restriction of :ts flow shall be 
minimized. 

(5) Discharge in wetlands areas shall 
be avoided. 

(8) Heavy equipment working in 
wetlands snail be placed on mats. 

(7) Discharges into breeding areas fot 
migratory waterfowl shall be avoided. 

(B) All temporary fills shall be 
removed In their entirely. 

| 330.7 Notfftcalion procedures. 

(m) The aeneral permittee shall not 
begin discharges requiring pre-discharge 
notification pursuant to the nationwide 
permit at | 330 S(a)(26): 

(1) Until notified by the district 
engineer that the work may proceed 
under the nationwide permit with any 
special conditions imposed by the 
district or division engineer, or 

(2) If notified by the district or 
division engineer that an individual 
permit may be required; or 

(3) Unless 20 days have passed from 
receipt of the notification by the district 
engineer and no notice has been 
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E^ON COMPANY. USA 
POST OfFlCE BOX 1600 • MlOt-ANO. TEXAS 79702 1600 

PAOOUCTION DCPAATMf NT 
SOUTHWtST t AN OlVISlON 

AtGULATOAY AMAIAS 

KCHAAOO OOOOARO 
SOAtAVlSOA January 9, 1988 

Amoco Carbon Dioxide Projects EIS 
Exxon Company U. S. A. Comments 

8ureau of Land Management 
Attn: Glen Nebeker 
Casper District Office 
1701 East E. Street 
Casper WY 82601 

Dear Mr. Nebeker: 

Exxon Company U. S. A., a division of Exxon Corporation, wishes to provide the 
following comments on the Bureau of Land Management’s Environmental Impact 
Statement (EIS) on the Amoco Carbon Dioxide (CO2) Projects in the state of 
Wyoming. Please consider these comments in preparing the final EIS and Record of 
Decision. 

First, we wish to congratulate the BLM on preparing an EIS which is easy to read, 
and clearly organized. Reviewing the document was expedited by the clear 
organization. Secondly, Exxon strongly urges issuance of the required 
rights-of-way required for each of the proposed Enhanced Oil Recovery (EOR) 
Projects. Natural energy security will be improved when Amoco is able to proceed 
with the EOR proposals. Performing a single EIS for several projects with similar 
potential impacts is a significant step by the BLM to encourage FOR production. 

Our remaining discussion is quite extensive because of Exxon’s unique position 
relative to the CO2 market in Wyoming. We are heavily involved in the CO2 

business as the only current source in Wyoming. With our significant CO2 reserves 
at LaBarge, Exxon is in the CO2 business for decades to come. Furthermore, 
Exxon’s Phase II is extensively referenced in the EIS, since our project was used 
as an alternative to Amoco’s proposed CO2 source and since our pipeline is 
required for COo transportation. Therefore, we are providing detailed comments on 
the draft EIS, based on our extensive experience with CO2 operations. 

Attachment I is a detailed list of comments, on a page by page basis. There are 
several significant Issues which we have summarized in this letter, as follows: 

• The EIS does not evaluate all reasonable alternatives, does not identify 
significance criteria and does not correctly identify impacts of project 
alternatives, 

# >viSiONOf l«>C>CO"PO*»’'ON 

RESPONSE TO LETTER 13s EXXON COMPANY, U.S.A. 

13.1 This comment is a summary of Exxon’s comments regarding the DEIS. The 
DEIS compared impacts of construction of Amoco’s Fontenelle Project with 
construction of Phase II of Exxon's LaBarge Project. Subsequently, 
Exxon determined that it is feasible to supply C02 for Amoco’s proposed 
actions by expanding the existing Phase I facilities. An expansion of 
Phase I would result in different impacts than those described for 
construction of Phase II of the DEIS. As a result of this new 
information, construction of Phase II of the LaBarge Project was 
eliminated from the FEIS. The FEIS includes an alternative based on 
expansion of Exxon's Phase I facilities. 

Date is actually January, 9 1989. 



COMMENT LETTER 13 PAGE 2 OF 17 

Glen Nebeker -2- 

• The EIS is based on outdated and incorrect information which the BLM uses 
to conclude that the Raptor/Fontenelle CO? supply is the environmentally 
preferred alternative for the CO2 source for the EOR Projects. Data 
available since startup of the LaBarge project show that the facility 
could be expanded to provide sufficient CO? for Amoco, with fewer impacts 
than Raptor, 

• The EIS should not identify an "economically" preferred alternative, and 

• The EIS implies that portions of the Bairoil/Oakota CO? pipeline will be 
rerouted from the route approved in the BIM EIS which was completed in 
1986. 

Following is additional information on the issues summarized above. 

Need for the EIS to Evaluate All Reasonable Alternatives 

The Council on Environmental Quality (CEQ) regulations which implement the 
provisions of the National Environmental Policy Act specifically require that an 
EIS include "all reasonable alternatives" (40 CFR 1502.14 (a)). An alternative 
which must be added to the Final EIS is some type expansion of the Exxon LaBarge 
Project. As a result of two years operating experience with the plant, and 
on-going engineering studies, Exxon has developed several possible methods for 
increasing plant capacity. For example, the current rate has been increased from 
an inlet rate of 480 million standard cubic feet per day (Hscf/D) to 550 Mscf/D. 
Almost 100 Hscf/D of CO? is available from the existing LaBarge facility by 
installing compressors and low pressure recovery facilities. Additional volumes 
would be available if the volumes committed to contract but not taken were to be 
released by the purchaser. Finally, studies of the plant process have indicated 
the possibility of further capacity increases within the existing plant site. 
Conceptually, such an expansion would consist of a debottlenecking of the plant 
facilities, minimal well drilling, and possibly a second feed gas pipeline. 
Because a new plant site is not needed the Impacts of any of these alternatives, 
in terms of minimizing environmental impacts and providing CO2 at an economical 
price, are far less than those for the proposed Raptor/fontenel 1 e development. 
Therefore, analysis of an alternative with "worst case" Impacts (as Phase II is 
characterized in the EIS), results in an incorrect selection of the agency's 
preferred alternative. The detailed comments on Attachment I will Identify those 
areas where the impact analysis would be different for such a potential expansion 
than for Phase II of the Exxon LaBarge project. 

Need for the FIS to Identify Significance Criteria 

The CEQ regulations require that the affected environment portion of the EIS 
"include discussions of (a) direct effects and their significance (b) Indirect 
effects and their significance." (40 CFR 1502.16). Many of the sections of the 
EIS do not specifically identify whether an identified Impact is or is not 
significant, and none of the resource evaluation sections contain specific 
significance criteria to allow the reviewer to determine if an identified Impact 
exceeds the significance threshold. 

Need for the FIS to Utilize Updated and Correct Information 

The EIS Is based on several outdated documents, such as the Exxon application for 
the LaBarge Phase II Industrial Siting permit. Exxon allowed this permit to 
expire in September of 1988. Furthermore, the analysis does not recognize the 

13.2 

113.3 

13.4 

13.5 

13.6 

13.7 

13.8 

RESPONSE TO LETTER 13 CONTINUED 

13.2 The discussion of expansion of Exxon’s Phase I facilities has been 
updated using information provided by Exxon. However, based on a 
comparison of the impacts of expansion of Exxon’s Phase I facilities 
and Amoco’s Fontenelle Project, the BLM has determined that impacts are 
comparable for most resources, except air quality. Expansion of Phase 
I of Exxon’s facilities would result in significantly greater emissions 
of S02 (an increase of approximately 100 pounds per hour over existing 
Phase I emissions), whereas Amoco’s Fontenelle Project would inject the 
acid gas stream back into the Madison Formation. Without a« 
environmentally compelling reason to do otherwise, BLM can not deny 
Amoco’6 request to construct the Fontenelle Project. Based on this 
comparison and other factors included in the FEIS, the BLM has 
determined that Amoco’s Fontenelle Project is the environmentally 
preferred alternative. 

13.3 The designation of the Fontenelle Project as the "economically" 
preferred alternative is solely a recognition that Amoco has determined 
that development of it’s Raptor acreage is economically more attractive, 
at this time, than purchasing C02 from Exxon. BLM lacks authority to 
require the applicant (Amoco) to abandon it’s proposed action for a 
higher priced C02 source when there are no unmitigated significant 
adverse impacts associated with the project. In addition, to require 
the applicant to accept a higher price of C02 may affect Amoco’s ability 
to proceed with EOR at the four fields discussed in this document, since 
proceeding with C02 floods in each field is largely dependent on Amoco’s 
ability to secure the lowest-priced C02 available. Requiring Amoco to 
accept the higher C02 price from Exxon may result in Amoco abandoning EOR 
plans at Elk Basin, Salt Creek, Little Buffalo Basin and Beaver Creek. 

13.4 As stated in the Bairoil/Dakota DEIS (see Page 10), before Exxon can 
proceed with construction of the C02 pipeline beyond milepost 112, Exxon 
must reapply to the BLM and the BLM must reconsider the changes in the 
existing conditions, impact evaluations, and mitigative measures 
necessary to protect the environment. Evaluations conducted after 
publication of the Bairoil/Dakota FEIS (particularly development of the 
Lander Resource Management Plan) suggest that it may no longer be 
appropriate to allow construction of the pipeline as initially routed 
near Crooks Gap. This portion of the route will be reevaluated when 
Exxon reapplies to the BLM for continued construction beyond milepost 
112. If Amoco constructs the pipeline from milepost 112 to Salt Creek 
or Natrona, Wyoming, these same constraints would apply 

13.5 An expansion of Phase I of Exxon's LaBarge Project has been added to the 
FEIS. 

13.6 See Response to Comment Number 13.2 

13.7 The incorporation of significance criteria into the evaluation of 
impacts of the Amoco C02 Projects was intentionally eliminated because 
it is impossible to develop meaningful criteria that are applicable to 
all five projects and the myriad of environmental resources found in the 
project area. Such a significance ranking system would be arbitrary. 
Instead, the BLM evaluated each potential impact on a site-specific, 
case-by-case basis which provides a much more realistic evaluation of 
project impacts. All project impacts are summarized on Table 2-11 and 
2-12 of FEIS. 

The reason for the lack of significant impacts is the incorporation of 
adequate impact mitigating measures into the project description by 
Amoco and additional measures required by the BLM and other federal and 
state agencies. Eliminating significant impacts has been an important 
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actual construction techniques which were used for the laBarge prolect. For 
example, construction of the second feed gas pipeline will have NO impacts on 
LaBarge and Fontenelle creeks, because the second line was Installed at these 
creek crossings when the first line was built. Other facilities In the wellfield 
were also pre-bullt, to "'inimize future disturbance. Additionally, several of the 
wildlife disturbance figures in this EIS are for the five projects which were 
analyzed in the Riley Ridge EIS, not just Exxon’s project. Specifically, there is 
NO big horn sheep critical range on Exxon’s leases. Furthermore, the discussion 
of the plant capacity does not reflect current plant permitted capacity of 550 
Million standard cubic feet/day. This increased rate has been approved by ail 
required permitting authorities in Wyoming. 

Selection of the Preferred Alternative 

Exxon recommends that some type of expansion of the LaBarge project be selected as 
the environmentally preferred alternative for CO2 supply. This recommendation is 
based on the fact that impacts are less, plus future potential for other EOR 
projects in Wyoming is preserved by this selection. Since Amoco has only 
sufficient CO? in its reserves to provide for its own EOR project, Exxon may be 
required to develop further reserves for other operators. Without Exxon, EOR 
projects operated by other companies in Wyoming might never be implemented. With 
Exxon, total impacts are greater if Fontenelle has already been built. 

Identification of an Economically Preferred Alternative 

Exxon questions the BLM’s determination that the Raptor/Fontenelle development is 
"more economical". First, we do not believe the BLM has the authority to make a 
determination which basically should be made by the marlet place. Second, there 
is no data presented in the EIS to support this contention. This statement should 
be removed from the EIS. 

Changes to the Routing of the Bairoil/Dakota CO? Pipeline 

At several locations in the document, references are made to changes in the 
routing to the Bairoil line, reflecting changes in the Lander Resource Management 
Plan, which was published after the Bairoil EIS. Exxon was unaware of those 
changes when they were made, and is of the opinion that the site specific EIS 
should be the controlling document. If both the Crooks Gap and the Sweetwater 
Rocks reroutes are required by the BLM, costs will increase considerably, and the 
timing assumed in the Amoco CO? Projects EIS will not be possible. Up to 50 miles 
of rerouted pipeline will require considerable onground survey, and a supplement 
to the existing EIS for the CO2 pipeline. 

If you have any questions about these comments please call me at 915/688-7544. 

Sincerely, 

44-^ 

13.8 

13.9 

13.10 

13.11 

R0G:ckr 
Attachments 

RESPONSE TO LETTER 13 CONTINUED 

process in development of the DEIS and FEIS. For instance, when t^he 
Wyoming Game and Fish Department (during review of the preliminary draft 
EIS) suggested that construction of pipeline corridors in critical mule 
deer winter range could result in a significant impact, Amoco agreed not 
to blade the right-of-way in this important habitat and to reduce the 
amount of brush removed. Similarly, when potential significant riparian 
impacts were identified at the Jim Brldger Creek crossing, a 
recommendation was made and accepted to conduct a site-specific survey 
of the area in conjunction with the development of the Plans of 
Development and to select a more suitable crossing area. These and many 
other mitigative measures have been incorporated into the FEIS and are 
summarized on Table 5-1. As a result of this on-going process, BLM and 
Amoco have been able to reduce all project impacts to acceptable (non¬ 
significant) levels. However, the process of impact reduction is not 
complete. As with any impact statement, project plans will undoubtedly 
change as more complete project design information becomes available. 
These changes and additional information not available during 
preparation of the EIS will be evaluated by BLM through the numerous 
Plans of Development which Amoco will be required to prepare for all 
aspects of the projects. 

13.8 These changes have been incorporated into the FEIS. 

13.9 See response to Comment Number 13.2 

13.10 See response to Comment Number 13.3 

13.11 See response to Comment Number 13.4 
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ATTACHMENT 1 

DETAILED COMMENTS ON THE AMOCO CARBON OIOXIDE PROJECTS EIS 
EXXON COMPANY, USA 

Paae Reference Currently Reads Change Jo 

Page v 3-19 3-17. Table of contents is incorrect. 13.12 

Page 1-1, Right 
Paragraph 3 
Line 11 

"from the Fontenelle 
Supply" 

"from the Fontenelle or LaBarge Supply" 13.13 

Page 1-2 
Left 
Paragraph 1 

Add "This development will also 
require a saltwater disposal system, 
a sour gas disposal facility, and future 
wells to maintain the required 
production rate." For an accurate 
description of the project, this 
additional information must be added. 

13.14 

Page 1-4 
Right 
Paragraph 2 
Line 23 

..recovery of 25% of 
the original oil-in¬ 
place" 

"...recovery of up to 25% of the 
original oil - in-place, depending on 
reservoir conditions in the individual 
field." Without this qualifier, the 
statement is a misleading overstatement 
of the possible recovery resulting 
from a waterflood project. 

13.15 

Page 1-14 
Right 
Paragraph 3 
Line 1 

"Increased Injectivity" "Injectivity Changes" and add sentence 
to this paragraph which reads, "In 
certain projects, the impact of COj 
has actually been a reduced 
Injectivity. Reasons for this change 
are net clearly understood." 

13.16 

Page 1-18 
Item 4 
Army Corps 

"Carbon Dioxide 
Pipelines" 

"All pipelines." A Section 404 permit 
will be required for gathering system 
lines, as well as for the carbon 
dioxide pipelIne. 

13.17 

Page 1-18 
Item 7 
Department of 

Add a permit requirement for all waste 
disposal and an NPDES for any pond 
that will be constructed at thb plant. 

13.18 

Environmental Quality 

RESPON8E TO LETTER 13 CONTINUED 

13.12 The FEIS has been changed as suggested. 

13.13 This section of the EIS describes information submitted by Amoco to the 
BLM in the right-of-way application. The section is a description of 
Amoco*s proposed action. Amoco*s proposed action is to utilize the 
Fontenelle Project as the C02 source for the EOR projects described in 
the document not Exxon's LaBarge Project. The description contained in 
Section 1.1 of the DEIS and FEIS is correct. 

13.14 The proposed sour gas disposal well is included in the EIS. Water 
produced from the Madison Reservoir would likely be disposed via a 
wastewater injection well. Amoco does not believe that additional 
wells, beyond the 10 wells described in the document, will be required 
to provide C02 for the EOR projects. 

13.15 The FEIS has been changed as suggested. 

13.16 The FEIS has been changed as suggested. 

13.17 The FEIS has been clarified to indicate that the need for individual 
permits, nationwide general permits, or notification of the Army Corps 
of Engineers* District Engineer will be determined in the Plans of 
Development when the location and size of jurisdictional wetlands have 
been determined. 

13.18 Amoco will only utilize commercial disposal facilities for solid wastes; 
.consequently Amoco will not be required to secure solid waste disposal 
permits. There will be no surface discharges or wastewater ponds 
constructed for any of the projects. Therefore, NPDES and pond permits 
will not be required. 
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Paae Reference Currently Reads Change To 

Page 1-19 
Hem 3 

Wyoming Oil and Gas Commission must 
also issue a permit for the injection 
of the sour gas which will be rejected 
from the gas stream ;t the Fontenelle 
Gas Processing Plant. Please add this 
to the required list of permits. 

13.19 

Page 1-20 
Right 
Paragraph 4 
Line 6 

..25-foot wide 
temporary construction 
permit for spur and 
trunk CO? pipelines" 

Add the phrase "...with additional 
construction width as required at 
difficult topographic barriers." 

13.20 

Page 2-1 
Right 
Partial 
Paragraph 
Line 8 

“...with 907.+ CO? 
content." 

In addition to this general statement, 
please provide specific composition 
from the Raptor Unit. The reader 
cannot fully evaluate the project 
description without knowing this 
information. 

13 21 

Page 2-1 
Right 
Paragraph 1 
Line 3 

"Raptor CO? is somewhat 
unique in that the only 
processing steps 
necessary to produce 
pipeline quality CO2 

for enhanced recovery 
are dehydration and 
hydrogen sulfide removal." 

This comment may be Incorrect, 
although Exxon cannot evaluate that 
without the detailed compositional 
analysis. We understand from other 
data sources that the Raptor Unit has 
sufficient nitrogen and methane 
contained that without removal of 
those constituents, the gas would not 
meet existing pipeline quality 
specifications. Furthermore, 
contamination with nitrogen or methane 
can negatively affect miscibility 
pressure for existing customers. 
Insufficient data Is provided for the 
reviewer to conduct an Informed 
analysis of the proposed action. 

13.22 

Page 2-1 
Right 
Paragraph ; 
Line 8 

Add a sentence which states: "Exxon 
and Amoco will need to evaluate the 
Impact on miscibility pressure of the 
less pure CO? product, which the 
Raptor/Fontenelle development will 
produce." 

13.23 

Page 2-1 
Right 
Paragraph 1 
Line 24 

-2- 

Add this sentence: "Because the 
Madison reservoir is productive of 
hydrocarbons, an injection permit will 
also be required from the Wyoming Oil 
and Gas Conservation Commission." 
Furthermore, for the reader 
to evaluate the potential 
environmental Impacts of this 
proposal, the EIS should supply 
information on the flow rate, 
composition, pressure, facility 
design, and safety features of the 
proposed acid gas Injection. 

13.24 

RESPONSE TO LETTER 13 CONTINUED 

13.19 The sour gas disposal well will be classified as a Class I disposal 
facility pursuant to the Safe Drinking Water Act and subject to permit 
provisions under the authority of the Wyoming Department of 
Environmental Quality and not the Wyoming Oil and Gas Conservation 
Commission. 

13.20 Amoco has applied for rights-of-way as specified in the EIS. Additional 
construction widths would be permitted through temporary use permits and 
are not contained in Amoco'8 right-of-way application which is being 
described in this section. The need and site specific nature of 
temporary use permits would be addressed in the Plans of Development for 
the C02 pipelines and field facilities. As stated in DEIS, the request 
for 50-feet of permanent and 75-feet of temporary construction right- 
of-way does not imply that Amoco would disturb the entire 75-foot wide 
corridor during construction. Amoco has committed to reduce the actual 
disturbance in all areas where possible. Several mitigative measures 
included on Table 5-1 will result in reduced disturbance to the right- 
of-way. 

13.21 As stated in the EIS, only one well has been drilled in the Raptor Unit. 
Information regarding the composition of the reservoir is confidential 
and will not be released in this EIS. More importantly, however, is the 
fact that the precise composition of the reservoir is irrelevant to 
determining the impacts of the project, with the possible exception of 
H2S concentration which is provided in the EIS. Other components of the 
reservoir have no relevance in determining the environmental impacts 
associated with the Fontenelle Project. 

13.22 The information stated in the EIS was again reviewed with Amoco and 
Amoco 1s confident that the statement is accurate. 

13.23 The purity level of C02 from the Fontenelle Project is acceptable to 
Amoco and would meet existing C02 contract specifications for C02 
delivered from Exxon to the Bairoil Project. Amoco has already 
conducted an initial evaluation of the influence of a "less pure* C02 
stream on miscibility pressure for the Amoco C02 Projects. 

13.24 See response to Comment Number 13-19. Information on flow rate, 
composition, pressure, facility design, and safety features of the 
proposed acid gas disposal well are not available at this time. The 
facility would be permitted by the Wyoming Department of Environmental 
Quality and must comply with strict regulatory provisions to safeguard 
against accidents. H2S contingency plans will include the acid gas 
disposal well. 
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Page Reference Currently Reads 

Page 2-4, Table 

Page 2-10 
Left 
Paragraph 1 
Line 2 

"To provide CO2 to the 
enhanced oil recovery 
projects.. 

Page 2-12 
Right 
Paragraph 2 
Line 8 

"discoveries of 
additional CO2 (as much 
as 20 TCF) have been 
made by Exxon at 
LaBarge." 

Page 2-12 
Left 
Paragraph 4 
End 

Page 2-14 
Right 
Paragraph 3 
Line 1 

"Phase II of Exxon’s 
LaBarge Project could 
also serve as a CO2 

supply for Amoco’s 
projects." 

Change To 

Completion schedule for the Fontenelle 
Project appears overly optimistic 
based on Exxon’s experience with plant 
construction in southwestern Wyoming. 
The construction periods for the other 
plants also appear to be surprisingly 
short given the constraints of winter 
weather for Wyoming construction 
seasons. Finally, please correct the 
1989 project start date to reflect 
Amoco’s current plans. 

"To provide CO2 to the enhanced oil 
recovery projects as described in the 
proposed action." The implication 
that Raptor Fontenelle is the only 
possible source of CO? for Amoco’s 
development is misleading. 

Change to read: "discoveries of 
additional CO2 in the LaBarge 
structure (including Raptor) have been 
estimated as high as 144 TCF." This 
information was presented by Exxon to 
the Wyoming Oil and Gas Conservation 
Commission in July, 1988. 

A fourth alternative of plant design 
should be added to this discussion and 
analyzed in the environmental impacts 
portion of the document. 
Specifically, there are references in 
the document to the fact that a tail 
?as cleanup unit might be installed at 
ontenelle (Section 4.7.2) and to the 

fact a sulfur recovery system may not 
be installed at the recycling plants 
at the four EOR projects(Section 
4.15.2). These plant design 
alternatives must be evaluated for a 
complete EIS. 

Please change this to read: "An 
expansion of Exxon’s existing 
facilities at the LaBarge Project 
could also serve as a CO2 supply for 
Amoco’s projects." Such an expansion 
is technically feasible and results in 
sufficient CO? to meet identified 
demand with minimal environmental 
disturbance. 

13.25 

13.26 

13.27 

13.28 

13.29 

RE8PONSE 

13.25 

13.26 

13.27 

13.28 

13.29 

TO LETTER 13 CONTINUED 

Amoco has delayed implementation of all projects for 2 years. The FEIS 
contains revised construction schedules. The amount of time required 
to construct each facility was reviewed with Amoco and confirmed. 

This section describes only Amoco’s proposed action. The statement 
reflects only Amoco’s plans for development of the resource. 
Alternatives to the proposed action, including an expansion of Exxon’s 
LaBarge Phase I Project, are described in Section 2.3. 

The FEIS has been amended as suggested. 

The installation of tail gas cleanup for the Fontenelle Project is not 
an alternative to the Fontenelle Project design. The discussion 
contained in Section 4.7.2 states "Amoco could not at this time use a 
tail-gas cleanup system for the gas since significant emission would not 
be allowed in the area." Amoco’s proposed action is to reinject the gas 
into the Madison Reservoir. Discussions regarding the elimination of 
sweetening capabilities at the CO, recycle plants do not represent an 
alternative, but rather are dealt with as a possible modification to the 
project design. Impacts relating to the elimination of sweetening would 
not be different than those evaluated for the proposed action other than 
in relation to health and safety which is already addressed in Section 
4.5.12. 

The FEIS has been modified to recognize that an expansion of Phase I 
could provide CO, for the Amoco Projects. See response to Comment Number 
3.2. 
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Paae Reference Currently Reads Change To 

Page 2-14 
Right 
Paragraph 4 
Line 3 

“A 480 HHSCFO sour gas 
processing facility 
consisting of two 240 
HHSCFO modules" 

"A 550 HHSCfO sour gas processing 
facility consisting of two 275 HHSCFO 
modules." The correction represents 
the current plant capacity. If 
Department of Environmental Quality 
approval is obtained, Exxon believes 
that the existing facilities are 
capable of processing up to 600 
HHSCFO. With additional compression 
the plant could then produce a total 
of 330 HHSCFO of salable CO?. Please 
make the same change from 480 to 550 
throughout the EIS. 

13.30 

Page 2-15 
Left 
Paragraph 1 

Please delete this entire discussion 
of the Phase II permit, since the 
permit was allowed to expire in 
September, 1988. As discussed in our 
letter, there are several alternatives 
for expansion within the existing 
Phase I plant site. 

13.31 

Page 2-15 
Left 
Paragraph 2 
Line 11 

"The gas stream is 
composed primarily of 
COo...hydrogen sulfide - 
4%" 

Change to reflect the correct average 
composition of CO? - 66%, methane - 
21%, hydrogen sulfide - 5%. These 
percentages as presented to the 
Wyoming Oil and Gas Conservation 
Commission in July, 1988 reflect 
Increased experience with the 
variation in composition over the 
units which Exxon currently operates. 

13.32 

Page 2-15 
Right 
Paragraph 3 
line 1 

"All of the CO? produced 
from Phase 1 of the 
LaBarge Project is 
committed to either 
Chevron or Amoco." 

Please change this to read: "250 
MHSCFD a day of the CO2 produced In 
Phase 1 of the LaBarge Project is 
committed to either Chevron or Amoco. 
Additional CO? could be obtained by 
installation of comoressors and/or by 
negotiating releases from existing 
contracts. During 1988, Chevron and 
Amoco took less than half of their 
contracted volumes. The terms of 
existing contracts expire in 1994 and 
1998, which would make currently 
contracted CO2 available for new 
projects." 

13.33 

Page 2-16 
left 
Partial 
Paragraph 
Line 19 

"Under this scenario, it 
is 1ikely that not 
enough CO2 is available 
for Phase I of Exxon's 
LaBarge Project to flood 
Amoco's field and Bell 
Creek." 

-4- 

Delete this sentence. Exxon’s analysis 
indicates that with additional 
compression and facility modifications, 
sufficient CO? could be produced for 
both Bell Creek and the Amoco 
projects. Since the EIS does not 
include flow rates of CO2 required for 
individual projects, a maximum Amoco 
demand of 150 HHSCFO is assumed. 

13.34 

RE8P0NSE TO LETTER IS CONTINUED 

13.30 The FEIS has been changed as suggested. 

13.31 The paragraph has been moved to a discussion describing why the Phase 
II LaBarge Project is not considered as an alternative in the FEIS. 

13.32 The FEIS has been modified as suggested. 

13.33 It is the BLM’s understanding that the statement contained in the DEIS 
is correct in that all of the existing Phase I CO, is committed to either 
Amoco or Chevron. To make more CO, available for the Amoco CO, Projects, 
Exxon would either be required to expand Phase I (the Phase I Expansion 
Alternative described in this FEIS) or renegotiate their sales contract 
with Chevron. The FEIS has incorporated the Phase I Expansion 
Alternative and has been changed to present the expiration date of 
current contracts for CO, sales. It is our understanding, however, that 
the amount of CO, presently taken by Amoco and Chevron is irrelevant to 
the analysis, since at any time either party could take their full 
contract amount under the terms of each contract. If the Phase I vented 
CO, presently not taken by Chevron was sold to Amoco for the CO, projects 
analyzed in this FEIS, the source would be highly unreliable since 
Exxon’s first contractual obligation would be to provide CO, to Chevron 
at Rangely. Amoco could not proceed with the EOR projects with such an 
unreliable supply of CO,. 

13.34 This statement has been deleted and the FEIS has been changed to 
incorporate the Phase I Expansion as an alternative CO, source. 
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Page Reference Currently Reads. Change To 

Page 2-16 
Right 
Paragraph 1 
End 

Please add "The capacity of the 
Frontier Casper pipeline to carry CO? 
is limited by the original design 
pressure. This pressure is much lowe1. 
than that normally used in CO? 
pipelines. For this reason, the 
pipeline may not be able to transport 
both the Amoco volumes and the 
non-Amoco volumes." The analysis of 
this alternative should be expanded to 
evaluate the technical feasibility 
with higher operating pressures 
required for the CO? pipeline as 
compared to a liquid line. Additional 
analysis required for this alternative 
is the impact of providing an 
alternative to the Frontier Pipeline’s 
current liquid transport and tne fact 
that a 16-inch line would not avoid 
the future necessity of construction 
of the Bairoil-Dakota line, if any 
fields beyond Salt Creek were 
converted to EOR projects. 

13.35 

Page 2-19 "(ASHE) B31.8 - Gas 
Left Transmission and 
Paragraph 3 Distribution Piping 
line 18 Systems" 

Page 2-20 
Table 

Change to "ASHE B31.4 Liquid Petroleum 
Transportation Piping Systems". The 
ASHE B31.4 Committee, on which the 
Department of Transportation (DOT) is 
represented, has been working during 
the past year to modify the liquid 
pipeline codes to accommodate CO? 
pipelines. In addition, work has been 
initiated to modify DOT 195 to Include 
CO? in the liquid pipeline 
regulations. These changes to the 
ASHE and DOT code references need to 
be made throughout the EIS. Extensive 
rewrites to pages 2-19 through 2-21 
are needed to eliminate the references 
to B31.8 and "design class locations”. 
Class locations are unique to ASHE 
B31.8 and are not used under ASHE 
B31.4. 

Please provide additional Information 
on the Investment estimates for the 
plants. Specifically, why do Elk 
Basin and Beaver Creek, both with a 
processing capacity of 150 HHSCFD and 
identical design parameters, cost $60 
million and $25 million respectively. 
Standard literature values for recycle 
plants indicate investment costs of 
approximately $1 million per HSCF of 
gas processing capacity. Using this 

13.36 

13.37 

RESPONSE TO LETTER 13 CONTINUED 

13.35 It 1b not Amoco'8 Intention to transport non-Amoco C02 through the 
Frontier Alternative while C02 is being supplied to tne Salt Creek 
Project. Amoco believes that existing capacity in other crude lines are 
adequate to accommodate the oil displaced by converting the Frontier 
Pipeline. The supply of C02 into the Powder River Basin beyond the Salt 
Creek Field may eventually require construction of the Bairoil/Dakota 
Pipeline. This has been indicated in the FEIS. 

13.36 The FEIS has been modified as suggested. 

13.37 The difference in the estimated cost of the Elk Basin and Beaver Creek 
plants i8 a function of the amount of processing equipment presently 
installed at each of the existing plants and Amoco’s ability to 
incorporate existing processing equipment in the recycle plant design. 
The standard literature values have no application to the cost estimates 
for these facilities, particularly as they apply to the recycle plants. 
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Page Reference Currently Reads Change To 

Page 2-20 
Table 
(Cont.) 

Page 2-32 
Left 
Paragraph 1 

Page 2-32 
Left 
Paragraph 2 
Line 7 

Page 2-32 
Right 
Paragraph 3 

"LO-CAT gas sweetening 
system" 

"No markets for the 
sulfur by-product have 
been identified at this 
time." 

"Selexol Selective H2S 
Removal" 

standard industry guideline, each of 
these plants should cost approximately 
S1 SO million. If, in fact, the higher 
estimate is correct, all of these 
plants would be jurisdictional to 
Wyoming's Industrial Development 
Information and Siting Act. 

Please add a paragraph to this 
discussion which addresses the issues 
of emissions during upset and 
emergency conditions. Based on 
experience, these emissions can have a 
significant impact on the overall 
emission level from a plant. 

Please expand this discussion to 
identify the volume of sulfur that 
will be produced and how waste 
material will be disposed of if the 
sulfur is not marketable. Our 
experience with this process is that 
the by-product is not in marketable 
condition. 

Please add information regarding the 
volume and composition of the acid gas 
stream which would require reinjection. 
Based on data available elsewhere in 
the EIS, it appears that this 
assumes reinjection of 4 - 5 million 
SCf per day of this gas stream, with 
approximately 60 to 80% hydrogen 
sulfide at injection pressures as high 
as 5000 to 6000 psi. This may 
present a significant safety hazard, 
which is not adequately analyzed in 
the EIS. Texas Railroad Commission 
Statewide Oil and Gas Rule 36 provides 
a standard formula for calculating the 
radius of exposure in the event of an 
H?S incident. Based on that formula 
the calculated radius of exposure for 
a 500 PPM atmospheric concentration 
is in excess of one mile. The 100 
PPM radius of exposure for the higher 
rate and concentration is calculated 
to be in excess of three miles. 
Because Amoco anticipates placing 
their plant so close to Exxon’s 
plant, more detailed health and 
safety analysis and safety provisions 
should be contained in the final 
Environmental Impact Statement. 

13.37 

13.38 

13.39 

13.40 

-6- 

RESPONSE 

13.38 

13.39 

13.40 

TO LETTER 13 CONTINUED 

A description of Amoco*s experience with upset conditions at the Bairoil 
C02 Recycle Plant has been incorporated into the FEIS. Also, please see 
comments made by the U.S. Environmental Protection Agency, letter Number 

14. 

The volume of sulfur produced at the recycle plants is uncertain at this 
time. Unsalable sulfur would be disposed in accordance with Wyoming 
Department of Environmental Quality regulations. Amoco has been 
successful in selling LO-CAT-produced sulfur from the Bairoil CO* Recycle 

Plant. 

This information is not available at this time. The sour gas disposal 
facility would be designed and constructed in accordance with 
regulations of the Wyoming Department of Environmental Quality. The 
department would also be responsible for permitting the facility. 
Issues, such as safety and risk, would be evaluated by the Wyoming 
Department of Environmental Quality. A public participation procedure 
is incorporated into the department's regulations. Amoco will be 
required to prepare H2S contingency plans for the facilities. 
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Page Reference 

Page 2-34 
Right 
Paragraph 1 

Page 2-34 
Right 
Paragraph 2 

Page 2-49 
Table 

Page 2-54 

Page 2-55 
Table 2-10 

Currently Reads 

"Demethanizer System" 

"NGL Treating and 
Storage. 

Change To 

This type of system generally produces 
a nonsaleable gas which contains 15 to 
20% CO?. Because of thermodynamic 
reasons, methane cannot be separated 
from CO? to commercial purity levels 
with a simple stripper. Typically, 
this separation requires an additive 
as in Koch’s Ryan-Holmes process or 
other special design techniques. 

Please add to this section a 
discussion of the disposal method for 
the non-regenerable caustic slurry 
waste which should result from this 
process. 

Please provide additional information 
on the manpower estimates. Winter 
construction of these types of plants 
typically will require considerably 
larger crews. In addition, scheduling 
of recycle plants may need to be 
concurrent with other field work based 
on the rapid breakthrough experienced 
at both Rangely and Bairoil. 

Please add a discussion of the impacts 
of a rupture in the H?S injection 
system at the Fontenelle Plant. 

Please modify this table to represent 
the comparative alternative of some 
type expansion of Exxon’s LaBarge 
Project. With such a proposal, acres 
of soils and vegetation disturbed goes 
to zero; the forage loss goes to zero; 
crucial deer and antelope winter range 
disturbed is considerably reduced; 
fuqttive dust emission is minimal; 
cultural resources will not be 
impacted, and the number of sour gas 
wells is reduced. Please also explain 
the source of the less than 200 lbs. 
per year and less than 100 tons per 
year emission numbers for the 
Fontenelle Plant. Correct SO4 to SO?. 
What is the source of emission 
reductions which is referenced in 
footnote *f’? 

13.41 

13.42 

13.43 

13.44 

13.45 

-7- 

RESPONSK TO LETTER 13 CONTINUED 

13.41 If non-salable gas is produced from the demethanizer, the gas will be 
reinjected along with the acid gas stream. 

13.42 The caustic slurry is regenerable. Any non-regenerable caustic slurry 
waste will be neutralized and disposed in full compliance with the rules 
and regulations of the Wyoming Department of Environmental Quality and 
U.S. Environmental Protection Agency. 

13.43 BLM has reviewed these manpower forecasts with Amoco, and the company 
is comfortable with the projections contained in the DEIS. The 
projections are primarily based on actual construction crews required 
to construct various components of the Bairoil C02 Recycle Plant. These 
projections can not be compared to the workforce required to construct 
Exxon’s LaBarge Project since the plants are significantly different in 
processing complexity and size. 

13.44 Maximum volumes of gas associated with emergency flaring would be the 
capacity of the plant. Emergency flaring would be of a very short 
duration, until such time that wells and flow lines can be shut in. 
Upset conditions would require flaring or venting until such time as the 
malfunction could be corrected. Volumes associated with an upset 
condition could be as high as plant capacity. However, such a scenario 
is unlikely. Controls to minimize emergency and upset conditions will 
be those that are normally in place within a plant which could be as 
simple as bypass valving or as complex as emergency plant shutdown. 
Wells and flow lines will have rapid closing valves to eliminate and/or 
minimize the impact of an accidental release of H2S contaminated C02. 
Computer models of pipeline ruptures will be run to determine the 
placement of these valves. Any H2S contaminated CO. will be flared in 
compliance with Wyoming Department of Environmental Quality regulations 
and any sweet C02 would be vented. Since C02 will be Amoco's only 
salable product at the Fontenelle Plant, the volumes vented will be kept 
to an absolute minimum. 

13.45 Exxon’s Phase I Expansion has been incorporated into Table 2-10. Other 
corrections have been made in the table which address Exxon's comment. 
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Page 2-60 
Table 2-11 

Please explain the discrepancy in 
units for plant emissions and total 
reduced sulfur between the Elk Basin 
and Little Buffalo Basin Plants. 

13.46 

Page 2-61 
Table 2-11 

The Class III survey for the 
8atrotl/Dakota Milepost 112-185 has 
been done. 

13.47 

Page 2-63 
Left 
Paragraph 2 

Please correct this paragraph to 
represent the comparison to an Exxon 
expansion. Also, add a discussion to 
expand on the fact that because CO? is 
not the only LaBarge product, there 
are considerable revenues to the local 
state and federal governments which 
the Amoco project will not produce. 

13.48 

Page 2-63 
Right 
Paragraph 3 
Line 1 

"Under present 
conditions, the Raptor 
CO? field, with gas 
sweetening at the 
proposed Fontenelle Gas 
Processing Plant is 
considered the most 
economical and 
environmentally-sound 
source of CO2 available 
for the enhanced oil 
recovery projects." 

Delete this discussion. The EIS 
provides absolutely no data to support 
the contention that Raptor Fontenelle 
is more economical. Furthermore, that 
determination is not within the 
Jurisdiction of the BLM and should be 
made by the market, not a regulatory 
agency. Finally, as the body of these 
comments have indicated, the 
envi -onmentally preferred alternative 
is not Raptor/Fontenelle, but 
expansion of the existing LaBarge 
fact 1ities. 

13.49 

Page 3-8 
Right 
Paragraph 1 

Because Lincoln County and the Lincoln 
Country School Districts will receive 
tax benefits from the Fontenelle 
Raptor development, it is incorrect to 
say that there will be no measurable 
socioeconomic impacts. 

13 50 

Page 3-25 
Right 
Paragraph 2 
Line 13 

"Over half of the Raptor 
Field is covered by 
waters of Fontenelle 
Reservoir or has slopes 
greater than 15%." 

Please add to this discussion a 
description of how the field will be 
developed with these severe surface 
constraints. 

13.51 

Page 3-31 
Partial 
Paragraph 
left 
line 17 

"About five miles of 
sensitive steep 
terrain...and would 
avoid the Green Mountain 
area." 

-8- 

Please delete this discussion. The 
Crooks Gap option was not selected as 
the preferred alternative in Exxon’s 
Bairoil Dakota EIS because of the 
existence of a pipeline in the 
corridor and the extra costs and 
reclamation difficulties which would 
be imposed by a requirement to avoid 
Green Mountain. The preferred 
alternative as identified in the 
Bairoil Dakota EIS should remain the 
appropriate routing for the pipeline. 

13.52 

RESPONSE 

13.46 

13.47 

13.48 

13.49 

13.50 

13.51 

13.52 

TO LETTER 13 CONTINUED 

The table has been corrected in the FEIS. 

If it becomes necessary to reroute a portion of the Bairoil/Dakota 
pipeline between milepost 112 and 185 (see response to Comment Number 
13.4), additional Class III surveys will be required. In addition, a 
portion of the Bairoil/Dakota pipeline (approximately 10 miles) was not 
surveyed because of landowner access denial. This area will need to be 
surveyed prior to the start of construction. 

The Exxon Phase I Expansion Alternative has been added to the FEIS. The 
following sentence has been added to the end of the referenced 
paragraph! "Tax revenues to local, state and the federal government 
from production of other LaBarge products would also occur. However, 
because of recent controversy regarding the collection of production- 
related taxes from LaBarge and pending state legislation, it is 
impossible to predict the amount of any such tax revenues." 

See response to Comments Numbers 13.2 and 13.3. 

BLM recognizes that Lincoln County and some Lincoln County school 
districts may receive tax benefits from the Fontenelle Project. Also, 
see response to letter submitted by Lincoln County, letter Number 8. 

Field development plans will be addressed in the Plans of Development. 
Amoco believes it is feasible to situate the 10 proposed wells and avoid 
the severe slopes identified in the EIS. Careful site selection will 
be essential to achieving this goal. 

See response to Comment Number 13.4. 
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Page Reference 

Page 3-35 
Right 
Paragraph 4 
Line 16 

Page 3-36 
Partial 
Paragraph 
Left 
Line 11 

Page 3-43 
Right 
Paragraph 2 
Line 1 

Page 3-44 
Table 3-13 

Page 3-51 
Table 

Page 3-53 
Table 

Currently Reads Change To 

"Sandy textures and 
salinc-alkaline 
conditions along with 
1imited precipitation 
would be the major 
limiting factors for 
reelamation." 

"These soils generally 
have poor site 
rehabilitation potential 
because of slope depth 
bedrock and clayey 
textures." 

"Because of the 
potential for acid 
precipitation resulting 
from Exxon’s LaBarge 
Project 
emissions...Riley Ridge 
Natural Gas Project." 

This discussion should be moved to the 
Fontenelle discussion because the soil 
types are the same. The placement 
here implies that only Exxon’s project 
would have potential reclamation 
difficulties, when the sites are 
in fact comparable. As discussed 
earlier, an Exxon expansion would 
result in zero acres disturbed at the 
plant site. 

Change this to read: "Although these 
soils may have site rehabilitation 
potential because of slope depth 
bedrock and clayey textures, Exxon 
reclamation efforts to date have been 
very successful." This conclusion has 
been reached by the Riley Ridge Task 
Force in reviewing the success of 
Exxon’s reclamation efforts on the 
feedgas pipeline and in the wellfield. 

This should be changed to read: 
"Because of the potential for acid 
precipitation resulting from Exxon’s, 
Northwest’s, and American Quasar’s 
planned plant emissions ...Riley Ridge 
Natural Gas Project." 

Please remove “LaBarge Creek and 
Fontenelle Creek" from this table. No 
new crossing of these streams will be 
reguired by Exxon’s project, since the 
second pipeline crossing has already 
been installed. 

Remove "Big Horn Sheep". There is no 
Big Horn She°p critical range on 
Exxon’s leases in the wellfield. 
Furthermore, this table overstates the 
impact since the disturbed acreage 
numbers given are the total number of 
acres required for all 20 wells and 
make no distinction whether the 
disturbance actually occurs in 
critical range or not. 

Please note that Exxon’s entire feed 
gas pipeline has already been surveyed 
for black footed ferrets and none were 
located. 

13.53 

13.54 

13.55 

13.56 

13.57 

13.58 

-9 

RESPONSE TO LETTER 13 CONTINUED 

13.53 Soils impacts have been reanalyzed for the Phase I Expansion 
Alternative. 

13.54 Regardless of Exxon’s success, the soils in the project area have poor 
site reclamation potential. 

13.55 The FEIS has been modified as suggested. 

13.56 Table 3-14 (DEIS table 3-13) has been revised to indicate that 
construction under the creeks has already occured. 

13.57 Table 3-16 (DEIS table 3-15) has been modified in the FEIS. 

13.58 This information has been added as footnote "c* in FEIS table 3-17 
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Page 3-56 

Page 3-61 
Partial 
Paragraph 
Left 

Page 3-61 
Left 
Paragraph 1 

Page 3-61 
Left 
Paragraph 3 
Line 3 

Page 3-65 
Left 
Paragraph 1 
Line 4 

Page 3-63 
Left 
Paragraph 3 

Page 3-72 
Right 
Paragraph 3 

"However, none have been 
confirmed since 1978." 

"However, within the 
Riley Ridge Field, 
crucial big game winter 
range exists for deer, 
moose, elk, and Big Horn 
sheep." 

Table of emission rates. 

"One of the major 
emissions for Exxon’s 
plant is carbonyl 
sulfide." 

Please remove the whooping crane 
reference, as they are not Raptors. 
Furthermore, if there is a potential 
plant site impact for Exx-.’s project, 
this should also been indicated for 
Fontenelle, since they are directly 
adjacent. 

Add a sentence which reads: 
"Furthermore, the pre-construction 
surveys which were conducted prior to 
Exxon's LaBarge Project found no 
evidence of black footed ferrets. In 
addition, the mitigation measure which 
required avoidance of the Golden Eagle 
Nest was successful, as that Nest is 
still occupied post-construction." 

Please delete all references to 
Fontenelle Creek and LaBarge Creek in 
this discussion. 

Change to read: "However, within the 
Riley Ridge Field, crucial big game 
exists for deer, moose, and elk." 
Exxon does not affect any Big Horn 
sheep range. 

These data are from an early Phase II 
PSD permit application and were later 
revised. Please change as follows: 
carbon monoxide - 30.7 tons per year 
(tpy); nitrogen oxides- 374.5 tpy; 
particulate matter - 6.6 tpy; sulfur 
dioxide - 2676.2 tpy; ozone (VOC 
emissions) - 39.4 tpy; hydrogen 
sulfide - 193.8 tpy; total reduced 
sulfur - 3959 tpy. Change the 96% to 
87X. 

Change to read: "One of the permitted 
emissions for Exxon’s plant is 
carbonyl sulfide.” Exxon’s PSD permit 
contains specific limits on the amount 
of carbonyl sulfide which may be 
emitted. 

All known historic and prehistoric 
sites impacted by the feed gas 
pipeline were mitigated by avoidance 
or data collection. As a consequence, 
construction of a second pipeline will 
result in minimal, if any, further 
impact on cultural resources. 

13.59 

13 60 

13.61 

13.62 

13.63 

13.64 

13.65 

-10- 

RESPONSE TO LETTER 13 CONTINUED 

13.59 The table hae been retitled to account for the whooping crane data 
contained on the table. Potential impacts to whooping cranes from the 
LaBarge Project are associated with the feed gas pipeline, not the plant 
site as erroneously indicated in the DEIS table. Exxon’s feed gas 
pipeline would traverse whooping crane habitat. The closest Amoco- 
related activity would be a single C02 well over 3 miles to the southeast 
of the whooping crane habitat. 

13.60 The FEIS has been modified regarding the black-footed ferret surveys. 
However, it is still pertinent to note that a golden eagle nest is 
located adjacent to Exxon’s feed gas trunk pipeline and that 
precautionary measures (such as seasonal construction restrictions) will 
be necessary to protect the nest. 

13.61 Discussions of LaBarge and Fontenelle Creeks have been revised to 
clarify that the creeks would not be affected during construction. 

13.62 The FEIS has been modified as suggested. 

13.63 The FEIS has been modified as suggested. 

13.64 The statement contained in the DEIS is correct. For completeness, the 
FEIS recognizes that Exxon has specific limits for carbonyl sulfide 
emissions. 

13.65 The cultural impacts associated with implementation of Exxon’s Phase I 
Expansion Alternative have been incorporated into the FEIS. 
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Page 3-78 
Left 
Paragraph 1 

Add to this discussion of 
paleontological resources the 
following statement: "Per the 
requirements of the Riley Ridge 
Environmental Impact Statement Exxon 
has already conducted clearance of the 
pipeline route for paleontological 
resources." No further impact is 
anticipated. 

13.66 

Page 3-92 
Left 
Paragraph 4 

Add to this discussion of the Lake 
Mountain USA the following statement: 
"The Rock Springs Revised Draft 
Environmental Impact Statement: 
Wilderness has recommended that the 
Lake Mountain Wilderness Study Area 
not be designated as wilderness." 

13.67 

Page 4-14 
Left 
Paragraph 2 

This discussion should be modified to 
reflect a lower workforce for an 
expansion. 

13.68 

Page 4-21 
Left 
Paragraph 3 
Line 9 

“Steep slope 
construction on Green 
Mountain (mileposts 112 
- 120) could be avoided 
by constructing the Crooks 
Gap option, rather than 
the proposed route (see 
Map 10)." 

Please delete this section and replace 
with "Steep slope construction on 
Green Mountain (mileposts 112 - 120) 
will require special construction 
techniques as identified in the 
approved Bairoil/Dakota E1S." 

13.69 

Page 4-23 
Right 
Paragraph 2 
Line 1 

"Construction of the 
Phase II Shute Creek 
Plant will disturb an 
estimated 195 acres for 
the life of the 
project." 

Please note that no acreage 
disturbance is required for a Phase I 
expansion. The referenced Phase II 
disturbance is nonsignificant because 
of the small amount of acreage 
involved and the low productivity of 
this type of soil. 

13.70 

Page 4-24 
Left 
Paragraph 2 
Line 3 

"The most significant 
riparian and cropland 
acreage to be disturbed 
is along Fontenelle and 
LaBarge Creeks." 

Delete this sentence. No riparian or 
cropland acreage will be disturbed 
because of the pipeline preinvestment. 
Please note that the disturbance 
figures in this paragraph are the same 
overstated numbers used for wildlife 
in other tables in the EIS. 

13.71 

Page 4-35 
Left 
Paragraph 1 
Line 11 

"The total disturbance 
of irrigated crop 
1 and...wel1 field 
disturbance will be 
less." 

-11- 

Delete this sentence and insert a 
sentence which reads: "This loss of 
forage is nonsignificant in view of 
the size of the grazing allotments 
involved." 

13.72 

RESPONSE TO LETTER 13 CONTINUED 

13.66 The FEIS has been modified as suggested. 

13.67 The FEIS has been modified as suggested. 

13.68 A workforce projection for the Exxon Phase I Expansion Alternative is 
included in the FEIS. 

13.69 See response to Comment Number 13.4. 

13.70 Estimates of acreage disturbed during construction and operation of the 
Exxon Phase I Expansion Alternative has been incorporated into the FEIS. 

13.71 Estimates of riparian and cropland disturbance have been revised based 
on information provided by Exxon. 

13.72 This section of the FEIS has been revised. 
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Page 4-38 
Right 
Paragraph 2 
Line 2 

"More than half of the 
160-acre site designated 
for the plant is within 
the 100 year flood plain 
of Shute Creek." 

Please expand on the construction 
techniques that would avoid 
significant impacts. Also provide a 
discussion of the fill and gravel 
source* which will be required. 

13.73 

Page 4-38 
Right 
Paragraph 4 
Line 1 

"Some concern has been 
raised regarding the 
possible contamination 
of shallower groundwater 
aquifers above the 
Madison formation." 

Please see the Supplemental 
Environmental Assessment for the water 
injection wells for LaBarge. That 
kind of analysis could be used to 
evaluate these impacts. 

13.74 

Page 4-40 
Right 
Paragraph 2 
Line 4 

"Affect four streams 
along the feedgas 
trunkline." 

Change to: "Affect two streams along 
the feedgas pipeline" per previous 
discussions. These impacts are not 
similar to the Green River crossing 
because the two remaining streams are 
much smaller and are not the Class I 
fishery that the Green River is. 
Furthermore, the safety provisions 
identified in great detail for Exxon’s 
pipeline have not been identified for 
Amoco’s. 

13.75 

Page 4-50 Please add to this section a 
discussion of the volumes associated 
with emergency and upset conditions at 
the Fontenelle Plant and the kinds of 
control equipment that would be 
Installed for such conditions. Also 
identify the CO? vented volumes 
associated with these activities. 

13.76 

Page 4-52 This discussion needs to recognize 
that Exxon’s project has fewer Impacts 
because all significant impacted sites 
have been identified and mitigated 
through either avoidance or data 
collection. 

13.77 

Page 4-57 
Left 
Paragraph 1 
Line 1 

"If Exxon decides to 
construct Phase II of 
the LaBarge Project, a 
significant source of 
COj would become 
available for enhanced 
oil recovery throughout 
the Powder River 
basin...southeastern 
Montana." 

This discussion is an important reason 
for preferring the Exxon project to 
the Amoco project and should be 
Included in the summary at the 
beginning of the EIS. 

13.78 

-12- 

RESPONSE TO LETTER 13 CONTINUED 

13.73 The EIS, in addressing the Shute Creek floodplain, states that Impacts 
to floodplains would be eliminated by carefully siting the plant to 
assure that flood flows would not be impeded. As stated elsewhere in 
the EIS, gravel necessary for construction would be purchased from 
commercial suppliers. Off-site fill material would not be required 
during construction of the Fontenelle Plant Site. 

13.74 The concerns regarding possible aquifer contamination will be addressed 
by the Wyoming Department of Environmental Quality pursuant to permit 
requirements of the federal Safe Drinking Water Act. 

13.75 The sentence refers the reader to a general discussion of the types of 
physical impacts associated with any type of construction activity in 
a perennial stream. It is recognized that the fishery value of the 
streams crossed by Exxon’s feed gas pipeline are not as high as the 
Green River which would be crossed by Amoco’s project pipeline. 

13.76 See response to Comment Number 13.44 

13.77 The FEIS has been modified to recognize the mitigation of known cultural 
and historical sites by Exxon. 

13.78 This discussion states that if Exxon decides to build Phase II of 
LaBarge, a significant source of C02 would be available for other 
enhanced oil projects in the Powder River Basin. Throughout these 
comments, Exxon has continued to stress that they intend to meet Amocors 
needs by an expansion of Phase I not by construction of Phase II. It 
is assumed, by these comments and the fact that Exxon has let it’s 
Industrial Siting Permit for Phase II expire, that Exxon has no 
intention to construct Phase II at this time. Therefore, the statement 
referenced in this comment has been removed from the FEIS. The 
paragraph in the DEIS referenced by Exxon concludes that "expansion of 
the Phase I just to accommodate Amoco's demand would have the same 
effect as constructing the Fontenelle Project.* 
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Page 4-57 
Left 
Paragraph 2 
Line 14 

"Would result in the 
continued venting; i.e. 
wasting, of CO? to the 
atmosphere." 

Change ‘o: "Would result in the 
continued venting of COj to the 
atmosphere." The implication that 
venting is equivalent to wasting is 
incorrect. With CO^ reserves in 
excess of thirty times the maximum 
projected demand, the implication of 
wastage is wrong and should not be 
included in this EIS. 

13.79 

Page 4-63 
Right 
Paragraph 1 

thru 3 

Please delete this entire discussion 
of recreation impacts. The experience 
from Phase 1 construction shows that 
the recreation demand of construction 
workers is extremely minimal. This 
data has been reported to the state. 

13.80 

Page 4-70 
Right 
Paragraph 3 

If a reroute is required, the 
potential impacts to avoid these areas 
include rerouting about 50 miles of 
pipeline, increased costs and 5-10 
miles of additional pipeline 
construction. 

13.81 

Page 4-71 
Right 
Paragraph 1 

This section is incomplete without a 
discussion of the health and safety 
risks associated with injection of a 
high volume of high pressure, highly 
concentrated HjS. This is of concern 
to Exxon because of the proximity of 
the Fontenelle Project to the Shute 
Creek facility. Examples of analysis 
the BLH has previously used 
of health and safety impacts 
are contained in the Riley Ridge 
Environmental Impact Statement and 
Supplemental Environmental Assessment. 
An equivalent level of analysis 
should be contained in the final 
Environmental Impact Statement. This 
assessment also should consider the 
proximity of the project to a 
developed recreation area. 

13.82 

Page 4-73 
Right 
Partial 
Paragraph 
Line 10 

"If sour gas recycling 
is implemented" 

This sentence implies that sour gas 
recycling might not be implemented; 
therefore the EIS needs to evaluate 
both alternatives to be considered a 
complete document. 

13.83 

-13- 

RESPONSE TO LETTER 13 CONTINUED 

13.79 The reference to wasting has been removed from the FEIS. 

13.80 The FEIS has been modified as suggested. 

13.81 See response to Comment Number 13.4. 

13.82 See response to Comment Number 13.24 

13.83 See response to Comment Number 13.28 
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Page 5-1 
Right 
Paragraph 3 
line 9 

"These site specific 
impacts cannot be 
avoided without using a 
different source o* CO2 

for enhanced oil 
recovery projects (such 
as Exxon’s LaBarge 
Project). As indicated 
in Chapter 2, use of a 
different CO2 source has 
other unacceptable and 
equally severe 
consequences." 

Change to read: "These site specific 
impacts can be avoided by using a 
different source of CO2 for the 
enhanced oil recovery projects, such 
as Exxon’s LaBarge Project. As 
indicated in Chapter 2, that 
alternative has fewer and less severe 
consequences." This is a true 
assessment of the relative impacts of 
Amoco’s proposal and an expansion of 
LaBarge, and as such changes the 
conclusion of the E1S. 

13.84 

RESPONSE TO LETTER 13 CONTINUED 

13.84 See response to Comment Numbers 13.2 and 13.3. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION VI 

999 18th STREET - SUITE 500 

DENVER, COLORADO 80202-2405 

JAN 1 3 1989 

Ref: 8PM-EP 

Mr. Glen Nebeker 
Bureau of Land Management 
Casper District Office 
1701 East E. Street 
Casper, Wyoming 82601 

Dear Mr. Nebeker: 

In accordance with our responsibilities under the National 
Environmental Protection Act (NEPA), and Section 309 of the Clean 
Air Act, the Region VIII Office of the Environmental Protection 
Agency (EPA) has completed its review of the AMOCO Carbon Dioxide 
Projects Draft Environmental Impact Statement (DEIS). This DEIS 
presents a broad overview and a detailed analysis of proposed 
Implementation plans and alternatives for a large carbon dioxide 
(CO2) injection enhanced oil recovery program. Carbon dioxide 
produced in southwestern Wyoming would be distributed through 
pre-existing and proposed new pipelines to four oilfields in 
locations from south-central Wyoming to south-central Montana. 
Potential affected areas Include Cody, Grass Creek, Green River, 
Kemmerer, Lander, Pinedale, Platte River and Washakie Resource 
Areas in Wyoming, the Billings Resource Area and Carbon County in 
Montana, and Big Horn, Fremont, Hot Springs, Lincoln, Natrona and 
Park Counties in Wyoming. Considering the 6Cope and complexity 
of these projects, the DEIS is generally well written and 
detailed. In particular the sections addressing wildlife Impacts 
and socio-economic Impacts are well documented. 

The DEIS lacks particular Information and analyses which we 
feel are necessary. Further documentation and analysis will be 
required in order to address concerns raised in this review. In 
particular we are concerned with the lack of specific geologic 
Information pertaining to pipeline routing and wellfleld 
locations pertaining to well sites, lack of aquifer mapping and 
general hydrologic information, lack of specificity concerning 
the cathodic protection system and documentfion concerning 
potential ground water Impacts, lack of ail emissions information 
or modelling for upsets of hydrogen sulfide ' H 2 S ) and carbonyl 
sulfide (COS). EPA experiences with similar facilities at 
Bairoil and LaBarge lead us to expect frequent plant upsets, 
especially during initial operations. Comments detailing our 
concerns follow. 

Using the EPA project evaluation rating system for rating 

draft EISs, the AMOCO Carbon Dioxide Projects DEIS is rated EC-2, 
indicating that the EPA has some environmental concerns with the 

proposed projects, and is requesting additional information. The 
EPA is available to discuss any comments concerning its project 
evaluations, and to work with all parties concerned. 

We appreciate the opportunity to review this DEIS, and 
welcome any comments or questions concerning our review. Please 
direct any inquiries either to me, or to Gene Kersey, project 
review officer, at FTS 564-1462, commercial (303) 293-1462. 

Sincerely Yours; 

Robert R. DeSpain, Chief 
Environmental Policy Branch 

cc: Dale D. Gilliam, AMOCO Project Manager 
Charles Collins, Admin., Air Qual. Div., Wy. DEQ 
William L. Garland, Admin., Water Qual. Div., Wy. DEQ 
Hillary Oden, State BLM Director 
William Dickerson, OFA A-104 
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EPA review of AMOCO CARBON DIOXIDE PROJECTS DEIS 

DETAILED COMMENTS 

FONTENELLE 

As AMOCO is making its final decisions on pipeline routing 
and plant site selection, there are a number of Issues which the 

EPA expects to see addressed in the final EIS. 

The EPA has reviewed the emissions record of AMOCOs' Balroll 
operation, which is similar in operation to the proposed plants, 
and our experience with Balroil raises some questions concerning 

AMOCOs' proposed CO2 production facility. Bairoll has 
experienced numerous operational upsets. A dispersion model, for 
hydrogen sulfide and for sulfur dioxide if flaring occurs, 
using plant upset condition,; should be prepared for both normal 
prevailing and up-slope conditions. Also, AMOCO should explain 
whether produced carbonyl sulfide will be vented or reinjected, 
and quantify expected COS emissions during plant upsets. To 
insure compliance with National Ambient Air Quality Standards 
(NAAQS) and close monitoring by the State, the EPA expects the 
operation of this plant to be permitted through the Wyoming 

Department of Environmental Quality. 

The final EIS should Include more precise Information 
concerning the anticipated amounts produced in each product 
stream at Fontenelle, methods and types of storage, amounts to be 
stored on-site, and proposed transportation methods and routing, 

especially as they may impact local roads, highways and 
communities. The plant will also produce a "wastewater" stream. 
AMOCO should Indicate the expected volume and composition of this 

stream, and the precise method and location of its disposal. 

Initially, the Fontenelle facility will be processing Madison 

Formation gas containing approximately 90% CO2. This high 
percentage CO2 gas is stratified within the formation, so that as 
this gas is drawn off and processed, the percentage of CO2 within 
the gas stream will drop. AMOCO needs to address this 
eventuality, and its effects on the operation of Fontenelle. In 
particular, how this will impact its other product streams, and 
whether it will increase the likelihood ( plan' emissions. 
Additionally, will the change in C02 concentrat1 on affect the 
nature of the gas stream deli/ered to field recycling facilities? 

3 

OF 6 

14.1 

14.2 

14.3 

RESPONSE TO LETTER 141 THE U.8. ENVIRONMENTAL PROTECTION AGENCY 

14.1 Emissions from all proposed action components will be permitted through 
the Wyoming Department of Environmental Quality in compliance with the 
federal Clean Air Act. Amoco can not proceed with construction until 
the permits are issued. An integral part of the Clean Air Act 
permitting process in modeling of emissions. Until further design 
information for the Fontenelle Plant is available, it is impossible to 

model emissions. 

The startup of the Balroil Plant has been complicated by applying "new 
technology*. The use of this technology has resulted in more upsets in 
the plant process than what Amoco initially anticipated. Amoco has 
formed a task force to evaluate the problems being experienced at 
Balroil. Solutions to the Bairoil plant operational problems should be 
completed prior to the final design of the proposed actions considered 
in this EIS and appropriate design modifications will be incorporated 
into the proposed action design. 

Produced Carbonyl Sulfide (COS) is normally sold with the natural gas 
liquids from Bairoil. If no sale is being made it is reinjected. There 
is no planned venting of COS even during upset conditions at any of the 
proposed action facilities. However, if venting should occur, each 
plant will be equipped with a incinerator. 

14.2 The only product which will be produced at Fontenelle will be COj. The 
plant is expected to produce approximately 150 MMSCFD. The product will 
be piped to each of the four EOR projects and no storage will occur on¬ 
site. Wastewater produced at the Fontenelle Plant will be reinjected 
to the Madison Formation in compliance with the federal Safe Drinking 
Water Act. Appropriate permits will be obtained from the Wyoming 
Department of Environmental Quality. Information is not presently 
available that would allow BLM to evaluate the composition of the 
wastewater stream. 

14.3 Amoco does not anticipate significant changes in formation gas 
composition over the life of the Fontenelle Project. The only product 
produced will be C0?. No change in facility emissions from changing 
reservoir composition is expected. 
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Z'J-> RECYCLING FACILITIES 

The amount and composition of the acid gas stream, and the 
concentration of H2S within the stream produced at the CO2 

recycling plants needs to be clarified. Anticipated depth and 
location of underground reinjection should be noted. The 
effects, if any, of the injection of this acid gas stream into 
underlying formations should be indicated. Of concern are long¬ 
term chemical reactions which may take place within limestone 
formations, especially formations with overlying aquifers, and 
those where the formation is already fractured or may become 
fractured through reinjection or reinjection related activities. 

The final EIS should provide specific well construction 
criteria which will assure that injection wells will be able to 
operate without significant failures. This should Include the 
use of acid resistant cements to isolate the injection zone. 
Surface casings need to be cemented through all water bearing 
zones containing well water with less than 10,000 milligrams of 
TDS (total dissolved solids) per liter. (This figure relates to 
standards set in the Federal Safe Drinking Water Act.) Fluids 
and gases should be injected through tubing and packer systems 
composed of materials able to withstand the corrosive nature of 

these substances. 

The DEIS indicates that the waste acid gas stream will be 
injected "off-site". What is the anticipated run length for the 
pipes carrying this stream? Within the last nine years, the 
Wyoming Game and Fish Department has reported game kills at Big 
Piney, Bear River, Carter Creek and Rock Springs which were 
associated with wellhead blowouts of pipes carrying toxic gases 
for reinjection. The final EIS should indicate what, if any, 
ongoing monitoring programs AMOCO plans to Implement to minimize 
the likelihood of such occurrences, and any emergency response it 

is prepared to take in this instance. 

Upset emissions of H2S are not adequately addressed in the 
DEIS. Throughout the document, the emission picture is presented 
as if the proposed C02 recycling plants will operate flawlessly 
and will never experience any upsets in the Lo-Cat absorbers. 
The H2S emissions estimate of 200 pounds per year, (pages 2-32, 
4-50), is based upon this assumption. It is not clear whether 
this estimate is for the four plants or one lndlldual plant, but 
in either case it is understated. "psets aie Inevitable In 
plants of this type. For example, EFA records Indicate that the 
AMOCO Balroil plant, which is referenced in this DEIS as similar 

14.4 

14.5 

14.6 

14.7 
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14.4 The anticipated volume of the acid gas stream is approximately 7.5 
MMSCFD and would consist primarily of H2S, nitrogen, methane, and water. 
Amoco i8 proposing to reinject the acid gas stream back into the Madison 
Formation from which the gas stream is initially produced. The Madison 
Formation is a hydrocarbon bearing formation estimated to be 
approximately 15,000 feet deep in the general vicinity of the Fontenelle 
Plant site. The disposal well would be permitted through the Wyoming 
Department of Environmental Quality and would require mechanical 
integrity testing pursuant to the federal Safe Drinking Water Act. 
Injection pressures would be maintained below formation parting 
pressure. 

14.5 All of the information listed in the comment are standard design factors 
which would be required by the Wyoming Department of Environmental 
Quality before issuance of an injection permit. Adequate cementing is 
similarly required. 

14.6 H,S contingency plans will be required for all sour project components 
and will particularly address the acid gas disposal well. Monitoring 
will consist of daily inspection of injection pressure and mechanical 
integrity testing in compliance with state and federal regulations. It 
is Amoco’s intention to locate the injection well as close as possible 
to the Fontenelle Plant site, preferably within the plant fence. Run 
length to the well will be a short as technically feasible. 

14.7 See response to Comment Number 14.1. 
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in design and operation and which similarly employs a Lo-Cat 
unit, experienced 57 separate upset Incidents over a 9 month 

period, from October, 1987 through June of 1988. These Incidents 
resulted in the release of an estimated 7.5 tons of H2S. This is 
equivalent to about 20,000 pounds per year, or two orders of 
magnitude greater than the DEIS estimate. 

CO? PIPELINE DISTRIBUTION SYSTEM 

The DEIS indicates that the operation of the CO2 distribution 
pipeline will generate associated "trash" and condensate which 
will be cleared and disposed of at Intervals. The final EIS 
should address the expected composition of this material, amounts 
to be generated, intended disposal methods and ultimate fate in 
the environment. 

Site-specific geologic information is lacking for both the 

pipeline routes and the recovery wellfields. As AMOCO narrows 
its site and routing choices, the EPA would like to see geologic 
mappings indicating the underlying structure, locations of 
aquifers and geologic faults and fractures. 

Required in the final EIS is a clearer description of the 
cathodic protection system and a detailed analysis of the 
potential ground water impacts associated with the cathodic 
wells. BLM should provide a number estimate of these proposed 
wells, their distribution and proposed depths. The potential for 
changes in ground water quality due to both aquifer 
Interconnections and surface recharge should be addressed. 
Design criteria to minimize the impacts from such wells 6hould be 

developed. 

14.7 

14.8 

14.9 

14.10 

RESPONSE TO LETTER 14 CONTINUED 

14.8 Trash will consist of dirt and construction refuse which unintentionally 
makes it way into the pipeline. A survey of operating C02 pipelines in 
Wyoming and New Mexico indicated that none of the operators find it 
necessary to pig liquids from the C02 pipelines. Before any material is 
disposed, the waste will be first characterized to assure that disposal 
occurs in accordance with appropriate federal, state and local 
regulations. 

14.9 General information regarding geologic hazards has been added throughout 
Chapter 3 of the FEIS. If BLM determines that site-specific information 
is relevant to pipelines or wellfields, Amoco will be requested to 
provide this information during preparation of the Plans of Development. 

14.10 Cathodic protection will be installed after the pipeline is operational. 
Exact location and numbers of cathodic wells will be based on monitoring 
of current on the installed pipeline. BLM will require Amoco to permit 
each cathodic protection system located on federal lands. However, 
there is no similar state permitting program in place in Wyoming at this 
time. Since Amoco is unable to determine the design or exact location 
of this system until after installation, impacts of cathodic protection 
will be evaluated during review of the Plans of Development for 
activities on federal lands. 
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CO? EMISSIONS 

The EPA would like to see figures for expected COj release 
for this project, including both initial and projected totals. 
Levels of CO2 being released from the LaBarge facility, currently 
cited at 100 mmscfd (million standard cubic feet per day), are of 
great concern to the EPA. We recognize that the LaBarge and 
Fontenelle facilities, while similar, are not identical, and that 
CO2 recovery at Fontenelle is planned to be more efficient. 
However, it is unclear what amount of atmospheric release of CO2 

may be expected during normal operation. 

Presently, there is no legislation regarding the release of 
C02- There is, however, growing public concern regarding the 
"greenhouse effect", and the role which CO2 plays in promoting 
global warming. Senator Wirth of Colorado has introduced 
legislation to Congress to reduce emissions which contribute to 
global warming. There is also growing awareness on the part of 
national governments concerning the necessity for regulating CO2 

and other greenhouse gas emissions. In order to address these 
concerns, a meeting of international environmental ministers is 
scheduled for February, 1989, in Ottawa, Canada, where protocols 
for CO2 emissions will be discussed. 

Increasingly, EPA Regional Offices are being encouraged to 
work with industries which conduct activities falling within its 
review responsibilities to reduce conflict, speed the review and 
permitting process, and promote cooperation in framing and 
administering its regulations. In light of the burgeoning 
concern regarding CO2 emissions, EPA Region VIII would like to 
use this opportunity to work with representatives of the BLM, 
AMOCO and Exxon, both to explore reasonable and necessary 
emission standards, and to discuss innovative possibilities for 
mitigation. 

It would appear that AMOCO contracting with Exxon to purchase 
excess LaBarge I CO2 production would be a means to eliminate 
this source of current CO2 emissions, and a way for AMOCO to 
avoid some project costs, providing that Chevrons' CO2 purchase 
agreement with Exxon can be accommodated. However, without some 
CO2 emission estimates from AMOCO for its operation with and 
without LaBarge I, it is impossible to make a comparison. 
Information concerning C02-related emission' must be included in 
the final EIS to assist in choosing '•■pM'n' an'i io fulfill 
CEQs’,(Counci 1 on Environmental Quality!, requirement for full 
disclosure. 

6 
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1A.11 BLM understands EPA’s concern regarding the release of C02 and its 
suspected relationship to the suspected trend of global warming and does 
not overlook the problems of continued venting of C02 from Exxon's 
LaBarge Project. 

During normal operation of Amoco's Fontenelle Plant, C02 would not be 
vented to the atmosphere. This is a major difference between the 
Fontenelle Project and the Exxon Ph-3e I Expansion Alternative. Exxon’s 
plant is not designed to efficiently recover C02. The plant was designed 
and constructed to recover primarily methane and helium. Therefore, 
even if BLM required Amoco to purchase C02 from Exxon the problem of 
venting from LaBarge would not be solved. Amoco*s Fontenelle Plant 
would be designed to eliminate all C02 emissions to the atmosphere. 

Another important factor to consider is which products are actually 
driving production volumes from each plant. Amoco's Fontenelle Plant 
would produce but one marketable product, C02. If C02 demand decreased 
for a period of time, Amoco could reduce the plant inlet capacity and 
adjust throughput without concomitant emissions of C02. Exxon's Phase 
I Expansion does not have this flexibility. Exxon, in addition to C02, 
also sells methane and helium from the LaBarge Phase I Plant. Each of 
these products is under contract and Exxon must meet delivery quotas. 
If Amoco’s take of C02 were reduced at one of the EOR projects, this 
would not eliminate Exxon’s contractual commitments to provide methane 
or helium. Exxon can not preferentially produce methane or helium from 
the reservoir. If the capacity of Phase I is increased and additional 
sales contracts for methane or helium are secured, additional associated 
C02 must be produced to meet contractual demand for other products. If 
Amoco is unable to purchase this incremental C02, it must be vented to 
the atmosphere. In this case, the LaBarge Project could actually be 
required to vent more C02 on a daily basis. 

Other factors must also be considered in evaluating the selection of the 
environmentally preferred alternative. It is important and relevant to 
point out that, at this time, CO, is not regulated as a pollutant under 
the federal Clean Air Act. Tne state of Wyoming has no standards 
regarding emissions of C02, although both the BLM and State Oil and Gas 
Conservation Commission can regulate C02 releases under conservation 
regulations. 

In addition, Exxon's LaBarge Phase I C02 emissions are relatively small 
on a regional scale. To address the relative quantity of C02 being 
released from the LaBarge Plant, we have added Figure 2-6 to the FEIS. 
This figure maps estimated power station C02 emissions in Wyoming and 
adjoining states. The information is taken from Miller and Soychak 
(1986). The authors report a combined daily C02 discharge from power 
stations in Wyoming of nearly 2 billion cubic feet. Sources in 
adjoining states in relative close proximity to the Wyoming border emit 
an additional 1 billion cubic feet of C02 daily. To put these emissions 
in perspective, the LaBarge Plant presently emitB between 0.1 and 0.15 
billion cubic feet of C02 daily. According to the authors, over a 
billion cubic feet of C02 is emitted daily from the Jim Bridger Power 
Station near Rock Springs. 

It is BLM’s intention to allow market forces to assist Amoco and Exxon 
in reaching an agreement regarding the sale of C02 such that overall 
emissions of CO, from LaBarge will be reduced. The Record of Decision 
of the LaBarge Project clearly states that if BLM determines that Exxon 
is not agressively pursuing all reasonable CO, markets, that the BLM will 
take steps necessary to reduce the amount of C02 being vented from the 
plant. 
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As an alternative to construction of the proposed CO2 

recycling plants, the DEIS mentions the possibility of obtaining 
the required CO2 from the proposed Exxon LaBarge Phase II plant. 
This suggests that if both AMOCO and Exxon go ahead with their 
proposed projects, Exxon will be generating large quantities of 

CO2, on the order of 150 million cubic feet per day, which can 
not be marketed to AMOCO. If this CO2 is vented into the 
atmosphere, it will contribute to the global warming trend. The 
final EIS should address this possibility and describe how AMOCO 

and Exxon would cooperate to avoid this situation. 

Without the emissions data discussed above, the DEIS does not 
effectively and fully address the various projects' cumulative 
Impacts, nor does it adequately provide data which disclose the 
environmental consequences of the proposed actions. Thus, the 
document is inconsistent with NEPA requirements. See, Oregon 
Natural Resources Council v. Marsh, 832 F.2d 1489 (9th Cir. 1987) 
and Northwest Indian Cemetery Protective Association, et al v. 
Peterson, 795 F.2d 688 (< th Cir. 1986 ). Similarly, appropriate 
mitigation measures to offset adverse environmental Impacts must 
be enumerated with specificity in the final document in order to 

meet NEPA requirements. Oregon Natural Resources Defense 
Council, supra, Adler v. Lewis, 675 F2.d 1096 ( Cir. 1987) and 

40 C.F.R Section 1502.16(h) 

14.11 
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United States Department of the Interior 
BUREAU or RECLAMATION 

UPPH COLORADO REGIONAL OF MCE 
P O BOX 11568 

SAIT LAKE CITY. I'TAM 8047 

IN REPLY 
UFU TO UC-457 

Memorandum 

To: Bureau of Land Management, Casper District Office, 
Attention: Glen Nebeker, 1701 East E Street, Casper, Wyoming 82501 

From: -Regional Director 
lureau of Reclamation 

Subject: Land Management - Proposed Projects by Amoco Production Company, 
Seedskadee Project, Wyoming 

Conments concerning the development of the Raptor Field are as follows: 

1. Public Safety and Health - Use of the spillway bridge and road over the 
crest of Fontenelle Dam is seen as a potential liability and safety hazard due 
to design constraints of the bridge and the narrow running surface of the road 
across the dam. 

2. The Bureau of Reclamation would prefer that the spillway bridge and road not 
be utilized by heavy well field or construction traffic, and suggest that Amoco 
contact Sweetwater County concerning the possibility of upgrading the bridge 
crossing the Green River In Sections 7 and 18, Township 23 North, Range 111 
West, Sixth Principal Meridian. 

We appreciate the opportunity to comment on this proposal and would like a copy 
of the Environmental Impact Statement for a more detailed review. Any questions 
can be referred to Lorene Christensen, FTS 588-A100. 

15.1 

cc: Mr. John Dolak 
Bureau of Land Management 
Green River Resource Area 
P. 0. Box 1170 
Rock Springs, Wyoming 82902-1170 

RE8PONSE TO LETTER lSl BUREAU OF RECLAMATION 

15.1 Amoco would not utilize either the Old Ford Bridge or the road over the 
crest of Fontenelle Dam. 
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GLOSSARY, ACRONYMS AND ABBREVIATIONS 

ANSI--American National Standards 

Institute. 

API--American Petroleum Institute. 

ASMS- -American Society of Mechanical 

Engineers. 

ANSI/ASME—Type A and C construction 
standards are for class location unit 
areas 1 and 3. Location 1 is any area 
with less than ten buildings intended 
for human occupancy in a one-mile 
section of pipeline extending 220 
yards on either side of the pipeline. 
Location 3 is any area having 46 or 
more buildings intended for human 
occupancy. Type A and C construction 
standards for class 1 and 3 location 
areas are .75 and .50 percent of the 
specified minimum yield strength, 
respectively. 

AUMs--Animal unit months. 

BCF—Billion cubic feet. 

BLM--Bureau of Land Management. 

CFR—Code of Federal Regulations. 

C02“-Carbon Dioxide. 

Category (1, 2, 3Af 3B, 3C)-- 
Plants and animals being considered 
for federal threatened or endangered 
status are placed in one of the 
following categories: 

1. Available data on biological 
vulnerability and threat(s) support 
listing but additional data are needed 
on precise habitat and/or critical 
habitat boundaries. 

2. Available data indicates that 
listing may be appropriate but 
substantial data on vulnerability and 
threats are not available to support 
immediate listing. 

3A Probably extinct. 

3B Taxa does not meet the U.S. Fish 
and Wildlife Service definition of 
species; taxa may be re-evaluated in 
the future. 

3C Taxa that have proven to be more 
abundant or widespread than was 
previously believed and/or those that 
are not subject to any identifiable 
threat; further research may indicate 
re-evaluation to category 1 or 2. 

Corridor--For purposes of this 
environmental impact statement, a wide 
strip of land within which a proposed 
linear facility could be located. 

Cow-Calf Livestock Operation--A 
livestock operation in which a base 
breeding herd of mother cows and bulls 
is maintained. The cows produce a 
calf crop each year, and the operation 
keeps some heifer calves from each 
calf crop for breeding herd replace¬ 
ments. The operation sells the rest 
of the calf crop between the ages of 
6 and 12 months along with old or 
nonproductive cows and bulls. 

Crucial Habitat- -An area that is 
essential to the survival of any 
wildlife species sometime during its 
life cycle. 

Cultural Resource Inventory 
Classes: 

Class I--Existing data inventory: an 
inventory study of a defined area 
designed (1) to provide a narrative 
overview (cultural resource overview) 
derived from existing cultural re¬ 
source information and (2) to provide 
a compilation of existing cultural 
resource site record data on which to 
base the development of the BLM’s site 
record system. 

Class III--An intensive field inven¬ 
tory designed to locate and record, 
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from surface and exposed profile 
indications, all cultural resource 
sites within a specified area. A 
Class III inventory is appropriate on 
small project areas, all areas to be 
disturbed and primary cultural 
resource areas. 

Cumulative Impacts—The impact on 
the environment which results from 
the incremental impact of the action 
when added to other past, present, or 
reasonably foreseeable future actions 
regardless of what agency (Federal or 
non-Federal) or person undertakes such 
other actions. Cumulative impacts can 
result from individually minor but 
collectively significant actions 
taking place over a period of time (40 
CFR 1508.2). 

DAFC--Wyoming Department of Adminis¬ 
tration and Fiscal Control. 

Debitage--Waste flakes from tool 
making activities. 

DEIS--Draft Environmental Impact 
Statement. 

Displacement Ef ficiency--Ability 
to displace oil in reservoir for 
recovery. 

Dissolution—Breaking up or dis¬ 
solving, disintegration. 

Emission--Ef fluent discharge into 
the atmosphere, usually specified by 
mass per unit time. 

Endangered Species—Any animal or 
plant species in danger of extinction 
throughout all or a significant por¬ 
tion of its range. 

Enhanced Oil Recovery--Any en¬ 
hanced recovery of oil undertaken 
after secondary operations. Since 
enhanced oil recovery usually follows 
waterflooding, enhanced oil recovery 
generally is considered among the more 
exotic oil recovery processes such as 
miscible displacement, thermal 
recovery or chemical flooding. 

Ephemeral Stream—A stream that 
flows only in direct response to 
precipitation. 

FEIS—Final Environmental Impact 
Statement. 

FIRE—U.S. Bureau of Economic Anal¬ 
ysis abbreviation for Finance, In¬ 
surance and Real Estate. 

Floodplain--The flat ground along 
a stream which is covered by water 
when the stream overflows its banks 
at flood stages. 

Forage--All browse and herbaceous 
foods available to grazing animals, 
which may be grazed or harvested for 
feeding. 

Fossil--Any remains, trace or im¬ 
print of a plant or animal that has 
been preserved by natural processes 
in the earth’s crust since some past 
geologic time. 

Fugitive Dust—Airborne particles 
emitted from any source other than 
through a stack. 

FY--Fiscal year. 

Gravity Segregation-Separation of 
gas or liquids by the differences in 
their specific gravities. 

H2S--Hydrogen Sulfide. 

Habitat--A specific set of physical 
conditions that surround the single 
species, a group of species, or a 
large community. In wildlife manage¬ 
ment, the major components of habitat 
are considered to be food, water, 
cover and living space. 

Historic-Archaeological and ar- 
chivally known sites related to the 
activities of non-native peoples, 
whether they be of Euro-American, 
Afro-American or Asian-American ori¬ 
gin, in the period after the European 
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discovery of the New World (ca. A.D. 
1492). 

IDLH—Immediately dangerous to life 

or health. 

TrrmH gclbllltiy—The inability of two 

or more liquids to form a uniform 
blend or mixture or to dissolve in 
each other. 

Impact—The change from an existing 
condition (baseline) caused by an 
action (such as construction or oper¬ 
ation of a pipeline or facilities). 

Increments--Maximum allowable in¬ 
creases over baseline concentrations 
of pollutants covered by the Pre¬ 
vention of Significant Deterioration 
(PSD) provisions in Class I, II, and 
III areas. 

Injectivity—Increases in per¬ 
meability of reservoir rock from 
dissolution of carbonate materials. 

Inmigrant—Individual who moves into 
the project area from another part of 
the country. 

Intermittent Stream--A stream 
which flows part of the time, as after 
a rainstorm, during wet weather per¬ 
iods, or during part of the year. 

Knapping—Breaking or shaping stones 
or flints with quick, hard blows. 

Lek—An area where grouse gather for 
ritualistic display and breeding; 
also, a sage grouse strutting ground. 

Level C--See ANSI/ASME. 

Level Of Service--In transporta¬ 
tion studies, a qualitative measure 
of traffic flow along a given road 
considering a variety of factors, 
including speed and travel time, 
traffic interruptions and freedom to 
maneuver. Levels-of-service are 
designated A through F--A being a 
free-flow condition with low volumes 

at high speeds and F being a congested 
condition of low speeds and 
stop-and-go traffic. Intermediate 
levels describe conditions between 
these extremes. A level-of-service 
below C involves unstable to forced 
traffic flow in which a driver’s 
freedom to select a speed is restric¬ 
ted and in which traffic stoppages 
cause congestion. 

Lithic Scatter—A scatter of chip¬ 
ped stone materials which may include 
fragments, flakes or stone tools. 

Loess—Material transported and 
deposited by wind and consisting of 
predominantly silt-sized particles. 

MBO--Million barrels of oil. 

Meslc—Adapted to a moist environ¬ 

ment . 

Miscibility—The tendency or capa¬ 
city of two or more liquids to form 
a uniform blend, that is, to dissolve 
in each other. 

Mitigation—The abatement or reduc¬ 
tion of a construction or operation 
impact to the environment (1) avoid¬ 
ing a certain action or parts of an 
action, (2) employing certain con¬ 
struction measures to limit the degree 
of impact, (3) restoring an area to 
preconstruction conditions, (4) pre¬ 
serving or maintaining an area 
throughout the life of a project, (5) 
replacing or providing substitute 
resources to the environment, or (6) 
gathering archaeological and paleon¬ 
tological data before disturbance. 

MMSCFD--Million standard cubic feet 

per day. 

MSS--Manufacturer *s Standardization 

Society. 

NACE—National Association of 
Corrosion Engineers. 
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NAPC--National Association of Pipe 
Coating Applicators. 

National Ambient Air Quality 
Standards (NAAQS)--The allowable 
concentrations of air pollutants in 
the air specified by the Federal 
Government in Title 40, Code of Fed¬ 
eral Regulations, Part 50. The air 
quality standards are divided into 
primary standards (based on the air 
quality criteria and allowing an 
adequate margin of safety and requi¬ 
site to protect the public health) and 
secondary standards (based on the air 
quality criteria and allowing an 
adequate margin of safety and requi¬ 
site to protect the public welfare 
from any unknown or expected adverse 
effects of air pollutants). Welfare 
includes effects on soils, water, 
crops, vegetation, manufactured mat¬ 
erials, animals, wildlife, weather, 
visibility and climate, damage to and 
deterioration of property, and haz¬ 
ards to transportation. Also includ¬ 
ed are effects on economic values and 
on personal comfort and well being. 

National Natural Landmarks-- 
Sites designated by the Secretary of 
the Interior as containing the best 
representative examples of geologic 
features and natural communities 
composing the nation’s natural his¬ 
tory. Purpose of the designation is 
to encourage preservation of such 
sites through well-informed management 
and use, and consideration of these 
sites in public and private land use 
planning. Designation has no legal 
effect on land ownership, use or 
management (National Park Service, Not 
Dated, National Natural Landmark 
Designation). 

NEPA--National Environmental Policy 
Act of 1969. 

NGL--Natural gas liquids. 

NOAA--National Oceanographic and 
Atmospheric Administration. 

NPDES--National Pollution Discharge 
Elimination System. 

NRHP--National Register of Historic 
Places. 

Of f-Road Vehicle (ORV)—A vehicle 
(including four-wheel drive, trail 
bikes and snowmobiles but excluding 
helicopters, fixed-wing aircraft and 
boats) capable of traveling off road 
over land, water, ice, snow, sand, 
marshes and other terrain. 

Original-Oil-in-Place--Initial 
quantity of oil in reservoir. 

Paleontology--A science dealing 
with the life of past geological 
periods as known from fossil remains. 

Particulate--A particle of solid or 
liquid matter--soot, dust, aerosols, 
fumes and mist. 

Perennial Stream--A stream receiv¬ 
ing water from both surface and under¬ 
ground sources that flows throughout 
the entire year. 

Permeability—The rate of diffusion 
of a fluid through a porous body under 
standard conditions of area, thickness 
and pressure. 

pH-A numeric value that gives the 
relative acidity or alkalinity of a 
substance on a 0 to 14 scale with the 
neutral point at 7. Values lower than 
7 show the presence of acids, and 
values greater than 7 show the pre¬ 
sence of alkalis. 

plan of Development--A mandatory 
plan, developed by an applicant, of 
a mining operation or construction 
project, that specifies the techniques 
and measures to be used during con¬ 
struction and operation of all project 
facilities on public land. The plan 
is submitted for approval to the 
appropriate federal agency before any 
construction begins. 
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Plants of Special Interest-- See 
Sensitive Plant Species. 

ppm- -Part per million. 

Prehistoric--Archaeological sites 
resulting from the activities of 
aboriginal peoples native to this 
region, and because dating is often 
difficult, extending up to the reser¬ 
vation era (ca. A.D. 1868). 

Prevention of Significant De¬ 
terioration (PSD)--A regulatory 
program based not on the absolute 
levels of pollution allowable in the 
atmosphere but on the amount by which 
present air quality will be allowed 
to deteriorate in a given area. Under 
this program, geographic areas are 
divided into three classes, each 
allowing different increases in incre¬ 
ments of total suspended particulates 
and sulfur dioxide concentrations. 

Class I—minimal additional deterio¬ 
ration in air quality (certain na¬ 
tional wilderness areas). 

Class II--moderate additional deter¬ 
ioration in air quality (most lands). 

Class III--greater deterioration for 
planned maximum growth (industrial 
areas). 

Primary Production--oil and gas 
produced by natural reservoir energy 
or forces. 

Prime Farmland--Land that is best 
suited for producing food, feed, 
forage, fiber and oilseed crops. The 
inventory of prime agricultural land 
is maintained by the U.S. Department 
of Agricultural, Soil Conservation 
Service. 

Proposed Action--Construction 
activities, alignments and other ac¬ 
tivities proposed by the applicant. 
In this case, the proposed actions 
represent Amoco’s five projects in 
locations and in a timing sequence as 
proposed by the company. Mitigation 

measures, proposed by Amoco to reduce 
specific project-related impacts, form 
an integral part of the proposed 
actions. 

psi--Pounds per square inch. 

Reclamation—The process of con¬ 
verting disturbed land to its former 
use or other productive uses. 

Recreation Opportunity Spectrum 
(ROS)--A planning and management 
framework for stratifying and defin¬ 
ing classes of outdoor recreation 
environments, activities and experi¬ 
ence opportunities. The settings, ac¬ 
tivities and opportunities for obtain¬ 
ing experiences have been arranged 
along a continuum or spectrum divided 
into six classes: primitive; semi¬ 
primitive nonmotorized; semiprimitive 
motorized; roaded natural; rural; and 
urban. 

RJT--Ring Joint Type. A type of 
joint with grooved flanges and a 
loose ring. 

ROD--Record of decision. 

RTU--Radio transmitting unit. 

SCDA--Supervisory control and data 
acquisition. 

Scraper Traps—A device used to 
clean the inside surfaces of pipe¬ 
lines. 

Secondary Recovery--Enhanced 
recovery following primary production 
but may be conducted concurrently with 
primary recovery. Any additional 
production resulting from the intro¬ 
duction of artificial energy into the 
reservoir. 

Sensitive Plant Species--Plants 
whose populations are consistently 
small and widely dispersed or whose 
ranges are restricted to a few loc¬ 
alities, such that any appreciable 
reduction in numbers, habitat avail- 
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ability, or habitat condition might 
lead toward extinction. Sensitive 
plants also include species rare in 
one locality but abundant elsewhere. 
See Endangered Species and Threatened 
Species. 

SHPO- -State Historic Preservation 
Office. 

Soil Productivity--The capacity of 
a soil to produce a plant or sequence 
of plants under a system of manage¬ 
ment . 

Soluble--Degree to which two materi¬ 
als can be dissolved or passed into 
a solution. The ability to which two 
fluids, solids or gases can be mixed 
to form a homogeneous mixture. 

Solution Gas Drive--Just as co2 

goes into solution with an increase 
in reservoir pressure, gas will come 
out of solution and continue to drive 
oil into the wellbore. Reinjected gas 
will maintain the pressure in the gas 
cap which will keep most of the dis¬ 
solved gas in the oil allowing higher 
production rates to be maintained. 
This mechanism of blowdown recovery 
is similar to solution gas drive 
during the primary production deple¬ 
tion of an oil field. 

Sweep--Ability to quickly saturate 
throughout the entire reservoir. 

TCF--Trillion Cubic Feet. 

TCPU--U.S. Bureau of Economic 
Analysis abbreviation for Transporta¬ 
tion, Communication and Public Utili¬ 
ties . 

TEG--Triethylene glycol. 

Threatened Species—Any plant or 
animal species likely to become en¬ 
dangered within the foreseeable future 
throughout all or part of its range. 

Total Dissolved Solids (TDS)--An 
aggregate of carbonates, bicarbonates, 

chlorides, sulfates, phosphates and 
nitrates of calcium, magnesium, man¬ 
ganese, sodium, potassium and other 
cations that form salts. High TDS 
solutions can change the chemical 
nature of water, exert varying degrees 
of osmotic pressures, and often become 
lethal to life in an aquatic environ¬ 
ment . 

Total Suspended Solids (TSS)— 
Soil and rock particles carried in a 
suspension by stream flow. 

Trona--A hydrated mixture of sodium 
carbonate and sodium bicarbonate. 
Trona is a source of soda ash. 

UIC--Underground injection control. 

Viscosity--The internal friction of 
a fluid, caused by molecular attrac¬ 
tion, which makes it resist a tenden¬ 
cy to flow. A viscous fluid is one 
having a cohesive and sticky consis¬ 
tency . 

WAG--Water alternating gas. 

WAAQS--Wyoming ambient air quality 
standards. 

Wild and Scenic River--A river or 
section of river designated as such 
by congressional action under the 1968 
Wild and Scenic Rivers Act, as supple¬ 
mented and amended, or those sections 
of rivers designated as wild, scenic 
or recreational by an act of the 
legislature of the state or states 
through which they flow. 

Vegetation Type—A plant community 
with distinguishable characteristics 
described by the dominant vegetation 
present. 

Visual Resource Management 
Class (VRM Class)--The degree of 
visual change acceptable within the 
existing characteristic landscape. 
An area’s classification is based upon 
the physical and sociological charac¬ 
teristics of any given homogeneous 
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area and serves as a management objec¬ 
tive . 

Waterflooding--One method of sec¬ 
ondary recovery in which water is in¬ 
jected into an oil reservoir to force 
additional oil out of the reservoir 
rock and into the well bores of pro¬ 
ducing wells. 

Wilderness Study Area (WSA)--A 
roadless area or island that has been 
inventoried and found to have wilder¬ 
ness characteristics as described in 

Section 603 of the Federal Land Pol¬ 
icy and Management Act and Section 
2(c) of the Wilderness Act of 1964 (78 
Stat. 891). 

Workforce--The total number of 
workers on a specific project or group 
of projects. The workforce is also 
referred to as direct employment and 
primary employment. 

Xeric--Adapted to a dry environment. 
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APPENDIX 1 
PROVISIONS AND MEASURES 

DESIGNED TO REDUCE ENVIRONMENTAL IMPACTS 

WYOMING BLM STANDARD MITIGATION 
MEASURES FOR SURFACE-DISTURBING 
ACTIVITIES 

The objectives of these mitigation 
measures are to reserve, for the 
Bureau, the right to modify the oper¬ 
ations of all surface-disturbing ac¬ 
tivities as part of our statutory 
requirements for environmental protec¬ 
tion and to inform a potential lessee, 
permittee, or operator of the environ¬ 
mental conditions present in a given 
area. The measures are the Bureau’s 
statewide standards for addressing 
environmental concerns and serve to 
alert the applicant or permittee of 
general requirements to be met prior 
to or during use of the public lands. 

These measures have been written to 
provide a basic standardized format 
with wording that will allow for the 
addition of specialized mitigation 
criteria following the submission of 
a detailed plan of development, or 
other project proposal and preparation 
of an environmental analysis. 

SURFACE DISTURBANCE MITIGATION 

Surface disturbance will be prohibit¬ 
ed in any of the following areas or 
conditions. Modifications to this 
limitation may be approved in writing 
by the Authorized Officer. 

1. Slopes in excess of 25 percent. 

2. Within important scenic areas 
(Class I and II Visual Resource 
Management areas). 

3. Within 500 feet of surface water 
and/or riparian areas. 

4. Within a quarter mile or visual 
horizon (whichever is closer) 
from historic trails. 

5. Construction with frozen mater¬ 
ial or during periods when the 
soil material is saturated, 
frozen, or when watershed 
damage is likely to occur. 

Guidance 

These surface disturbance mitigation 
measures will be included in all BLM 
authorizations. The intent is to 
inform interested parties (potential 
lessees, permittees, operators) that 
when one or more of the five (1 
through 5) environmental conditions 
exist, surface-disturbing activities 
will be prohibited unless or until the 
permittee or his designated repre¬ 
sentative and the surface management 
agency (SMA) arrive at an acceptable 
plan for mitigation of anticipated 
impacts. This negotiation will occur 
prior to development and become a 
condition for approval when authoriz¬ 
ing the action. 

Specific criteria (e.g., 500 feet from 
water) have been established based 
upon the best information available. 
However, geographical areas and time 
periods of concern must be delineated 
at the field level (i.e., "surface 
water and/or riparian areas" may 
include both intermittent and ephemer¬ 
al water sources or may be limited to 
perennial surface water). These 
decisions, where possible, should be 
documented in the land use planning 
documents. 

Modification of these mitigation 
measures must allow for other measures 
to be applied on a site-specific 
basis, if necessary, to mitigate the 
impacts of concern. Waiver of this 
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stipulation must be based upon demon¬ 
stration, through environmental ana¬ 
lysis, plans of development, plans of 
operation, Application for Permit to 
Drill processing, etc., that adverse 
effects to the area or condition of 
concern will be mitigated or avoided. 

WILDLIFE MITIGATION MEASURES 

1. To protect important big game 
ungulate winter habitat, ac¬ 
tivities or surface use will 
not be allowed during the peri¬ 
od from November 15 to April 30 
within certain areas encompas¬ 
sed by the authorization. The 
same criterion applies to elk 
calving areas from the period 
of May 1 to June 30. This 
limitation does not apply to 
extended long-term operation 
and maintenance of the project. 
Modifications to this limita¬ 
tion in any year may be approv¬ 
ed in writing by the Authorized 
Officer. 

2. To protect important raptor 
and/or sage and sharp-tailed 
grouse nesting habitat, activi¬ 
ties or surface use will not be 
allowed during the period from 
February 1 to July 31 within 
certain areas encompassed by 
the authorization. This limi¬ 
tation does not apply to ex¬ 
tended long-term operation and 
maintenance of the project. 
Modification to this limitation 
in any year may. be approved in 
writing by the Authorized Of¬ 
ficer . 

3. No activities or surface use 
will be allowed on that portion 
of the authorization area iden¬ 
tified within (legal descrip¬ 
tion) for the purpose of pro¬ 
tecting (e.g., sage/sharp-tail¬ 
ed grouse strutting, and/or 
other species/activity) habi¬ 
tat. Modifications to this 
limitation in any year may be 

approved in writing by the 
Authorized Officer. 

Guidance 

These wildlife mitigation measures are 
intended to provide two basic types 
of protection, season restriction (1 
and 2) and prohibition of activities 
or surface use (3). Legal descrip¬ 
tions will ultimately be required and 
should be measurable and legally defi¬ 
nable. There are no minimum subdivi¬ 
sion requirements at this time. The 
area delineated can and should be 
refined as necessary based upon cur¬ 
rent biological data prior to the time 
of plan processing and use authoriza¬ 
tion. The legal description must 
eventually become a condition for 
approval of the permit, plan of devel¬ 
opment and/or other use authorization. 

The seasonal restriction section of 
the mitigation identifies three groups 
of species and delineates two similar 
time frame restrictions. These two 
restrictions are big game ungulate 
and raptors/grouse. The big game 
ungulates including elk, moose, deer, 
antelope, and big horn sheep all re¬ 
quire protection of crucial winter 
range between November 15 and April 
30. Raptors including eagles, accipi- 
ters, falcons, buteos, osprey, fer¬ 
ruginous hawks, burrowing owls, and 
sage and sharp-tailed grouse all re¬ 
quire nesting protection during 
periods between February 1 and July 
31. 

The prohibition of activity or surface 
use section of mitigation 3 is in¬ 
tended for protection of unique wild¬ 
life habitat areas or values that are 
limiting factors to life-cycle 
activities (e.g., sage grouse strut¬ 
ting grounds, known threatened and 
endangered species’ habitat, etc.) 
which cannot be protected using 
seasonal restrictions. 

Modification of these mitigation meas¬ 
ures must allow for other measures to 
be applied on a site-specific basis, 
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if necessary, to mitigate the impacts 
of concern. Waiver of this measure 
must be based upon demonstration, 
through environmental analysis, plans 
of development, plans of operation. 
Application for Permit to Drill pro¬ 
cessing, etc., that adverse effects 
to the area or condition of concern 
will be mitigated or avoided. 

SPECIAL RESOURCE MITIGATION 
MEASURE 

To protect (resource value), the 
District Manager reserves the right 
to prohibit activities or surface use 
(i.e., within a specific distance of 
the resource value or between 
date-to-date) in (legal subdivision). 
This limitation does not apply to 
extended long-term operation and 
maintenance of the project. Modifi¬ 
cations to this limitation may be 
approved in writing by the Authorized 
Officer. 

Example resource categories (select 
category and identify specific re¬ 
source value): 

1. Recreation areas. 

2. Special historic features. 

3. Special management areas. 

4. Sections of major rivers. 

5. Prior existing rights-of-way. 

6. Occupied dwellings. 

Guidance 

This special resource mitigation 
measure is intended for use only in 
site-specific situations where one of 
the first two general mitigation 
measures will not adequately address 
the concern. The resource value, 
location and specific restriction must 
be clearly identified. A detailed 
plan addressing specific mitigation 
and special restrictions on develop¬ 

ment will be required prior to devel¬ 
opment and will become a condition for 
approval in the permit, plan of devel¬ 
opment, or other use authorization. 

Modifications of this measure must 
allow for other mitigation to be 
applied on a site-specific basis, if 
necessary, to mitigate the impacts of 
concern. Waiver of this measure must 
be based upon demonstration, through 
environmental analysis, plans of 
development, plans of operation, 
Application for Permit to Drill pro¬ 
cessing, etc., that adverse effects 
to the area or condition of concern 
will be mitigated or avoided. 

NO SURFACE OCCUPANCY 

No surface occupancy will be allowed 
on the following described lands 
(legal subdivision/area) because of 
(resource value). 

Example resource categories (select 
category and identify specific re¬ 
source values): 

1. Recreation areas (campgrounds, 
historic trails, national monu¬ 
ments . 

2. Major reservoirs/dams. 

3. Special management areas (ACEC, 
wild and scenic rivers). 

Guidance 

The no surface occupancy mitigation 
measure (NSO) is intended for use only 
when other mitigation is determined 
insufficient to adequately protect the 
public interest and/or as an alterna¬ 
tive to "no development" or "no leas¬ 
ing." The legal subdivision and 
resource value of concern must be 
identified and tied to a l...nd use 
planning document. There will be no 
exceptions to this mitigation measure 
granted without amendment of the 
appropriate land use plan. 



Exception(s) to the NSO measure will 
be subject to the same test used to 
initially justify its imposition. If 
the NSO measure is justified but, upon 
evaluation of site-specific plans of 
development, it is found that less 
restrictive mitigation would adequate¬ 
ly protect the public interest, then 
an exception to the NSO mitigation 
measure could be granted by the State 
Director through a land use plan 
amendment. The record must show that 
because conditions and uses have 
changed, less restrictive mitigation 
measures will protect the public 
interest. 

The Wyoming State Office advises that 
when considering the "no development" 
or "no leasing" option, a rigorous 
test must be met and fully documented 
in the record. This test must be 
based on stringent standards described 
in the land use planning document. 
Since rejection of all development 
rights is more severe than the most 
restrictive mitigation measure, the 
record must show that consideration 
was given to development subject to 
reasonable mitigation, including No 
Surface Occupancy. The record must 
also show that other mitigation was 
determined to be insufficient to 
adequately protect the public inter¬ 
est. A "no development" or "no 
leasing" decision should not be made 
solely because it appears that conven¬ 
tional methods of development would 
be infeasible, especially where an NSO 
authorization may be acceptable to a 
potential permittee. In such cases, 
the opportunity to accept or refuse 
an NSO authorization should be left 
to the potential permittee. 

STANDARD PRACTICES APPLIED TO 
SURFACE-DISTURBING ACTIVITIES 

The following are general standard 
operating procedures applied to sur¬ 
face-disturbing activities. These 
measures are applied, when necessary, 
to reduce environmental impacts. Some 
projects may require construction use 

plans and/or erosion control revegeta¬ 
tion and restoration plans (ERRP). 

ROADS 

Recognized roads will be used when the 
alignment is acceptable for the pro¬ 
posed use. Generally, roads will be 
required to follow natural contours; 
be constructed in accordance with 
standards as described in BLM Road 
Standards and BLM Manual Section 9113; 
and be reclaimed to BLM standards. 

In order to control or reduce sediment 
from roads, guidance involving proper 
road placement and buffer strips to 
stream channels, graveling, proper 
drainage, seasonal closure, and in 
some cases, redesign or closure of old 
roads. Construction may be prohibited 
during periods when soil material is 
saturated, frozen, or when watershed 
damage is likely to occur. 

On newly constructed roads and per¬ 
manent roads, the placement of top¬ 
soil, seeding and stabilization will 
be required on all cut and fill slopes 
(unless conditions prohibit this), 
e.g., rock. No unnecessary 
side-casting of material (e.g., 
maintenance) on steep slopes will be 
allowed. Snow removal plans may be 
required while a road is used for 
access so that snow removal does not 
adversely affect reclamation efforts 
or resources adjacent to the road. 

Reclamation of abandoned roads will 
include requirements for reshaping, 
recontouring, resurfacing with top¬ 
soil, installation of water bars, and 
drill seeding on the contour. The 
removal of structures such as bridges, 
culverts, cattleguards and signs will 
be required. Stripped vegetation will 
be spread over the disturbance for 
nutrient recycling, where practical. 
Fertilization or fencing of these 
disturbances will not normally be 
required. Additional erosion control 
measures (e.g., fiber matting) and 
road barriers to discourage travel may 
be required. 



Road closures may be needed during 
spring runoff periods, in elk winter¬ 
ing areas, or other critical areas. 

WELL PADS AND FACILITIES 

Abandoned sites must be satisfactorily 
rehabilitated (in accordance with a 
plan approved by BLM) by the lessee. 

On well pads and larger locations, 
special attention will be given to 
parts of the surface use plan covering 
reclamation. This plan will include 
objectives for successful reclamation 
covering: soil stabilization, plant 
community composition and desired 
vegetation density and diversity. 

No surface disturbance is allowed on 
slopes in excess of 25 percent unless 
erosion controls can be ensured and 
adequate revegetation is expected. 
Detailed engineering proposals and 
revegetation and restoration plans 
will be required in these areas. 

On producing locations , operators will 
be required to reduce slopes to origi¬ 
nal contours (not to exceed 3:1 
slopes). Terraces or elongated water 
breaks (erosion control measures) will 
be required after slope reduction. 
Facilities will be required to ap¬ 
proach zero runoff from the location 
until the area is stabilized (to avoid 
contamination and water quality degra¬ 
dation downstream). All unused por¬ 
tions of facilities or producing well 
locations will be resurfaced with 
topsoil and seeded with soil stabiliz¬ 
ing species. Mulching, erosion con¬ 
trol measures and fertilization may 
be required to achieve acceptable 
stabilization. 

Abandoned locations will be required 
to be recontoured to conform to the 
surrounding terrain. Construction of 
erosion and runoff control measures 
and placement of topsoil will be 
required after recontouring. 

The collection and analysis of soil 
samples from disturbed areas may be 
required to determine reclamation 
potential, appropriate seed mixtures, 
and nutrient deficiencies. This will 
be the responsibility of the grantee 
or lessee. Testing (as determined by 
BLM) may include: pH, mechanical 
analysis, limiting salt content, 
nitrogen, phosphorus and potassium. 

Fertilization may be required if there 
is evidence of a nutrient deficiency. 
If needed to produce adequate germina¬ 
tion and growth, the topsoil and 
selected seed species would be inocu¬ 
lated with soil microorganisms. The 
site will be drill seeded or broadcast 
(if slopes exceed 30 percent or con¬ 
tain 35 percent surface rock content). 
Mulching and fencing (unless deemed 
unnecessary due to low grazing pres¬ 
sure) will be required. Fences will 
be required to remain until reclama¬ 
tion is successful. 

Snow fences, placed to increase snow¬ 
fall depth over a reclaimed area, and 
reshaping to create shallow depres¬ 
sions (to catch surface runoff) may 
be required in areas receiving 10 
inches or less of annual precipita¬ 
tion. 

No sour gas lines will be located 
closer than one mile to a populated 
area or sensitive receptor. The 
applicants must use the best available 
engineering design (i.e., alignment, 
block valve type and spacing, pipe 
grade, etc.), best construction tech¬ 
niques (i.e., pipe depth, hydrostatic 
testing, etc.) and monitoring plans 
(i.e., surveillance, warning signs, 
etc.) as approved by the Authorized 
Officer to minimize both the probabil¬ 
ity of rupture and radius of exposure 
in the event of an accidental pipeline 
release of sour gas. A variance from 
the one-mile distance may be granted 
by the Authorized Officer based on 
detailed site-specific analysis that 
would consider meteorology, topography 
and special pipeline design and/or 
construction measures. This analysis 
would ensure that populated areas and 
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sensitive receptors would not be 
exposed to an increased level of risk. 

PIPELINES AND COMMUNICATIONS 

Existing crowned and ditched roads 
will be used where possible to mini¬ 
mized surface disturbances. Where 
possible, clearing of pipeline and 
communication line rights-of-way will 
be accomplished with the least degree 
of disturbance to topsoil. Where 
topsoil removal is necessary, it will 
be stockpiled (windrowed) and respread 
over the disturbance after 
construction and backfilling are 
completed. Vegetation removed from 
the right-of-way will also be required 
to be respread to provide protection, 
nutrient recycling and a natural seed 
source. 

To promote soil stability, the compac¬ 
tion of backfill will be required (not 
to extend above the original ground 
level after the fill has settled). 
Water bars, mulching and terracing 
will be required, as needed, to mini¬ 
mize erosion. In-stream protection 
structures (e.g., drop structures) may 
be required in drainages crossed by 
a pipeline to prevent erosion. 

The fencing of linear disturbances 
near livestock watering areas (dis¬ 
tance determined on site-specific 
basis) may be required. 

If linear facilities follow the same 
right-of-way for all or part of the 
route, they will generally be required 
to be constructed so that only one 
reclamation effort is required. 
Generally, they will be required to 
be constructed either concurrently or 
during the same field season. 

AIR QUALITY PROTECTION MEASURES 

As major sources of air pollutant 
emissions are planned, special air 
quality protection-related stipula¬ 
tions are added to BLM grants of 
rights-of-way necessary for construc¬ 

tion. In addition, the BLM coordi¬ 
nates with the Wyoming Department of 
Environmental Quality/Air Quality 
Division (WDEQ/AQD) during the is¬ 
suance of permits to construct emis¬ 
sion sources. This coordination often 
results in the technical review of 
applications for permits and comment¬ 
ing on or requesting the addition of 
stipulations to these permits. 

The release of hazardous air contami¬ 
nants, particularly the emissions from 
sour natural gas sweetening plants (a 
process used to remove H2S from natur¬ 
al gas resulting in the emission of 
sulfur dioxide), has caused much 
public concern. BLM requires industry 
to prepare detailed analyses of risks 
involved with the development of sour 
gas pipelines and treatment facili¬ 
ties. These analyses are designed to 
project impacts both to the public and 
to resource values. Plant siting will 
be scrutinized to ensure that only 
areas with the least potential for the 
transport of pollutants to the wilder¬ 
ness are considered. To aid in 
achieving these goals, BLM will 
consult with the State of Wyoming, the 
U.S. Forest Service, industry and the 
public to ensure that the most tech¬ 
nically sound, environmentally 
balanced and economically feasible 
decisions are made. 

RECLAMATION 

The objectives for reclamation efforts 
emphasize: 1) stabilization through 
establishment of ground cover; 2) 
establishment of vegetation consistent 
with land use planning; and 3) reduc¬ 
tion of visual contrast. 

Reclamation will be required on all 
disturbed areas. On roads left intact 
for access purposes, the stabilization 
of all disturbed areas except the 
running surface will be required. 

Only areas needed for construction 
will be allowed to be disturbed. 
Reclamation (by the lessee or grant 
holder) will be initiated as soon as 
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possible after a disturbance occurs. 
Continued efforts will be required 
until satisfactory vegetation cover 
is established and the site is stabi¬ 
lized . 

Topsoil 

Before a surface-disturbing activity 
is authorized, the BLM will determine 
total topsoil depth. The amount of 
topsoil to be removed, along with 
topsoil placement areas, will be 
specified in the authorization. The 
uniform distribution of topsoil over 
the area to be reclaimed will be 
required, unless conditions warrant 
a varying depth. On large 
surface-disturbing projects (e.g., gas 
processing plants) topsoil will be 
stockpiled, mulched and seeded to 
reduce erosion. Where feasible, 
topsoil stockpiles will be required 
to be designed to maximize surface 
area to reduce impacts to soil 
microorganisms. Areas used for spoil 
storage will be required to be 
stripped of topsoil before spoil 
placement. The replacement of topsoil 
after spoil removal will be required. 

Temporary disturbances which do not 
require major excavation (e.g., pipe¬ 
lines and communication lines) may be 
stripped of vegetation to ground level 
using mechanical treatment, leaving 
topsoil intact and root mass relative¬ 
ly undisturbed. 

Seeding 

Only plant species adaptable to local 
soil and climatic conditions will be 
utilized in revegetation efforts. On 
all areas to be reclaimed, seed mix¬ 
tures will be required to be 
site-specific and will be required to 
include species promoting soil stabil¬ 
ity. Livestock palatability and 
wildlife habitat needs will be given 
consideration in seed mix formulation. 
Interseeding, secondary seeding, or 
staggered seeding may be required to 
accomplish revegetation objectives. 

A friable, but firm seed bed will be 
required prior to seeding. Drill 
seeding will be required unless condi¬ 
tions indicate that broadcast seeding 
is necessary (e.g., greater than 30 
percent slope or greater than 35 
percent rock content). During reha¬ 
bilitation of areas in important 
wildlife habitat, provision will be 
made for the establishment of native 
browse and forb species, if determined 
to be beneficial for the habitat 
affected. 

Follow-up seeding or corrective 
erosion control measures may be 
required on areas of surface disturb¬ 
ance which experience reclamation 
failure. 

Treatments 

Trees, shrubs and ground cover (not 
to be cleared from rights-of-way) will 
require protection from construction 
damage. Backfill will be required to 
be replaced in a similar sequence and 
density to preconstruction condition. 
The restoration of normal surface 
drainage will be required. 

Any mulch used will be free from mold, 
fungi, or noxious weed seeds. Mulch 
may include native hay, small grain 
straw, wood fiber, live mulch, cotton, 
jute, synthetic netting and rock. 
Straw mulch should contain fibers long 
enough to facilitate crimping and 
provide the greatest cover. 

The grantee or lessee will be respon¬ 
sible for the control of all noxious 
weed infestations on surface disturb¬ 
ances. Control measures will adhere 
to those allowed in the Rock Springs 
District Noxious Weed Control EA (BLM, 
1982e) or the Regional Northwest Area 
Noxious Weed Control Program EIS (BLM 
1985c). 



U.S. DEPARTMENT OF THE ARMY, 
CORPS OF ENGINEERS PRESCRIBED 
MANAGEMENT PRACTICES 

The Army Corps of Engineers has pre¬ 
scribed management practices that 
should be followed, to the maximum 
extent practicable, for discharges 
covered by the Nationwide 404 Permit 
(see 33 CFR 330.6(a) (items 1 through 
8). Additionally, certain conditions 
(33 CFR 330.5(b)) must be met under 
the Nationwide Permit authority (items 
9 through 22). 

1. Discharges of dredged or fill 
material into waters of the 
United States shall be avoided 
or minimized through the use of 
other practical alternatives. 

2. Discharges in spawning areas 
during spawning seasons shall 
be avoided. 

3. Discharges shall not restrict or 
impede the movement of aquatic 
species indigenous to the waters 
or the passage of normal or 
expected high flows or cause the 
relocation of the water (unless 
the primary purpose of the fill 
is to impound waters). 

4. If the discharge creates an im¬ 
poundment of water, adverse 
impacts on the aquatic system 
caused by the accelerated 
passage of water and/or the 
restriction of its flow should 
be minimized. 

5. Discharges in wetlands areas 
shall be avoided. 

6. Heavy equipment working in wet¬ 
lands shall be placed on mats. 

7. Discharges into breeding areas 
for migratory waterfowl shall be 
avoided. 

8. All temporary fills shall be 
removed in their entirety. 

9. Any discharge of dredged or 
filled material will not occur 
in the proximity of a public 
water supply intake. 

10. Any discharge of dredged or fill 
material will not occur in areas 
of concentrated shellfish 
production unless the discharge 
is directly related to a 
shellfish harvesting activity 
authorized by paragraph (a)(4) 
of this section. 

11. The activity will not jeopardize 
a threatened or endangered 
species as identified under the 
Endangered Species Act (ESA), or 
destroy or adversely modify the 
critical habitat of such 
species. In the case of federal 
agencies, it is the agencies’ 
responsibility to comply with 
the requirements of the ESA. If 
the activity may adversely 
affect any listed species or 
critical habitat, the district 
engineer must initiate Section 
7 consultation in accordance 
with the ESA. In such cases, 
the district engineer may: 

(i) Initiate Section 7 
consultation and then, upon 
completion, authorize the 
activity under the nationwide 
permit by adding, if 
appropriate, activity 
specific conditions, or 

(ii) Prior to or concurrent with 
Section 7 consultation he 
may recommend discretionary 
authority (See Section 
330.8) or use modification, 
suspension, or revocation 
procedures (See 33 CFR 
325.7). 

12. The activity shall not 
significantly disrupt the 
movement of those species of 
aquatic life indigenous to the 
waterbody (unless the primary 
purpose of the fill is to 
impound water); 
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13. Any discharge of dredged or fill 
material shall consist of 
suitable material free from 
toxic pollutants (see Section 
307 of the Clean Water Act) in 
toxic amounts; 

14. Any structure or fill authorized 
shall be properly maintained. 

15. The activity will not occur in 
a component of the National Wild 
and Scenic River System; nor in 
a river officially designated by 
Congress as a "study river" for 
possible inclusion in the 
system, while the river is in 
an official study status; 

16. The activity shall not cause an 
unacceptable interference with 
navigation; 

17. If the activity may adversely 
affect historic properties which 
the National Park Service has 
listed on, or determined 
eligible for listing on, the 
National Register of Historic 
Places, the permittee will 
notify the district engineer. 
If the district engineer 
determines that such historic 
properties may be adversely 
affected, he will provide the 
Advisory Council on Historic 
Preservation an opportunity to 
comment on the effects on such 
historic properties or he will 
consider modification, 
suspension, or revocation in 
accordance with 33 CFR 325.7. 

Furthermore, that, if the 
permittee before or during 
prosecution of the work 
authorized, encounters a 
historic property that has not 
been listed or determined 
eligible for listing on the 
National Register, but which may 
be eligible for listing in the 
National Register, he shall 
immediately notify the district 
engineer. 

18. The construction or operation of 
the activity will not impair 
reserved tribal rights, 
including, but not limited to, 
reserved water rights and treaty 
fishing and hunting rights; 

19. In certain states, an individual 
state water quality 
certificaiton must be obtained 
or waived (See Section 330.9); 

20. In certain states, an individual 
state coastal zone management 
consistency concurrence must be 
obtained or waived (See Section 
330.10). 

21. The activity will comply with 
regional conditions which may 
have been added by the division 
engineer (See Section 330.8(a); 
and 

22. The management practices listed 
in Section 330.6 of this part 
shall be followed to the maximum 
extent practicable. 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY PRESCRIBED MITIGATION 
MEASURES 

Since construction of the pipeline 
will involve river crossings, a Na¬ 
tionwide Section 404 Permit will be 
required. Generally river crossings 
are covered under the permit, although 
specific permits (Individual 404 and 
Section 10 permits) will be needed for 
important crossings. An individual 
permit will be required if filling of 
any wetlands is involved. The U.S. 
Environmental Protection Agency re¬ 
views applications for 404 permits 
administered by the Army Corps of 
Engineers and provides recommendations 
for action on the permit, including 
mitigation measures. For this pro¬ 
ject, the U.S. Environmental Protec¬ 
tion Agency will likely recommend the 
following measures for major river 
crossings: 
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a. Dredged materials should be 
stored away from the flowing 
waters; 

» 

b. Disturbed wetland or riverine 
areas should be revegetated 
with native trees, shrubs and 
grasses where applicable; 

c. The permit should consider ap¬ 
propriate times for river 
disturbance that do not inter¬ 
rupt fish spawning cycles. 
This consideration may involve 
identifying the gaps or windows 
for construction between dif¬ 
ferent spawning seasons; 

More mitigation measures will be 
considered for the following areas 
after more details are received: 

d. Provisions for backfillings; 

e. Lengths of riprap involved; 
perhaps some limitations to 
minimize use of riprap. 
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APPENDIX 2 
ENDANGERED SPECIES ACT COMPLIANCE 

The Endangered Species Act of 1973 requires, under Section 7, that any 
federal agency carrying out any action that might affect an endangered 
species must consult with the U.S. Department of the Interior, Fish and 
Wildlife Service concerning the effects of the projects on threatened or 
endangered species. 

The correspondence contained in this appendix is the Fish and Wildlife 
Service response to BLM’s request for information on listed species in the 

project area. 
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IN PE PLY REFER TOi 

UNITED STATES 
department or the interior 

fish and wildlife service 
Fish and Wildlife Enhancement 

Wyominq State Office 
2120 Capitol Avenue. Room 7010 

Cheyenne. Wyominq 82001 

November 16. 1987 

W.02 Amoco C02 Projects 

memorandum 

yo; District Manager, 
Casper. WY 

From: State Supervisor. 
Enhancement, Fish 

Casper District, Bureau of Land Manaoement, 

Wvoming State Office, 
and Wildlife Service, 

Fish and Wildlife 
Cheyenne. WY 

Subject: Amoco CO^ Projects - Species List 

n,+nhcr oq ion? letter reaardino the proposed 
This responds to your October - * * N t Hot Sprinas. Washakie, 
Amoco C0n Projects in Lincoln, Fremont, Natrona, Hot >pr . . 
Big Hornt and Park Counties. Wyoming. 

In accordance with Section 7(0 of the Endangered Species Acl: pended. 
(ESA), and the Interagency cooperation Regulat.on^SO^ 

identified \TyoT\lVur. ^‘‘expected occurrence of these endangered 

species in the project areas to11ow. 

listed Species 

Bald eagle (Haliaeetus leucocephalus 1 

Expected Occurrence 

Winter resident, migrant 

Peregrine falcon (Falco pereorinus) 

Whoopina crane ffirus americana) 

Migrant 

Spring-fall resident, 
miqrant (Lincoln, Sweet 

? and Fremont counties) 

Black-footed ferret (Mu51e1a_ni^ri^es) 
Potential resident in 
prairie dog (Cvnomvs sp.) 

towns 

Proposed Species 

None 
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DM/BLM Casper, WV - 2 - 11/16/87 

Section 7(c) of the Act requires that Federal agencies, proposing major 
Federal construction actions, conduct a biological assessment o 
determine the effects of the proposed actions on listed and proposed 
species. If the bioloaical assessment is not initiated within 90 days, 
the list of threatened and endangered species should be verified with 

the Fish and Wildlife Service (Service! prior to inlt^a^°n **e1R0 
assessment. The Piolooical assessment should be completed within 180 
days of initiation, but can be extended by mutual agreement between your 
agency and the Service. The biological assessment may be undertaken as 
part'of your agency's compliance of Section 102 of National Environment. 
Policy Act. and incorporated into the draft or final document. A Federal 
agencv mav designate a non-Federal representative to conduct in °r™* 
consultation or prepare a biological assessment by giving written notice 
to the Service of such desianation. If a biological assessment is 
prepared by the designated non-Federal representative, the Federal agency 

shall furnish guidance and supervision 
evaluate the scope and contents of the 
ultimate responsibility for compliance 
Federal agency# We recommend that the 

and shall independently review and 
biological assessment. The 
with Section 7 remains with the 
biological assessment include: 

1) a description of the project: 

2) the current status, habitat use, and behavior of listed species 

in the project area: 

3) discussion of the methods used to determine the information in 

item 2; 

4) direct and indirect impacts of the project to listed species; 

5) cumulative impacts from federal, state, or private projects in 

the area; 

6) coordination measures that will reduce/eliminate adverse 

impacts to listed species; 

7) the expected status of listed species in the future (short- and 
long-term) during and after project completion: 

B) determination of "no effect/may affect" to listed species; 

9) citation of literature and personal contacts used in 

assessment. 

If it is determined that the project "may affect" any of the above listed 
species, formal consultation should be initiated with us. If it 
concluded that "no effect" is likely, we should be asked to review the 
assessment and concur with the determination of no effect. 
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DM/BLM Casper. WY 3 11/16/87 

Section 7(d) of the Act requires that the Federal agency and permit or 
license applicant shall not make any irreversible or irretrievable 
commitment of resources which would preclude the formulation of 
reasonable and prudent alternatives until consultation on listed species 

is completed. 

As requested in your letter, candidate species which may occur within the 

project areas follow: 

Candidate Species 
Fxpeeted Occurrence 

k#iite-faced ibis (Plegadis chi,hj) Summer resident 

Swainson's hawk (Buteo swainsoni) Summer resident 

Ferruginous hawk (Buteo regal is) Year-round resident 

Mountain plover (Charadrius montanus) Summer resident of semi-arid 
grasslands, shortgrass 
prairies* plains, and 

plateaus 

Lonq-billed curlew (Numenius americanus) 

Allen's 13-lined ground squirrel 
(Spermophilus tridecemlineatus alien!) 

Wyoming cave snail (Physa spelunca) 

Spring/summer resident 

May occur outside 
mountainous areas 

Resident of Lower Cane Cave, 
near Lovell* Wyoming 

Astragalus “jeiunus (no common name) 

Spiderflower (Cleome multicaulis) 

May occur on plains and 
hills in southwest Wyoming. 
No specific information 

Alkali wet meadows in desert 
regions. No specific 
information 

Please contact us by mail at the above letterhead address or by telephone 
Carol Taylor at FTS 585-5225 if we at (307) 772-2372 (FTS 328-5225) 

can be of further assistance. 

or 

cc* Montana/Wyominq Field Office, FWS (FhE 61125), Helena, MT 
Regional Director, FWS (FHE-60153), Denver, CO 

Director, WGFD, Cheyenne, WY 
WGFD, Lander, WY (Ritter) 

FWE-61411:RGS/cmr (EMai1:AMQC0C02.RFM: 11/16/87) 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
Fish and Wildlife Enhancement 

2120 Capitol Avenue, Room 7010 
Cheyenne, Wyoming 82001 

,N RfTtt)?F%J8:co C02 Projects 

MEMORANDUM 

To: District Manager, Casper District, BLM, Casper. WY 
Attention: Larry Apple 

From: State Supervisor. Wyoming State Office, FWS/FWE, Cheyenne, WY 

Subject: Amoco C02 Projects - Candidate Species 

We have reviewed your February 26, 1988 letter, and Planning Information 
Corporation's February 15, 1988 letter requesting the addition of five 
candidate species to our November 16, 1987 species list. Although candidate 
species have no legal protection under the Endangered Species Act of 1973 as 
amended; the Interagency Cooperation Regulations (50 CFR 402) provide for 
inclusion of candidate species in species lists; to alert Federal agencies to 
their occurrence and potential consideration for future listing proposals. 
Candidate species are assigned to different "status" categories, which are 
defined in Table 1 (attached). Your letter requested that we add the following 
candidate species to our species list for the Amoco C02 Projects: 

1. Narrow foot hygrotis diving beetle (Hvorotus diversipes) is a 
Category 2 candidate species known from Dugout, Cloud, and Dead 
Horse Creeks in northern Natrona County. 

2. Porter's sagebrush (Artemisia porteri) is a Category 3C 
candidate species. We do not include Category 3C species in 
species lists. However, if the Bureau of Land Management (BLM) 
or Amoco believes this species should be considered; then you 
should include it in the assessment. 

3. Crvotantha subcapitata is a Category 2 plant. The only 
information we have is from the Lander Grazing Supplement Final 
Environmental Statement, which says; "...a perennial herb 
occurring in the Wind River Canyon. The plant is found at high 
altitudes in limestone derived soils." We would appreciate any 
additional information you can provide on this plant. 

4. Cvmopterus sp. nov./ined is another Category 2 plant that we 
have no information for. Several Cvmopterus species have been 
named since the last plant Notice of Review (September 27, 1985); 
however, until a new notice is completed, we do not know which 
species name was assigned to this plant. Since evertii may be 
the species name assigned to Cvmopterus sp. nov./ined, we would 
appreciate any information you can provide on this species. 
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5. Meadow pussytoes (Antennaria arcuata) is a Category 2 
candidate plant, that we recommended Category 3C status for after 
review of the Rocky Mountain Heritage Task Force's 1986 status 
report. 

When Federal agencies request information on candidate species, our species 
lists include those Category 1 and 2 candidates for which we have information. 
You should be aware, however, that Federal agencies and project sponsors may 
include additional species in their biological assessments, if they so choose; 
even if those species were not included in our list. One of the major purposes 
of the Notices of Review is to request that agencies and other appropriate 
parties submit pertinent information on candidate species to the Service. 
Therefore, we encourage you to include the above species in your biological 
assessment, and request that you provide us with any additional data you 
obtain. 

We appreciate you efforts to evaluate potential impacts to candidate species, 
and thank you in advance for providing additional data on these species. 
Please contact us by mail at the above letterhead address, or by telephone at 
FTS 328-2372 or 307-772-2372; or Carol Taylor at FTS 585-5225 or 406-449-5225 
if we can be of further assistance. 

TtO. Sta*kf 

cc: MT/WY Field Office, FWS, Helena, MT 
ARD/FWE, FWS, Denver, CO 
Director, WGFD, Cheyenne, WY 
Nongame Coordinator, WGFD, Lander, WY 

Take Pride in America 
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Table 1. STATUS CATEGORIES for CANDIDATE SPECIES 

Category 1 comprises taxa for which the Fish and Wildlife Service (Service) 
currently has substantial information on hand to support the biological 
appropriateness of proposing to list as endangered or threatened. Proposals 
have not yet been issued because they have been precluded at present by other 
listing activity. Development and publication of proposed rules on these taxa 
are anticipated, however, and the Service encourages Federal agencies and other 
appropriate parties to give consideration to such taxa in environmental 
planning. 

Category 2 comprises taxa for which information now in possession of the 
Service indicates that proposing to list as endangered or threatened is 
possibly appropriate, but for which conclusive data on biological 
vulnerability and threat are not currently available to support proposed 
rules. There are no specific plans to propose listing for these taxa, unless 
additional information becomes available. Further biological research and 
field study may be needed to ascertain the status of taxa in this category, and 
it is likely that many will be found to not warrant listing. The Service 
encourages investigation of the status and vulnerability of these taxa, and 
consideration of them in the course of environmental planning. 

Category 3 comprises taxa that were once being considered for listing as 
endangered or threatened (Categories 1 and 2), but are not currently receiving 
such consideration. These taxa are included in one of the following three 
subcategories. 

Subcateoorv 3A comprises taxa for which the Service has 
persuasive evidence of extinction. If rediscovered, however, 
such taxa might warrant high priority for addition to the List of 
Endangered and Threatened Wildlife and Plants. 

Subcateoorv 3B comprises taxa that were once thought to be 
biological species or subspecies, but that, on the basis of 
recent systematic work, usually as represented in published 
revisions and monographs, are not now considered distinctive and 
do not meet the Endangered Species Act's legal definition of 
species. Future systematic investigation could lead to 
revaluation of listing qualifications of such taxa. 

Subcategorv 3C comprises taxa that are now considered to be more 
abundant or widespread, and/or substantially less subject to 
identifiable threats, than previously thought. Should new 
information suggest that any such taxon is experiencing a 
numerical or distributional decline, or is under a substantial 
threat, it may be considered for transfer to category 1 or 2. 

This information is compiled from Endangered and Threatened Wildlife and 
Plants: Notices of Review, as published in the Federal Register (FR 
50(181):37958 and FR 50(188):39526) 
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United States Department of the Interior 
TAKE1 

PRIDE INI 
AMERICA) 

BUREAU OF LAND MANAGEMENT 
CASPER DISTRICT OFFICE 

1701 EAST E STREET 
CASPER, WYOMING 82601 

1793 Elk Basin 

MAR 3 11988 

Aaron Clark 
Planning Information Corporation 
1801 Broadway 
Suite 920 

Denver, CO 80202 

Dear Mr. Clark: 

The U.S. Fish and Wildlife Service has responded to our recent request to add 
five species to the candidate species list to be analyzed in the biological 
assessment. They have concurred with our request and have encouraged us to 
include the following species in the analysis, and to provide them with any 
additional data that may be obtained. Therefore, please include the following 
species in your analysis: 

Hygrotis diversipes 
Artemisia porteri 
Cryptantha subcapitata 

Cymopterus evertii 
Antennana arcuata 

(Narrow-footed hygrotis diving beetle) 
(Porter's sagebrush) 
(Owl Creek miner's candle) 

(Evert's water parsnip) 
(Meadow pussytoes) 

A copy of the March 18, 1988 letter from the Fish and Wildlife Service is 
enclosed. If you have any comments or questions please contact either Glen 
Nebeker or Larry Apple at (307) 261-3101. (Comm.) 

Sincerely, 

District Manager 

Enclosure 
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APPENDIX 3 
MEMORANDUM OF AGREEMENT ON CULTURAL RESOURCES 

This appendix includes: 

1. The Memorandum of Agreement for the Bairoil/Dakota Carbon Dioxide Pro¬ 
ject in Wyoming, Montana and North Dakota; and 

2. Attachment C — Roles of Participants and Summary of Procedures for 
Amoco Carbon Dioxide Projects. 
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MEMORANDUM OF AGREEMENT 
Bairoil/Dakota Carbon Dioxide Project 
in Wyoming, Montana, and North Dakota 

i 

WHEREAS, the Exxon Company USA (Exxon), Amoco Production Co. 
(Amoco), and Shell Pipeline Corporation (Shell) have applied to 
3LM for separate rights-of-way for several separate pipelines, a 
gas plant, and other facilities in Wyoming, Montana, and North 
Dakota and these right-of-way applications are being considered 
in a collective manner as the Bairoil/Dakota Carbon Dioxide 
Project; and 

WHEREAS, the Bureau of Land Management (BLM), the Forest 
Service (FS), and the Army Corps of Engineers (COE) have 
determined that issuance of rights-of-way for the Bairoil/Dakota 
Carbon Dioxide Project, as described in BLM *s project preliminary 
Draft Environmental Impact Statement, June 1985, will have an 
effect on properties included in, eligible for, and potentially 
eligible for the National Register of Historic Places (i.e., 
cultural properties) and have requested the comments of the 
Advisory Council on Historic Preservation (Council) pursuant to 
Section 106 of the National Historic Preservation Act (16 U.S.C. 
ir/Q) and its implementing regulations (36 CFR Part 800); and 

WHEREAS, the Wyoming BLM (through the Casper District 
Office) will act as lead .agency for all Federal agencies involved 
in this project; 

NOW, THEREFORE, BLM, FS, COE, the Wyoming, Montana, and 
North Dakota State Historic Preservation Officers (SHPOs), and 
the Council agree that the undertaking shall be implemented in 
accordance with the following stipulations in order to take into 
account rthe effect of the undertaking on cultural properties. 

. STIPULATIONS 

BLM shall ensure that the following measures are carried out: 

I. Procedures and Roles: 

All work set forth in this Agreement will be carried out in 
accordance with this Agreement and with a Procedures and Roles 
Document(s) for each Applicant that is acceptable to the 
signatories to this Agreement. The Roles and Procedures 
Documents for Exxon are appended as Appendices A and B, 
respectively. All work on the project segments for which the 
Exxon is the Applicant will be carried out in accordance with 
Appendices A and B and this Agreement. When other Applicants 
decide to implement their project plans, the Appendices A and 
3 may be used or different such documents may be developed, 
tailored to the Applicant and their project segments. 
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Tailored Procedures and Roles Documents will be developed by 
the BLM, in consultation with the Surface Management Agency 
(3MA) and SHPO(s). The Council and the SHPO(s) must concur 
in these tailored Procedures and Roles Documents prior to 
their implementation. If there is disagreement regarding the 
review of these Procedures and Roles Documents, BLM will seek 
to resolve the disagreement as per stipulation XII of this 
Agreement. Changes in Appendix A and/or B or tailored 
Procedures and/or Roles Documents will be developed and 
reviewed in this same manner. 

II. Identification of Cultural Properties 

A. All areas, regardless of surface ownership, which may 
potentially be affected by the undertaking will be 
inventoried to identify cultural properties listed in, 
eligible for, or potentially eligible for the National 
Register of Historic Places (National Register). All 
classes of cultural properties and properties of the 
historic and prehistoric periods will be so identified. 
Survey at BLM*Class III standards will be conducted on all 
lands not previously inventoried to that level. The size 

‘ of corridors and other areas to be surveyed .at the Class 
III level will be determined by the BLM and SMA and 
SHPO(s) and will be specified in the Procedures and Roles 
documents. See Appendices A and B of this Agreement for 
the Exxon project segments. At a minimum, the area Oi 
maximum surface disturbance from the project will be 
surveyed. 

B. Methods and levels of recording cultural properties will 
be determined by the BLM and SMA and SHPO(s) and will be 
specified in the Procedures and Roles Documents. See 
Appendices A and B of this Agreement for the Exxon project 

segments. 

III. Testing and Evaluation of Cultural Properties 

A. Strategies acceptable to the BLM and SMA and SHPO(s) will 
be developed and implemented for testing to determine if 
cultural properties are eligible for the National Register. 
These strategies will be specified in the Roles and. 
Procedures Documents. See Appendices A and B of this 
Agreement for the Exxon project segments. 

B. Preliminary evaluations to determine if subsurface^ 
cultural properties are potentially eligible for tn^ 
National Register will be based on an examination of soil 
development for depositional situations amenable to the 
oreserv.ation of subsurface archeological deposits through 
shovel testing or formal testing, as specified in t.he 
Roles and Procedures Documents. If acceptable to the 

A-21 



SHPO(s), subsurface cultural properties appearing to be 
eligible for the National Register or to have a soil 
depositional environment amenable to the preservation of 
such subsurface archeological deposits will be considered 
as preliminarily eligible for the National Register. 
Adverse effects to properties determined to be 
preliminarily eligible for the National Register in 
accordance with this subsection or determined eligible 
under subsections III.C. or D., below, in consultation with 
the SHPO(s), will be avoided by project relocation where 
feasible and prudent. Further detail about implementation 
of this subsection will be specified in the Roles and 
Procedures Documents. See Appendices A and B for further 
detail about how this will be implemented on the Exxon 
project segments. 

C. The identification, survey, and testing information, 
including the preliminary evaluations resulting from 
subsection III.B., above, will be reviewed by the BLM and 
SMA and SHPO(s) to determine if such properties are 
eligible for the National Register. If there is not 
sufficient information to make such a determination, 
strategies acceptable to the SHPO for acquiring needed 
information will be developed and implemented. See 
Appendices A and B for further detail of how this will be 
implemented on the Exxon project segments. 

D. If the Federal agencies' and SHPO(s) disagree 
whether cultural properties are eligible for 
Register, BLM or other Federal SMA will seek 
determination of eligibility from the Keeper 
National Register of Historic Places in accor 
CFR Part 63. The Keeper's determination will 
final for the purposes of this Agreement. 

regarding 
the National 
a 
of the 
dance with 36 
be considered 

IV. Treatment Plans for Cultural Properties 

A. The preferred treatment alternative is avoidance of effects 
on cultural properties by project relocation. 

B. Standards for Treatment Plans: 

Where it is not feasible and prudent to avoid adverse 
effects to National Register-eligible properties by 
project relocation. Treatment Plans will be developed to 
set forth means to avoid or mitigate the adverse effects 
of the project on National Register-eligible properties. 
Treatment Plans will be developed for the largest possible 
increment(sO of the project, acceptable to BLM and SMA, 
the SHPO(s), and the Council.. The Treatment Plans will be 
in conformance with.the principles in Part I and 
recommendations in Part II. of the Council's "Treatment of 
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Archeological Properties: A Handbook" (Appendix C, 
attached) and the "Secretary of the Interior's standards 
and Guidelines for Archeology and Historic Preservation" 
(Federal Register, Vol. 48, No. 190, September 29, 1983, 
pp. 44716-44742) (Appendix D, attached). The Treatment 
Plans will take into account existing information to the 
maximum degree possible, especially in the formulation of 
subsections C.3., 5, and 6, below. These Treatment Plans 
will be implemented in accordance with this Agreement. 

C. Contents of Treatment Plans will include, but not be 
limited to: 

1. Specification of all cultural properties or portions 
of cultural properties to be affected by the project, 
including a description of the nature of such effects; 

2. An explanation of the treatments proposed for cultural 
properties eligible for the National Register under 
criteria A, B, and/or C or portions of such 
properties, with an explanation or rationale provided 
for the choice of the proposed treatments; 

3. An Archeological Research Design; 

For cultural properties eligible for the National 
Register under criterion D, an Archeological Research 
Design will be developed that specifies and explains 
the research questions to be answered by the data 
recovery efforts, the data needed to answer the 
questions posed including the sites and portions of 
sites to be investigated, and the methods to be used 
to address the research questions posed. Acceptable 
treatment options may include sampling of archeo¬ 
logical sites which contain repetitive data and/or 
concentrating data recovery on sites or portions of 
sites that may yield the most significant information 
about history or prehistory. In addition, explana¬ 
tions or justification will be provided for the 
reasons for and appropriateness of the chosen research 
questions, data needs, specific sites and portions of 
sites proposed for data recovery, and methods proposed; 

4. An explanation of the means and methods proposed for 
considering the concerns of- Native American peoples, 
with a justification and rationale for the chosen 
means and methods; 

5. An explanation of the areas of the project proposed 
for construction monitoring and open-trench inspec¬ 
tion, with a justification or rationale for the areas 
so proposed; 

A- 23 



6. Recommendations for'the treatment of classes of 
cultural properties discovered by the open trench 
inspection and construction work monitoring. 
Recommendations will be made both for classes of 
cultural properties recommended as requiring further 
treatment and those requiring no further treatment, 
consistent with the Research Design.above. Cultural 
property classes will be based on site type, cultural 
and temporal affiliation, etc. All recommendations 
will be justified and explained; and, 

7. An explanation of all cultural properties that will be 
affected by the project for which no further treatment 
is proposed, with a justification or rationale for 
such proposed. 

D. Distribution and Review of the Treatment Plans: 

The Council and SHPO(s) will be afforded 5 working 
days to review the Treatment Plans. If the BLM, SMA, 
SHPO(s), or the Council disagree with the Treatment 
Plan(s) or the project’s potential effects on a 
cultural property or portion of a cultural property 
that is eligible for the National Register, BLM will 
seek to resolve the disagreement in accordance with 
Stipulation XII of this Agreement. Cover letters 
transmitting Treatment Plan(s) will inform the Council 
and the SHPO(s) that the Plan is being forwarded in 
accordance with this Agreement, which provides for 

review within 5 working days. 

V. Monitoring of Construction Work: 

A. Monitoring of blading and/or trenching operations will be 
conducted in those areas determined appropriate by the BLM 
and SMA and SHPO. Areas to be monitored will be specified 
in the Treatment Plan(s). See also Appendices A and B of 
this Agreement for monitoring on the Exxon project^ 
segments. Such monitoring will be done in areas likely to 
yield significant buried cultural deposits (e.g., deep 
soils next to major drainages, etc.). Such monitoring 
will be done by a qualified archeologist. 

B. Construction activities will be stopped in the area of 
potential effect surrounding a cultural property 
discovered during monitoring until the property s 
eligibility to the National Register has been determined 
and, if the property is found eligible, until a course of 
treatment has been determined and implemented. 

C Cultural properties discovered during monitoring will be 
recorded to a level sufficient to allow determinations of 
eligibility for the National Register to be made. 
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held within 
the cultural property’s discovery. 

or a meeting will be 
t 

BLM 

Emergency consultations 
five working days of th .,_ . 
The eligibility of the cultural property will be 
determined in accordance with stipulation ITT«B 
above. If the property is determined eligible, the 
and SMA and SHPO will decide on a course of treatment 
consistent with the recommendations in the appropriate 
Treatment Plan. 

D The course of treatment for National Register-eligible 
cultural properties discovered during monitoring will be 
implemented in such a way to minimize or avoid delays to 
pipeline construction, to the extent feasible and prudent. 

VI. Open Trench Inspection: 

A Inspection of open trenches for evidence of buried 
cultural properties will be conducted in some areas 
between completion of trenching and pipe-laying. Areas to 
be inspected will be determined by the appropriate BLM 
District and SMA and SHPO and will be specified in the 
Treatment Plan(s). See also Appendices A and B of this 
Agreement regarding open trench inspections on .he xxon 
project segeraents. Inspected areas will be those likely 
to yield significant buried cultural deposits. 

d Cultural properties discovered during the open trench 
inspection wi?l be recorded and/or treated in accordance 
with stipulation V.C. and D., above. 

VII. Reporting on the Investigations of Cultural Properties: 

Reports generally will conform to the guidelines in the 
Council's ’’Treatment of Archeological Properties: A 

appropriat^BL^Distric^and'^SMA and SHPO BLM D^ricts 

tt^SH^r^tfre^^s^ ftr^v^r-stht^l!^ of reports 

will take into account the amount of data rac°^d® or 
Analyses required, and other factors related to -he 
reporting effort. The scheduling goal is to achieve 
timely, high quality reporting. 

Ail a^nects of survey, testing, and evaluation of cultural 

reporfwill ^submitted to the^LM and SMA according to 
a schedule developed by the BLM, SMA, an 

_ 4. i._oni. ITi 11 Kc> reDorted on a state —by—state 
S!3 ?Lsreerepeo"tsWiiilbberesPubmitted to the BLM and 

A. 

B. 

. 
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SMA according to a schedule developed by the appropriate 
3LM District, SMA, and SHPO after completion of all data 
recovery relevant to the Treatment Plans. 

* 

D. Results of monitoring and/or open-trench inspection will 
be reported on a state-by-state basis. This report will 
be submitted to the BLM and SMA according to a schedule 
developed by the appropriate BLM District, SMA, and SHPO 
after completion of the monitoring and open-trench 
inspection and data recovery resulting from monitoring and 
open-trench inspection in a given state. 

E. A final project report will be completed that synthesizes 
all work undertaken pursuant to this Agreement and the 
results of such work. Format, content, and scheduling of 
this report will be worked out by by mutual agreement of 
the BLM, SMA, and SHPOs. 

VIII. Evaluation of Cultural Properties After Completion of 
Cultural Resources Work: 

Nominations to the National Register of Historic Places 
will be requested from the Keeper of National Register for 
those cultural properties that have been evaluated as 
eligible through consensus decision between the BLM and/or 
SMA and the SHPO in the conduct of this Agreement after 
the completion of all work called for in this Agreement. 

IX. Policy on Landowner Denial of Access for Cultural 
Resource Work: 

Significant cultural properties will be treated in such a 
way that adverse effects are either avoided or mitigated 
through effective treatment programs regardless of surface 
ownership. Should access be denied to any non-Federal 
lands to carry out the requirements of this Agreement, the 
Applicant will take all reasonable steps to obtain such 
access. Should further efforts fail to obtain access the 
appropriate BLM District and/or SMA will consult with the 
SHP0(3) and the Council per 36 CFR Sec. 800.4 to determine 
what further steps, if any, must be taken to satisfy the 
intent of this Agreement. Until such consultation is 
complete, neither the Applicant nor BLM will take or 
sanction any actions that would have an adverse effect on 
a cultural property which may be located on the property 
to which access has been denied. 

X. Curation: 

A. Collected cultural materials-will be stabilized, labeled, 
and catalogued. Materials from FS lands in North Dakota . 
will be curated by the FS under existing.policies.' 
Materials from Montana'and other North Dakota lands will 
be placed in BLM's Montana Curation Center. Materials 
from Wyoming will be stored according to existing curation 
agreements. 
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B. The disposition of cultural materials from private lands 
will be determined by the landowner, after all analysis is 
completed. If the landowner wishes the materials to 
remain in government possession, they will be curated per 
stipulation X.A., above. 

XI. Human Remains: 

The BLM District or SMA will consult with appropriate 
Native American peoples regarding the treatment of Indian 
remains. 

XII. Dispute Resolution: 

Should there be disagreement regarding the implementation 
of this Agreement, the disagreeing parties will.consult 
with the Council. Sufficient information describing the 
disagreement will be forwarded to the Council and the 
Council will make its recommendations within 15 working 
days from receipt of the documentation. The BLM and SMA 
and Applicant will adhere to the Council's recommendation 
or notify the Council's Executive Director as to why the 

•recommendations cannot be followed and request that he ask 
the Chairman to schedule the issue for consideration at a 
Council meeting. Until-the Chairman has responded and/or 
the Council has provided its comments, the BLM and SMA and 
Applicant will not take any action regarding the disputed 
issue that may affect cultural properties eligible for the 
National Register or potentially eligible for the National 
Register. Other aspects of.this Agreement about which 
there is no disagreement may be implemented during the 
period of dispute resolution. 

XIIC. Failure to Carry Out the Terms of this Agreement: 

Failure to carry out the terms' of this Agreement requires 
that the BLM again request the Council's comments in 
accordance with 36 CFR Part 800. If the BLM or SMA or 
Applicant cannot carry out the terms of this Agreement, no 
actions shall be taken or sanctioned that would result in 
an adverse effect with respect to cultural properties 
which may be eligible for the National Register covered by 
the Agreement or that would foreclose the Council s 
consideration of modifications or alternatives to the 
project that could avoid or mitigate the adverse effect 
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until the commenting process has been completed. 

XIV. Amendment to thi3 Agreement: 
♦ 

If any of the signatories to this Agreement determines 
that the terras of this Agreement cannot be met or believes 
a change is necessary, that signatory shall immediately 
request the consulting parties to consider an amendment or 
addendum to this Agreement. Such an amendment or addendum 
shall be executed in the same manner as the original 
Agreement. 

XV. Reporting on the Fulfillment of this Agreement: 

Within 90 days after carrying out the terms of this 
Agreement, BLM will provide a written report to all 
signatories to the Agreement on actions taken to fulfill 
the terms of this Agreement. 

Execution of this Memorandum of Agreement evidences that 
BLM, FS, and COE have afforded the Council a reasonable 
opportunity to comment on the Bairoil/Dakota Carbon Dioxide 
Project and its effects on cultural properties and that BLM, FS, 
and COE have taken into account the effects of the undertaking on 
cultural properties. 

r- r 
WV .C A ». - ./ i \ - :> a 

Montana State Historic\(date) 
Pr-ese>vation 

NoDakota Sla'te Historic * vdate) 
Officer 

L /o/zdjt) 
(date) Wyoming State Historic 

Preservat iorwOf f icjer 

oraing'rState Director (date ) 
uVe^li oVV^andK Management, 

CW°\. f D 
-P l (date)' 
istoric Preservation 

Executive Director 
Advisory Council o 

date') 
ncil on Historic Preservation 
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I concur: 

fu;.V A.VOVLD 

» 

A\/( 1 W?S" 
Ex^on Pipeline Co. 
Project Manager 

C date ) 
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Attachment C 

ROLES OF PARTICIPANTS AND SUMMARY OF PROCEDURES 
FOR AMOCO CARBON DIOXIDE PROJECTS 

I. ROLES OF PARTICIPANTS 

A. Introduction 

This document applies to all activities identified in the Amoco 

Carbon Dioxide Projects environmental impact statement, such as 

in—field development in the Elk Basin, Little Buffalo Basin, Bea¬ 
ver Creek, Salt Creek, and Raptor Unit fields and the trunk lines 

and any spur lines originating from each. In conformance with 
roles defined for other aspects of federal involvement in the 

Bairoil/Dakota Carbon Dioxide Project, the Bureau of Land Manage¬ 
ment (BLM) will coordinate actions required under the memorandum 

of agreement (MOA) for the Amoco Carbon Dioxide Projects. Tenta¬ 

tively, the project is expected to begin in 1989 and continue 
through the mid-1990s. Scheduling of activities is subject to 

change. This document will remain in effect throughout the life 

of the project unless it is modified according to sections III.A. 

and II1.B. 

B. Lead Office Responsibilities 

The BLM office that is designated the lead office will be overall 

coordinator and will be responsible for coordinating cultural re¬ 
source consultation and compliance activities in conformance with 

the MOA. Tnese responsibilities include the following activities: 

1. Monitoring tne progress of all cultural resource work to en¬ 

sure that its scheduling parallels other aspects of the under¬ 

taking. The lead office will communicate with the consulting 
parties and participants in MOA activities concerning poten¬ 

tial problems in the progress or phasing of cultural resource 

work. 

2. Serving as the federal contact with the Advisory Council on 
Historic Preservation (herein called "Council"), State Histor¬ 

ic Preservation Officer (SHPO), and Amoco on matters related 

to the agreement. 

J. Keeping a consolidated record of transactions among the par¬ 

ticipants in MOA activities. Consulting parties will forward 
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copies ot correspondence, reports, telephone confirmations, 

and meeting notes to the lead office. 

4. Coordination of the pre^ork conference for the participants in 

MOA activities, the pretesting conference, and the post-test¬ 

ing conference. 

5. Consolidation of reviews of draft reports by BLM districts and 

surface management agencies (SMAs) and forwarding of the in¬ 

formation to the SHPO with a request for comments from that 

office. 

C. SMA Responsibilities 

The BLM districts and other SMAs will be responsible for carrying 

out the following activities: 

1. Providing line management decisions and input for activities 

under the agreement that occur in their jurisdiction. 

2. Monitoring progress and performance of the applicant's cultur¬ 

al resource use permittee (CRUP). 

3. Reviewing and providing comments to the lead office on all 

reports. 

4. Giving the lead office oral or written information for the 
consolidated record of activities under the agreement. 

D. SHPO Responsibilities 

The SHPO will perform review and compliance activities as defined 

in the MOA. 

E. Other State Agencies 

Any state agency that is not an SMA may become a concurring party 
to the agreement in conformance with existing agreements. 

F. Applicant Responsibilities 

The applicant will be an active participant in the agreement and 

consultation process and is a consulting party to the agreement. 

The following activities are the applicant's responsibility: 

1. Covering all costs related to the hire of the cultural resourse 

use permittee(s) described below. 

2. Hiring cultural resource use permittee(s) who have expertise 

• in prehistory and history and who hold current authorization 
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for all federally administered lands affected by this proj¬ 

ect. The CRUP will perform the following activities: 

a. Conducting surveys, testing, preliminary evaluation, miti¬ 
gation, monitoring, and trench inspection on all lands af¬ 

fected by the project subject to stipulations II through X 

of the MOA 

b. Preparing reports as specified herein 

c. Attending all conferences designated in the agreement 

3. Requiring that subcontractors ana consultants engaged by the 
applicant comply with the terms ot this agreement 

II. SUMMARY OF MOA PROCEDURES 

A. Introduction 

These procedures are incorporated into the agreement through stip¬ 

ulation 1 of the MOA. They are intended to detail more specific¬ 

ally the nature and timing of various actions necessary to ensure 

that the requirements of the agreement are met. The procedures 

also identify specifically wno is responsible for completing each 
action. The flow chart on page 19 graphically displays the 

sequence of the steps to be carried out. 

As used in this summary, the "consulting parties" are the bLh and 

other SMA(s), the SHPO, Amoco, and the Council (if present). Oth¬ 

er parties involved in the procedures are referred to collectively 

as "participants." 

b. Planning Conferences 

1. Prework Conference 

before fieldwork began, the lead office, SMAs, SHPO, and the 

applicant met to review activities related to the agreement 

and to reach decisions on unresolved issues. Decisions were 

reached and consulting parties concurred on the following is¬ 

sues : 

a. Strategies for inventory of facilities not specifically 
addressed in the "Field Survey" section of this document; 

for example, gas processing plants, distribution pipe¬ 

lines, field facilities 

b. Strategy for inventory to assess historic structures in 

relation to visual impacts 
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c. Methods for and levels of site recording 

d. Strategies for preliminary sitfe evaluation 

e. Collection policy 

f. Assignment of site numbers 

g. Treatment of human remains 

2. Documentation of Conference 

The meeting has been documented in the Elk basin E1S file. 

This file (1793-Elk basin) will be in possession of the bLM 

office that is designated the lead office. 

C. Data Collection 

1. Introduction 

Data will be collected through a Class I inventory (literature 

review) and a Class 111 (pedestrian) inventory. There will be 

no Class II inventory. 

2. Class 1 Inventory: Literature Keview 

The CKUP will conduct a literature review for the project to 

accomplish the following ends: 

a. Identification of previously recorded cultural resource 

sites within 100 feet of pipeline center lines and 30 feet 

of ancillary facilities. For these sites, the CRUP will 

take the following steps: 

(1) Evaluate the adequacy of previous site recordation and 

of previous evaluation for eligibility for the Nation¬ 

al Register of Historic Places 

(2) Plot sites on 7.3 minute USGS topographic maps, show¬ 

ing their relationship to the project 

b. Identification of previously surveyed areas within 100 

feet of pipeline center lines and 30 feet of ancillary 

facilities. For these surveys, the CRUP will take the 

following steps: 

(1) Evaluate the adequacy of the survey in relation to 

current standards 
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(2) Plot survey areas on 7.5 minute USGS topographic maps, 

showing their relationship to the project 

c. Identification of areas that may be excluded from survey 
because of one or more of the following factors: 

(1) Slopes exceeding 40% (22 inclination) 

12) Areas of previous extensive ground disturbance (culti— 

vated ground is not normally sufficiently disturbed to 

warrant exclusion) 

(3) Inventory at an acceptable Class III level of 

intensity has previously been performed, and records 

adequately documenting the location, methods, and 
results of the survey are available. 

(4) Human activity within the last fifty (50) years has 

created a new land surface to such an extent as to 

eradicate traces of cultural properties. 

d. Development of a prehistorical and historical context 
within whicn all sites in the project area may be evalu¬ 

ated. This will include definition of property types and 

criteria of integrity for each type. This context will be 
based on the following sources and factors: 

(]_) Literature from tne project area and surrounding gso 

graphic and culture areas 

(2) Known cultural resource sites within the project area 
from which important information can be gained 

(.3) Current research goals within the region 

(4) Guidelines provided by the BLM, the Keeper of the 

National Register, the Advisory Council on Historic 

Preservation, and the Secretary of the Interior 

3. Class III (Pedestrian) Inventory 

The CRUP will conduct an intensive (BLM Class III) pedestrian 
inventory (see BLM Manual, Wyoming supplement 6143). 

a. Notification of Lead Office 

The CRUP will notify the lead office three working days 

before the inventory is to begin. 
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b. Investigation 

The following areas are to be inventoried: 

(1) A 100-foot-wide corridor for access road center line 

(2) A 100-foot-wide corridor where a proposed pipeline 

would parallel existing pipelines 

(3) A 200-foot-wiae corridor for any other proposed pipe¬ 

line 

(4) Construction zones plus a 30-foot buffer for temporary 

use areas and ancillary facilities 

c. Recordation of Sites 

All identified sites will be recorded on Intermountain An¬ 

tiquities Computer System (IMACS) site forms. 

(1) The CRUP will handle recordation of previously record¬ 

ed sites as follows: 

(a) Visit all previously recorded sites to evaluate 

the previous recordation, eligibility recommenda¬ 

tion, and site integrity. 

(b) Prepare IMACS site forms for previously recorded 

sites for which IMACS forms are not available. 

(c) Prepare addenda to be incorporated into existing 

IMACS forms to show new data. 

(2) For newly identified sites, the CRUP will proceed as 

follows: 

(a) Record sites up to 0.23 mile from project area. 

(b) Perform detailed recordation within the inventory 

area defined in II.C.3.b. 

(c) Indicate in the report and on 
site extends for more than 

the site form 
0.25 mile from 

if a 
the 

project area. 

(3) The CRUP will record isolated artifacts on isolated 

artifact forms. 
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(4) The CRUP will plot inventory areas, sites identified, 
and isolated artifacts on USGS 7.5 minute topographic 

quad maps. 

d. Notification of Completion 

The CRUP will notify the lead office of the completion of 

fieldwork within five working days after completion. 

e. Initial Evaluation of Identified Sites 

The CRUP will evaluate all identified sites, completing 

the following steps: 

(1) Comparison of the information within each site to the 

information needs identified in the context required 
in II.C.2.d. (.because of time constraints, until con¬ 

text is developed the CRUP is to evaluate cultural re¬ 

source sites identified within the project areas in 

relation to criteria for the National Register of His¬ 

toric Places, as defined in 36 CFR 60.4, and identi¬ 

fied research needs.) 

(2) Assessment of Eligibility for National Register. 

(a) Initial assessment, placing each site in one of 

the following categories: 

(i) Not Eligible: sufficient information is 
available to document that the site does not 

meet the eligibility criteria at 36 CFR 60.4. 

(ii) Eligible: sufficient information is avail¬ 

able to document that the site meets the 

eligibility criteria at 36 CFR 60.4. 

(iiaj Eligibility Unknown: additional information 
is required for an eligibility assessment 

(the report must include explicit justifica¬ 

tion for inclusion of each site in this 

category and the specific tests or other 

information required to assess eligibility 
of the sites placed in this category). 

(b) Assessment of the potential of sites for buried 

cultural materials. The CRUP will examine exist¬ 

ing soil exposures and use limited shovel testing, 
reporting in detail to the lead agency. 
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(c) Site summary and evaluation of each site must be 

provided. The following information must be in- 

cluded: 

(i) Recommendations for additional testing for 

development of mitigation plan and, if 

necessary, determination of eligibility 

(ii) Specific justification of recommendations 
for National Register eligibility and for 

any further testing or research 

4. Reports 

a. Reports on Literature Review 

For each portion of the project area except the Elk Basin 

Field area, the CRUP will prepare a report documenting the 

results of the required literature review at II.C.2. The 

Elk basin Field area was adequately covered by the Powers 

Elevation report (19til); the only additional information 

that needs to be covered by a literature review for that 

area is information on historical resources. 

The CROP will submit to the lead office five copies of a 

first draft of the final report for eacn project portion, 

with maps and illustrations. Each final report must in¬ 

clude the following information: 

(1) Identification of previously recorded cultural re¬ 

source sites within 100 feet of the center lines of 
pipelines and within 50 feet of ancillary facilities 

(a) The adequacy of previous site recordation and of 

previous evaluation for National Register eligi¬ 

bility must be assessed in relation to current 

standards. 

(b) Sites must oe plotted on 7.5 minute USGS topo¬ 

graphic maps, and their relationship to the 

project must be shown. 

(2) Identification of previously surveyed areas within 100 
feet of the center lines of pipelines and within 50 

feet of ancillary facilities 

(a) The adequacy of the survey must be evaluated in 

relation to current standards. 
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(b) Survey areas must be plotted on 7.5 minute USGS 

topographic maps, with their relationship to the 

project shown. 

(3) laentification of areas that may be excluded from sur¬ 

vey because of one or more of the following factors: 

(a) Slopes exceeding 40& (22 inclination) 

(b) Areas of previous extensive ground disturbance 

(cultivated ground is not normally sufficiently 
disturbed to warrant exclusion) 

(c) Inventory at an acceptable Class III level of 

intensity has previously been performed, and 

records adequately documenting the location, 
methods, and results of the survey are available. 

(d) Human activity within the last fifty (50) years 
has created a new land surface to such an extent 

as to eradicate traces of cultural properties. 

(4) Analysis of literature about prehistoric and historic 
sites in the project area and surrounding geographic 

ana culture areas. This will include definition of 
property types and criteria of integrity for each type. 

(a) Current research goals that could be addressed in 
the project area must be identified. 

(b) The report must identify known cultural resource 

sites within the project area from which important 

information can be obtained. 

Reports on Field Surveys 

The CRUP will document field survey activities described 

under II.C.3. as follows: 

(1) During fieldwork, the CRUP will submit weekly oral or 

written reports to districts/SMAs. These reports must 

include information on the areas inventoried and sites 

identified. 

(2) Within 30 calendar days after completion of fieldwork, 

the CRUP will submit an outline of a report on field 
survey activities to the lead office for approval. 

(a) The lead office will obtain comments of districts/ 

SMAs and SHPO, approve the format or develop re¬ 

quirements for revisions, and return it to the 

CRUP within 10 working days after receipt from 
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(b) After the format is approved, any further revis¬ 
ions of format must be approved by the lead office. 

(3) Five working days before the on-location meeting de¬ 

scribed in Il.C.5.a, the CRUP will submit to the lead 
office a brief report of field survey results in tabu¬ 
lar form. This report must include the following in¬ 

formation: 

(a) Smithsonian site numbers 

(d) Description and location of sites in the project 

area 

(c) Initial recommendations regarding eligibility for 

the National Register 

(d) Recommendations for additional work 

(e) Anticipated effects on the sites 

(£) Topographic maps showing site locations in rela¬ 

tion to project impact area 

(4) Within 90 calendar days after completion of fieldwork, 

the CRUP will submit to the lead office five copies of 
a first draft of the final report on the Class III pe¬ 

destrian inventory. This report must meet stipula¬ 

tions 4C and 7A of the agreement and provisions of the 
bLM Manual, Wyoming supplement 8143. (Because of time 

constraints, until context is developed the CRUP is to 

evaluate cultural sites identified within the project 

areas in relation to National Register criteria as de¬ 

fined in 3o CFR 60.4, and identified research needs.) 
The report submitted must include maps, illustrations, 

and information as follows: 

(a) Typed 1MACS site forms with sketch maps, artifact 

sketches, maps, and one original set of photos, 

with halftones or good quality photocopies in the 

remaining sets 

(b) A discussion of each individual site identified, 

including the following information: 

(i) A brief site description 

( ii) An initial recommendation for National Reg¬ 

ister eligibility and justification related 
to the context developed in II.C.2.d. The 

recommendations are to be tied to National 

Register criteria and identified research 

needs until context is developed. 
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(iii) Anticipated impacts on the site 

(iv) A brief description of additional work 

recommendations 

(c) A detailed discussion of the prehistorical and 

historical context described in II.C.2.d. 

(d) A detailed discussion of inventory findings, in¬ 

cluding detailed initial recommendations as to 

eligioility of sites for the National Register. 
The recommendations are to be tied to National 
Register criteria and identified research needs 

until context is developed. 

(e) A detailed discussion of recommendations for addi¬ 
tional work needed for eligibility evaluations or 
development of mitigation plans, or both. 

13) BLM/SMAs and SHPO will review the report and provide 

comments to the lead office within 20 working days 
after receipt from the lead office. 

(t>) The lead office will provide consolidated comments to 

the CRUP within 10 working days after comments are 
received from reviewers. 

(7) Within 30 calendar days after the comments are for¬ 

warded to the CRUP, the CRUP will submit to the lead 

office six copies of a final report incorporating the 

revisions indicated by the comments. The report must 

include maps and illustrations. 

c. Context Document 

The CRUP will prepare a document regarding the context de¬ 
veloped as described in ll.C.2.d. The document should 

synthesize all available information about the project 

area. The following sources should be used to be prepare 
the context document: (a) the Class I literature review 

reports for the individual oil fields covered in the E1S 

for the Amoco carbon dioxide projects, (b) the class III 

reports for the Elk basin and Beaver Creek trunk line al¬ 

ternatives and the Fontenelle plant site, (c) any other 

pertinent information. 

(1) The CRUP will submit five copies of the first draft of 
a final report to the lead office, with maps and il¬ 

lustrations. 
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(a) The report, which will address current research 

goals for prehistoric sites and current historical 

contexts in the region, will be based on the fol¬ 

lowing sources and factors: 

(i) Literature from the project area and sur¬ 
rounding geographic and culture areas 

(ii) Guidelines provided by the BLM, the Keeper 

of the National Register, the Advisory Coun¬ 

cil on Historic Preservation, the Wyoming 

SHPO, and the Secretary of the Interior 

(iii) State historical contexts 

(b) The report will evaluate the following factors for 

all known sites in the project area: 

(i) Eligibility for inclusion on the National 

Register 

(ii) The relationship of each to other sites in 

the project area 

(iii) The interpretive value of each site for pub¬ 

lic education 

(2) bLM/SMAs and SHPO will review the report and provide 

comments to the lead office within 20 working days 

after receipt from the lead office. 

(3) The lead office will provide consolidated comments to 

the CRUP within 10 working days after comments are 

received from reviewers. 

(4) Witnin 30 calendar days after the comments are for¬ 

warded to the CRUP, the CRUP will submit to the lead 

office six copies of a final report incorporating the 

revisions indicated by the comments. The report must 

include maps and illustrations. 

3. Meetings 

a. Within 30 calendar days after completion of fieldwork, the 

consulting parties will have a tour meeting. The meeting 

will enable the parties to visit sites identified during 

the inventory that have been initially recommended as eli¬ 

gible for the National Register and sites classified as 

"eligibility unknown." Alternate pipeline routes to avoid 

cultural resources will be considered and discussed during 

this meeting. The parties also may visit other sites that 
the bLM/SMAs or SHPO staff want to see. The summary re¬ 

port required in ll.C.4.b. is a prerequisite to this meet¬ 

ing. 
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b. Within 20 working days after the draft report on the Class 

III inventory is received from the CRUP, the BLM/SMAs and 

SHPO may meet to discuss comments on the report. In any 

case, the lead office will then consolidate the comments 

of all parties and forward them to the CRUP. 

c. The lead office may arrange a meeting with the CRUP and 
consulting parties if major revisions to the draft report 

are required. 

D. Proposed New Routes, and Testing 

1. Proposed New Routes 

The CRUP will conduct a Class III inventory on proposals for 

new routes ana report on them in accordance with section C, 

"Data Collection." 

2. Testing 

a. Preparation of Testing Plans 

(1) Plan based on Report of Field Survey 

On the basis of recommendations in the report on field 

surveys, the consulting parties and participants will 

develop a testing plan within 30 calendar days after 

the final report is accepted. The plan will include 

the following decisions: 

(a) Sites to be tested 

(b) Methods to he used 

(c) Analyses to be conducted on recovered materials 

(d) Approximate volume of excavations to be conducted 

(e) Content of testing report 

(2) Plan based on Report of Inventory of Proposed New 

Routes 

On the basis of recommendations in the report on the 

inventory of proposed new routes, the consulting par¬ 
ties and participants will develop a testing plan 

within 30 calendar days after the final report is ac¬ 

cepted. The plan will include decisions about the 
five activities listed in II.D.2.a.(1), above. 
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b. Implementation of Testing Plans 

(1) The CRUP will notify the lead office and the dis- 
tricts/SMAs of intent to start work at a site three 

working days before fieldwork begins. 

(2) The CRUP will implement the approved testing plan 

based on the report of field survey activities. 

(3) The CRUP will implement approved testing plan based on 

the report ot inventory of proposed new routes. 

(4) The CRUP will notify lead office and districts/SMAs of 

completion of work at a site within five working days 

after the work is completed. 

3. Reports 

a. The CRUP will provide weekly oral or written reports de¬ 
scribing the work accomplished and preliminary findings. 

b. Within 30 calendar days after fieldwork is completed, the 

CRUP will submit an outline of the testing report, which 

will incorporate results of the testing plans described in 

II.D.2.a. and b. 

c. The lead office will obtain comments of districts/SMAs and 

StiPO, approve the format or develop requirements for re¬ 

visions, and return it to the CRUP within 10 working days 

after receipt from CRUP. After the format is approved, 
any further revisions of format must be approved by the 

lead office. 

d. Within 90 calendar days after completion of fieldwork, the 

CRUP will submit five copies of a first draft of the final 

testing report to the lead office, with maps and illustra¬ 

tions. The report must incorporate results of the testing 

plans described in II.D.2.a. 

e. ULM/SMAs and StiPO will review the report and provide com¬ 

ments to the lead office within 20 working days after re¬ 

ceipt from the CRUP. 

f. The lead office will provide consolidated comments to the 

CRUP within 30 working days after receipt. 

g. Within 30 calendar days after the comments are forwarded 

to the CRUP, the CRUP will submit to the lead office six 
copies of a final report incorporating the revisions indi¬ 

cated by the comments. 
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4. Meetings 

a. The consulting parties may need to meet to develop the 

testing plan described at Il.D.a.(l), which is to be based 

on the report of field survey activities described in 

H.C.4.b. 

b. The consulting parties may need to meet to develop the 

testing plan based on the report on the inventory of pro¬ 

posed new routes described in II.D.2.a.(2). 

c. BLM/SMAs and. SHPO may meet to discuss and consolidate the 

comments on the draft testing report within 20 working 

days after receipt of the report from the CRUP. 

d. The lead office and consulting parties may meet with the 
CRUP if major revisions are required on the draft report. 

Mitigation 

1. Procedures 

a. Preparation of Treatment Plan 

Within 60 calendar days after receipt of the final testing 
report, the consulting parties and participants will de¬ 

velop a treatment plan for mitigation. The plan should be 
based on the recommendations in the reports of the field 
surveys, proposed new routes, testing, and trench inspec¬ 

tion. (Private landowners may be considered interested 

parties for the development of treatment plans for prop¬ 
erties on their land.) The treatment plan must include 

information required in stipulation 4C of the MOA. 

(1) The plan will identify sites at which data recovery 
measures will be implemented and include the following 

spec ifications. 

(a) Methods of data recovery to be used (for example, 

HABb/HEAR, artifact collection, archival research) 

(b) Analysis to be conducted on recovered materials 

(c) Approximate volume of excavations, if excavations 

are proposed 

(2) The plan will identify sites at which avoidance mea¬ 

sures will be implemented and specify the following 

practices. 

(a) Types of avoidance measures to be used 
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(b) Methods for documentation of results 

(3) The plan will identify areas subject to trench inspec¬ 

tion in accordance with stipulation VI of the MOA. It 

will include discussion of each type of feature that 

is expected to be encountered, and for each type the 
following practices will be specified. 

(a) Methods of recordation and documentation to be used 

(b) Standards for data recovery 

(c) Analysis to be conducted on recovered materials 

(4) The plan will identify areas subject to monitoring of 

construction work in accordance with stipulation V of 

the MOA. 

(3) The plan will identify any other mitigation strategies 

(for example, fencing, road closures). 

(b) The plan will include an outline of the content of the 

mitigation report to be prepared by the CRUP (includ¬ 

ing synthesis of all project-related findings). 

(7) The consulting parties and participants will prepare 
an addendum to the plan that describes mitigative mea¬ 

sures required for properties discovered during moni¬ 
toring and trench inspections. 

b. Implementation of Treatment Plan 

The CRUP will implement the treatment plan. 

(1) The CRUP must notify the RLM/SMA three working days 

before beginning work at a site. 

(2) Within five working days after fieldwork at a site is 

finished, the CRUP must notify the BLM/SMA of comple¬ 

tion. 

c. Identification of Cultural Properties Discovered 

The CRUP will identify any cultural properties discovered 

during monitoring and trench inspection that will require 

additional mitigative work. 

d. Recommendations for Further Work 

Recommendations for further work will be based on the con¬ 
text document described at II.C.2.d. 

A-47 



Amoco CO2 Roles and Procedures 

2. Reports 

a. The CRUP will provide weekly oral or written reports de¬ 

scribing the work accomplished and the preliminary find¬ 

ings. 

b. Within 30 calendar days after fieldwork is completed, the 

CRUP will submit to the lead office an outline of the 
mitigation report, which will incorporate results of im¬ 

plementation of the treatment plans described in II.E.l.a. 

c. The lead office will obtain comments of districts/SMAs and 

SH.P0, approve the format or develop requirements for re¬ 

visions, and return it to the CRUP within 20 working days 

after receipt from CRUP. After the format is approved, 
any further revisions of format must be approved by the 

lead office. 

d. Within 180 calendar days after completion of fieldwork, 

the CRUP will submit five copies of a first draft of the 
final mitigation report to the lead office, with maps and 

illustrations. The report must incorporate results of im¬ 
plementation of the treatment plans described in II.E.l. 

e. bLM/SMAs and SHPO will review the report and provide com¬ 

ments to the lead office within 60 working days after the 
report is received from the CRUP. 

f. Within 70 working days after receiving the report from the 

CRUP, the lead office will provide consolidated comments 

to the CRUP. 

g. Within 30 calendar days after the comments are forwarded 

to the CRUP, the CRUP will submit to the lead office six 
copies of a final report incorporating the revisions indi¬ 

cated by the comments. 

h. Within 20 working days after submitting the final mitiga¬ 
tion report, the CRUP will submit to the dist rict/SMAs 

complete documentation of curation and a record of the 

disposition of federally and privately owned cultural 

materials. 

i. The lead office will report to the Advisory Council on 
Historic Preservation as per stipulation 13 of the MOA. 

3. Meetings 

a. Consulting parties and participants will meet to develop 

the treatment plan for mitigation. 
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b. Within 60 working days after the draft mitigation report 

is received, the bLM/SMAs and SUPO may meet to discuss the 
report and consolidate the comments to be provided to the 

CROP. 

c. The consulting parties may meet with the CRUP if the draft 

report will require major revisions. 

III. PROVISIONS FOR ADDENDA 

A. It necessary, addenda to this "Roles and Procedures" document may 

be developed for major subcomponents of this project (such as in¬ 

dividual fields and trunk lines). 

B. An addendum may be proposed by any of the consulting parties; how¬ 

ever, implementation requires concurrence in writing by all con¬ 

sulting parties. 
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IV. Concurrence Signatures 

Bureau of Lana Management 

By: —_ 

Name: 
Title: 

Tim Monroe 
Casper District Manager 

Date: ^ ^^ 

Wyoming State Historic Officer 

By: — 

Name: 
Title: 

Tom Marceau 
Deputy SHPO, Programs 

Date: 

Bureau of Reclamation 

... __ Date: 

Name: Bill Martin 
Title: Regional Director 

Amoco Production Company 

Title: Regional Production Manager 
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FLOW CHART 
AMOCO CARBON DIOXIDE PROJECTS 

Amoco C02 Roles and Procedures 

Cultural Resource Use Permittee 
Consulting Parties 

(Bureau of Land Management, Bureau of Reclama¬ 
tion, Advisory Council on Historic Preservation, 
Wyoming State Historic Preservation Office, and 
Amoco Production Company) 

Conduct literature review; prepare report and 

recommendations. 
Conduct Class III inventory; prepare report and 

recommendations. .. „ 
Develop context; prepare report and recommendations 

Revise reports and recommendations according to 

requirements 

Review reports and recommendations; develop require¬ 

ments for revision 

Accept completed reports and recommendations 

w 
Implement testing plans; prepare report(s) and 

recommendations 

Revise reports and recommendations according 

to requirements 

Implement monitoring and trench inspection; 
prepare report(s) and recommendations 

Revise reports and recommendations according 

to requirements 

Develop testing plans 

Review report(s) and recommendations; develop re¬ 

quirements for revision 

Accept completed report(s) and recommendations 

♦ 
Develop overall treatment plan for mitigation. In 

addition, create detailed addendum specifying 
procedure for monitoring and trench inspection 

V 
Review report(s) and recommendations; develop re¬ 

quirements for revision 

Accept completed report(s) and recommendations 

♦ 
Create detailed addendum to treatment plan speci¬ 

fying procedure *or mitigation excavations 

| Implement mitigation excavations; prepare report(s) 

U Review report(s); develop requirements for revision~| 

Revise report(s) according to requirements Accept completed final report(s) 
Prepare report to Advisory Council on Historic 

Preservation about actions taken under agreement 
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