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Dear Reviewer:

This draft environmental impact statement (EIS) on the proposed Energy
Transportation Systems Inc. coal slurry transportation project is submitted
for your review and comment. The draft EIS has two parts, a text volume
and a map appendix. Please keep both parts of the draft EIS, as we plan
to print only an abbreviated final EIS which will be an addendum to this
draft . The final EIS will be prepared considering the comments received
through the public review process on the adequacy of the contents of the
draft.

All written comments should be received no later than January 6, 1981, at

the address shown on this letterhead. Field level agency and bureau
offices who receive this draft should contact their headquarters office for

review comment coordination procedures . As indicated elsewhere in the EIS

a series of public hearings will be held to receive oral comments.

Comments should be as specific as possible and address the adequacy of

the scope of the EIS or the impact analyses of the proposed action and
alternatives. The purpose of the comment period is to improve the impact
analyses, not to discuss the desirability of the proposed action. If

methodologies used to predict the impacts are considered inadequate, the

reviewer's comment should describe the rationale for and procedures of the

alternative methodology preferred.

A copy of the final EIS will be sent to all who provide substantive comments
on the draft EIS or who request a copy.

In accordance with the Council on Environmental Quality (CEQ) regulations
of November 29, 1978, this draft incorporates a number of other documents

by reference. The locations of these other documents are noted in the

literature cited section included in the text volume. As noted in this

section, the supporting technical reports for the EIS can be obtained from

the address shown on this letterhead.

Richard E. Traylor
ETSI EIS
Project Leader
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Abstract

This EIS assesses the environmental consequences of approving an 1828-mile right-of-way to construct a

proposed 1664-mile main coal slurry pipeline that would use a well field constructed in Niobrara
County, Wyoming, as its main water source. Alternatives assessed in detail are: two pipeline routes—a
direct route serving an alternative set of markets and a Colorado route bypassing Nebraska; three

transportation modes—slurry pipeline plus barge, all-railroad (no-action) and railroad plus barge (no-

action); two water sources—Crook County well field in Wyoming and Oahe Reservoir in South Dakota.
The proposed action is designed to provide an alternative mode of transportation for coal from the
Powder River region of Wyoming to coal-fired generating plants that are existing, under construction,

or planned in Oklahoma, Arkansas, and Louisiana.

The key issues raised in the scoping process and which this EIS focuses on are: hydrologic impacts of

ground-water withdrawal, socioeconomic impacts of construction and operation, ruptures and spills

impacts, and energy efficiency of this mode of transportation.

EIS Contact

Questions and comments on this EIS should be directed to:

Richard E. Traylor, Project Leader
Bureau of Land Management
Office of Special Projects

3rd Floor East, 555 Zang Street

Denver, Colorado 80228

Phone: Commercial: (303) 234-6737 FTS: 234-6737

Date by Which Comments Must Be Received : January 6, 1981
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PUBLIC HEARINGS INFORMATION

GENERAL INFORMATION REGARDING THE PUBLIC HEARINGS
ON THE DRAFT ETSI COAL SLURRY PIPELINE

ENVIRONMENTAL IMPACT STATEMENT

Public Hearing Locations and Dates

Monday, December 1, 1980
Baton Rouge, Louisiana

State Mineral Board Conference Room
Natural Resources Building

404 4th Street

Wednesday, December 3, 1980
Little Rock, Arkansas

Arkansas Game and Fish Commission
2 Natural Resources Drive

Thursday, December 4, 1980
Tulsa, Oklahoma

Agricultural Center auditorium

4116 East 15th Street, Room 107

Monday, December 8, 1980
Hays, Kansas

Ft. Hays State University

Black and Gold Room

Wednesday, December 8, 1980
Sterling, Colorado

Sterling City auditorium

120 South 4th Street

Thursday, December 11, 1980
North Platte, Nebraska

Holiday Inn

Junction 1-80 and Highway 83

Sections A and B

Monday, December 15, 1980
Rapid City, South Dakota

Rushmore Plaza Civic Center
444 Mt. Rushmore Road North

Tuesday, December 16, 1980
Edgemont, South Dakota

Wednesday, December 17, 1980
Lusk, Wyoming

Edgemont Parish Hall

Niobrara County High School auditorium
5th and Iron Street

Note: Hearings will be held at 2:00 p.m. and 7:00 p.m.

XXIV



Authority

The hearings are held pursuant to the objectives of the National Environmental
Policy Act (PL 91-190; 83 Stat. 852, 853).

Purpose

The purpose of the hearings is to receive comments (testimony) on the scope of

the EIS and the adequacy of the impact analysis of the proposed action and
alternatives. Testimony presented at these hearings will be considered in the

preparation of the final environmental impact statement.

Composition of the Hearing Panel

The public hearing proceedings will be conducted by an administrative law judge.

The judge will be accompanied by Bureau of Land Management and Woodward-
Clyde Consultants personnel involved in preparation of this draft environmental
impact statement. The judge or panel members may ask questions of the witness

for the purpose of clarifying points in the testimony. All proceedings of the

hearing will be recorded.

Oral Statements

Persons wishing to give testimony will be limited to ten (10) minutes, with

written submissions invited at the hearing.

Prior to giving testimony at the public hearing, participants are requested to

complete a hearing registration form. A registration form is located on the last

page of this volume . Additional forms may be obtained from the address shown
on the registration form. Registration forms must be returned to that address no
later than November 26, 1980. Participants may also register at each hearing, at

the registration desk.

Time preferences for presentation of oral statements will be honored whenever
possible. A tentative listing of speakers, in the order they will be called, will be
available at the registration desk at each hearing.

After the last witness has been heard, the judge will consider the requests of

other persons present and wishing to testify. Only one witness will be allowed to

present the viewpoints of a single organization at any one hearing. However, any
witness will be permitted to give relevant testimony if it is offered as the

opinion of a private citizen.

General

Witnesses must direct their testimony to the scope and/or adequacy of the EIS.
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PREFACE

The purpose of this environmental impact statement (EIS) is to present facts

about the proposed Energy Transportation Systems Inc. (ETSI) coal slurry pipeline

transportation project and alternatives to the proposal, and their environmental
consequences, in sufficient detail to inform the public and to assist in decision

making.

The EIS is structured to comply with the provisions of Section 102(2) (C) of the

National Environmental Policy Act of 1969, and contains the following chapter
divisions:

Chapter 1: Purpose, Need, and Description of Proposed Action and
Alternatives , locating and defining the proposed action and alternative

methods of achieving the purpose of the proposed action.

Chapter 2: Comparative Analysis of the Proposed Action and Alterna-
tives , summarizing the energy efficiency and impacts of the proposed
action and its alternatives.

Chapter 3: Affected Environment , describing the aspects of the existing

environment that would be significantly affected by the proposed action or

its alternatives.

Chapter 4: Environmental Consequences, Mitigating Measures, and
Monitoring , describing direct and indirect impacts of construction,

operation, maintenance, and abandonment of the proposed action and its

alternatives, and measures to mitigate these impacts.

Chapter 5: Relationship Between Local Short-Term Use of Human
Environment and the Maintenance and Enhancement of Long-Term
Productivity and Irreversible and Irretrievable Commitment of Resources

,

discussing the extent to which the proposed action and alternatives involve

compromises between short-term commitments of resources and the long-

term maintenance and availability of these resources; and summarizing
those aspects of the proposed action and alternatives that could produce an
irreversible and irretrievable commitment of resources.

Chapter 6: Response to Public Comments on the Draft , outlining the

responses to written comments on the draft environmental impact state-

ment and how the comments were used in preparing the final environ-

mental impact statement. (Included only in the final environmental impact
statement.)

References, Glossary, Abbreviations, Index, and Appendices, including

detailed technical data and supporting studies.
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SUMMARY

Energy Transportation System Inc. (ETSI)

has applied to the Bureau of Land Management
for a right-of-way permit to cross approxi-

mately 36 miles of federal land in Wyoming
that would be needed to construct and operate

an 1828-mile coal slurry transportation project.

This project would transport coal from mines
located near Gillette, Wyoming, to power plant

customers in Oklahoma, Arkansas, and Louisi-

ana. The coal would be crushed to a powder
consistency, mixed with water to form the coal

slurry, and pumped through a pipeline to a
dewatering plant located at each power plant.

The dewatering plants would remove the water
from the coal slurry so that the coal could be
used by the power plants.

The slurry transportation project would
require 20,500 acre-feet of water per year,

including 300 acre-feet that would be supplied

from local wells at some pump stations. ETSI
proposes to obtain 20,200 acre-feet of Madison
Formation water per year from a well field to

be constructed in Niobrara County, Wyoming.
Part of this water could also be obtained from a

reserve water source, a well field owned by the

city of Gillette. As much as 20,000 acre-feet

of this water would be mixed with the coal to

form the slurry and would be exported from
Wyoming. The water would be used by the

power plants as cooling-water makeup after

being separated from the coal at the dewater-
ing plants.

In addition to this proposed action, several

alternatives were identified. The alternatives

that were considered in detail include two pipe-

line routes (a route serving an alternative set of

markets and a Colorado route bypassing
Nebraska), three transportation modes (pipeline

plus barge, all-railroad, and railroad plus

barge), two water sources (a well field in Crook
County, Wyoming, and the Oahe Reservoir in

South Dakota), and two processing alternatives

(coal cleaning and water discharge).

on the final set of committed markets ETSI

proposes to supply.

The alternatives chosen by BLM for analy-

sis, referred to in this EIS as "Decision Maker's

Options," are alternatives for which the De-
partment of Interior has had analytical respon-

siblity. They are not necessarily options to be
presented for Secretary of Interior and/or
Secretary of Agriculture decision. The actual

options presented in the Secretarial Issue

Document will depend on the findings of this

DEIS, public comments on the draft, and formal
actions of the applicant and public agencies.

AREAS OF CONTROVERSY

In the scoping process conducted during the

early stages of the environmental impact state-

ment (EIS) development, several areas of con-
troversy related to the proposed action were
identified. Of major concern were the possible

ground-water impacts to present and future

users of Madison aquifer water. A related

concern was the transportation of water from
an area where readily available water is rela-

tively scarce to an area where it is abundant.

The effect of pipeline ruptures and slurry

spills on vegetation and wildlife habitat, espe-

cially near rivers, streams, or wetlands, was
identified as another area requiring detailed

analysis.

A number of issues related to a comparison
of coal transportation by a slurry pipeline as

opposed to a railroad system were identified:

energy efficiency, loss and/or creation of jobs,

and economic benefits of competitive coal

transportation systems.

MAJOR IMPACT CONCLUSIONS

The major environmental impacts of the
proposed action and alternatives discussed here
are detailed in Chapter 4 of this EIS and are
compared in Chapter 2. A summary of the
impacts comparison is presented in Tables 2-3

and 2-4.

These alternatives are of two types: those
chosen by BLM for analysis; and those specifi-

cally requested by ETSI which are system
design changes that may be required, depending

HYDROLOGY

The predicted impacts of withdrawing
20,200 acre-feet of water annually from the



Madison aquifer over a 50-year period were
calculated using a numerical model that con-
tains estimates of aquifer system properties.

Conclusive assessments of impacts can be made
only when the effects of large-scale, long-term
withdrawal are carefully observed and docu-
mented.

Wyoming state law and stipulations that

authorize the withdrawal of Madison Formation
water require that ETSI compensate any exist-

ing Wyoming water users that are affected by
ETSI pumping (Appendix C-2,3).

Niobrara County Well Field

The major environmental impact identified

for the proposed action would result from
pumping 20,200 acre-feet of water per year
from the Madison Formation at the proposed
Niobrara County well field. Pumping this

volume of water for the 50-year project life

would decrease the potentiometric (pressure)

surface of the Madison aquifer within a region
extending north, south, and east from the

Niobrara County well field. This region would
encompass the western half of Fall River and
Custer counties, South Dakota; the northern
part of Sioux and Dawes counties, Nebraska;
and the eastern half of Niobrara County, the

extreme southern part of Weston County, and
the northeastern corner of Goshen County,
Wyoming (Map 4-1).

The greatest drawdowns would occur at the

well field and drawdowns would decrease away
from the well field. After 50 years of pumping,
drawdowns greater than 100 feet would occur in

the Madison aquifer in over a 3800-square-mile
area of Niobrara and Goshen counties, Wyo-
ming, and in Sioux and Fall River counties,

South Dakota. Drawdowns greater than 200
feet would occur in over a 2000 -square-mile
area of Niobrara, Sioux, and Fall River coun-
ties. Drawdowns greater than 400 feet would
occur only within a radius of 15 miles north,

south, and east of the Niobrara well field (Map
4-1).

These drawdowns would affect some exist-

ing Madison water users, primarily the city of

Edgemont, South Dakota (Table 4-2). The city

of Edgemont currently obtains its water supply
from several free-flowing and pumped Madison
wells with a present potentiometric surface
about 200 feet above the ground. The hydrolog-
ic studies conducted indicate that after 50

years of pumping by ETSI, Edgemont would

have to pump from below a depth of about 103

feet in order to obtain Madison water).

The predicted drawdowns would also affect

ground-water discharge to several surface
waters. After 50 years of pumping, the base
flow of the Cheyenne River, Cascade Springs,

and springs in the Hot Springs area of South
Dakota would be reduced by 1 cubic foot per

second (cfs), 4 cfs, and 2 cfs, respectively

(Table 4-3).

Niobrara County Well Field and Gillette Well
Field

If part of the required water was purchased
from the city of Gillette, Wyoming, tf> reduce
the amount of water pumped from the Niobrara
County well field, drawdowns at and near the

Niobrara well field would be reduced. The area
affected by the Niobrara well-field pumping
would be similar to that described for pumping
the total 20,200 acre-feet from Niobrara (Map
4-2). However, drawdowns near the well field

would be about 30 percent less (Table 4-2). In

addition, drawdowns resulting from pumping
from the Gillette well field would increase,

extending over most of Crook County and over
the northwestern part of Campbell County.

Crook County Well Field

The withdrawal of 20,200 acre-feet of water
per year from the Madison aquifer at the Crook
County well field for the 50-year project life

would cause the Madison potentiometric sur-

face to decrease more than 25 feet over a

16,700-square-mile area, including parts of

Crook, Campbell, Johnson, Sheridan, and
Weston counties in Wyoming; Carter, Powder
River, and Rosebud counties in Montana; and
Butte, Harding, and Lawrence counties in South
Dakota (Map 4-3).

The greatest drawdowns would occur at the

well field, and drawdowns would decrease away
from the well field. After 50 years of pumping,



drawdowns greater than 100 feet would occur in

more than a 3000-square-mile area of Weston,
Powder River, and Carter counties. Drawdowns
greater than 200 feet would occur only within a

radius of 10 miles from the Crook county well

field (Map 4-3). These drawdowns would affect

some existing Madison water users, primarily

the Bell Creek oil field water wells in Montana,
a well at Devils Tower National Monument, a

well at Hulett, and the Gillette well field

(Table 4-2). Flow may decrease from 1 to 4 cfs

in some streams and springs that receive ground
water from the Madison Formation (Table 4-3).

Crook County Well Field and Gillette Well Field

If part of the required water was purchased
from the city of Gillette to reduce the amount
of water pumped from the Crook County well

field, the area affected would be somewhat
smaller overall but would extend farther south
than that described for pumping the total

20,200 acre-feet from Crook county (Map 4-4).

Qahe Reservoir

There would be no ground-water impacts as

a result of pumping water from the Oahe
Reservoir.

SOCIOECONOMIC CONSIDERATIONS

Of greatest concern for all the pipeline

systems (proposed action and market, Cypress
Bend pipeline-barge, and Colorado alternatives)

are the impacts that would be associated with
the influx of construction workers to Campbell,
Converse, Weston, and Niobrara counties in

Wyoming. Construction of a slurry pipeline

system would generate about 1624 additional

jobs (direct and secondary) and bring over 2600
new people into the four-county area of Wyo-
ming during the peak construction period (last

quarter of 1984). These increases in population
and employment would be absorbed in the over-
all growth of the area, with only minor impacts
on the regional economy. There would be
significant short-term impacts on selected
communities and counties within the region.

The influx of construction workers to the
Niobrara County well field would significantly

affect the economic and population base of

Niobrara County, particularly the town of Lusk.
Because the pipeline-related facilities would be
located in the county but outside Lusk, the

town would receive little of the increased tax

revenue but much of the increased population.

Fixed-site and pipeline construction workers
would increase the town's population by 21

percent for a period of 1 to 2 years. Substan-

tial short-term housing shortages are antici-

pated in Lusk as well as in the Gillette Planning

Area, especially during the peak construction

period of 1984.

No significant impacts are anticipated from
the addition of about 243 permanent workers
and their families to the affected Wyoming
counties during the operation phase of the pro-

ject. The addition of pipeline facilities for the

proposed action or any of the pipeline alterna-

tives would have beneficial effects on assessed

valuations and property tax revenues in Con-
verse and Weston counties, and a significant

impact (52 percent increase) in Niobrara

County. However, there would be a negative

net fiscal impact on Campbell county, the city

of Gillette, and the Campbell County school

district (Table 4-10), with significant deficits

projected for Gillette and the school district.

Pipeline systems contribute relatively less to

the tax base than do other types of projects

under the present Wyoming tax structure.

Given the fast pace, short duration, and
geographically linear spacing of pipeline and
pump station construction, and given the exist-

ing capacities in the host counties and selected

communities, no significant impacts would
result from construction of facilities outside

Wyoming for the proposed action or any of the
pipeline alternatives. During operation there
would be beneficial effects associated with
increased revenues to counties and parishes.

Generally, increases in annual revenues would
range from $70,000 (Norton, Kansas) to

$1,190,000 (Morril, Kansas) in 1980 dollars, and
from a 2 percent increase over the 1976-77
property tax revenues (Reno, Kansas) to 144
percent (Sioux, Nebraska) (Table 4-13). The
amount of revenue would vary with the portion

of pipeline located within a given jurisdiction

and the means by which a given state and
county calculate taxes. The significance of the

revenue increase would vary, depending on the

size of the existing tax base and decisions on
how to incorporate the new source of revenue
into the county tax structure.



Dewatering plants would be built adjacent
to power plants and within easy commuting
distance of cities or large metropolitan areas

that have an available local construction labor

pool. Construction would take eight quarters
and have a peak demand of 150 to 260 workers.
Because of the moderate demand for construc-
tion labor and the availability of construction

workers from local labor pools, construction of

the dewatering plants would not be expected to

cause substantial in-migration of construction

workers or to stimulate significant secondary
employment for any of the pipeline systems.
Pipeline construction in the dewatering plant

areas would not be expected to cause signifi-

cant socioeconomic effects, either indepen-
dently or in combination with the dewatering
plants, with one exception. For the pipeline-

barge alternative, construction of the dewater-
ing plant and barge loading facility at Cypress
Bend, Arkansas, would create a significant

localized impact during the construction phase.

The impact would be due to a peak population

increase of 1593 for less than two years, which
would affect housing and some public services

in the towns of Arkansas City, McGehee,
Dermott, and Dumas, Arkansas.

Operation rather than construction impacts
would be of most concern for the no-action all-

rail alternative. The movement of 37.4 MMTA
would result in increases in employment, rail

accidents, and community disruption in towns
along the railroad route. The no-action alter-

native would require approximately 2500 work-
ers for operation of the unit trains and an
additional 3200 for maintenance and support.

Due to existing overemployment in some of the
affected railroads and expected future gains in

productivity, the number of new jobs that might
be involved is unknown. Alliance, Nebraska, is

the only town identified as likely to be signifi-

cantly affected by an increase in population.

While housing construction has increased with
the population, there has not been a similar

growth in retail services, particularly enter-
tainment. Any population increase due to the
all-rail alternative would further stress these
services.

Approximately 17 rail accidents per year
would be expected from the no-action all-rail

alternative. This would be equivalent to less

than 1 accident every 10 years at any one
crossing.

The all-rail alternative would add an esti-

mated 20 daily trains to the existing traffic

between Wyoming and Kansas City. The maxi-
mum increase south of Kansas City would be 8

trains. This increased traffic would affect

approximately 500 communities.

The impacts of the rail part of the railroad-

barge alternative would be similar to those

identified for the all-rail alternative. The 2 to

3 barge tows per day that would be required for

the barge part would not significantly increase

traffic, congestion, or accidents on the Missis-

sippi River and would not effect recreational

use of the river.

RUPTURES AND SPILLS

The coal slurry pipeline would be designed

and operated to specifications that would mini-

mize the probability of a break or rupture in

the pipeline. A break or rupture could occur
and result in the release of large quantities

(4000 to 544,000 barrels) of coal slurry into the

environment even though valves would be
located at each pump station.

A coal slurry spill is not expected to result

in any risk to the health or safety of any
humans. Coal slurry, unlike other pipeline

contents such as oil and gas, is nonexplosive,

nonflammable, and essentially nontoxic since

nearly half of the slurry is water.

A spill would result in some environmental
consequences, with the severity dependent on
the spill location. Large-volume spills in small

streams would result in the largest losses to

fish and other aquatic life. Small-volume spills

or spills in larger streams would result in more
localized losses to aquatic organisms and short-

term changes in the aquatic habitat, since the

concentration of the coal slurry would be more
quickly diluted to harmless levels.

One location on the Colorado alternative

route is of major concern. A major spill at

Deception Creek in Barton County, Kansas,
could cause a reduction in suitable whooping
crane habitat in Cheyenne Bottoms. The



whooping crane is a federally listed endangered
species.

Spills on land would result in the loss of

some small animals such as rodents. Such a

spill is expected to have only a short-term
effect, since the coal could be removed if

necessary after the water has seeped into the

ground or evaporated. Spills on wetlands would
be more severe and could result in localized

significant changes in the vegetation and wild-

life habitat.

ENERGY EFFICIENCY

The amount of energy consumed during

transportation of the coal would vary according
to the mode of transportation (pipeline, rail, or

barge) as well as the route and the source of

water used to form the slurry. An energy
analysis indicates the following efficiencies

(arranged in descending order):

1. All-rail mode (no-action) (570,000 Btu/ton)

2. Proposed action with water from the Crook
County well field (659,000 Btu/ton)

3. Proposed action with water from the Nio-
brara County well field (664,000 Btu/ton)

4. Market alternative (669,000 to 689,000
Btu/ton, depending on water source)

5. Rail-barge mode (no-action) (697,000 Btu/
ton)

6. Cypress Bend pipeline-barge alternative

(776,000 to 796,000 Btu/ton)

Depending on the pipeline route considered,

using water recycled from the Mississippi River
back to Wyoming as the water source would
result in a system that would consume about
849,000 to 978,000 Btu/ton of as-mined coal,

compared with about 659,000 to 792,000 Btu/
ton using water from the Madison aquifer well

fields and 679,000 to 796,000 Btu/ton using

water from the Oahe Reservoir.

VEGETATION

While vegetation concerns would be locally

significant during construction of any of the

pipeline systems, actual impacts on vegetation

would be generally insignificant and for the

most part temporary with a successful reclama-
tion program. The erosion control and revege-
tation plan outlined by ETSI (Appendix C-l)

would be expected to ensure successful revege-
tation and reestablishment of grazing along any
disturbed right-of-way acres. A few small

areas where adequate vegetation cannot be
established and maintained would require con-
tinuing management and intensive erosion con-

trol measures. The acres of vegetation perma-
nently removed by surface facilities would be
small for any of the pipeline systems: 853
acres for the proposed action, 843 acres for the

market alternative, and 818 acres for the
Cypress Bend pipeline-barge alternative. Con-
struction of the Colorado alternative pipeline

segment would not change the acres of land

permanently removed by any of the pipeline

systems.

Because no new track construction would be
required for the all-rail no-action alternative,

vegetation would not be affected. The expan-
sion of the barge loading facilities required for

the rail-barge alternative would remove an
unknown number of acres from production.

Neither the proposed action nor any of the

alternatives would affect any federal or state

threatened or endangered plant species (FWS
1980a), except for the Colorado alternative.

The Colorado butterfly-weed, which may occur
on the Colorado alternative route, will be added
to the federal list of threatened and endangered
species by December 1980. Once the exact
location of this plant is identified, the possible

impacts and mitigation measures will be deter-
mined.

WILDLIFE

The most direct construction impact on
wildlife would be the clearing of wildlife habi-



tat from the pipeline right-of-way and facility

sites. Other construction impacts on wildlife

include interruption of the habitat continuum
and secondary impacts associated with human
presence and activity.

For much of the vegetative habitat that

would be affected, construction impacts would
be temporary (less than 5 years). A temporary
impact would exist for the pipeline right-of-

way, since the presence of an underground
pipeline would not preclude use by wildlife

when vegetation is reestablished, except in the

case of larger trees growing directly over the

pipeline. However, because of the small num-
ber of trees potentially involved relative to the

number available in a given area, this loss of

habitat would not be considered significant.

Several animal species of concern (classified

as threatened or endangered by either the fed-

eral or a state government) are or could be
found along the various pipeline routes (Table

4-17). Nine species could be affected by the

proposed action, eight by the market alterna-

tive, ten by the Cypress Bend pipeline-barge

alternative, and six by the Colorado alterna-

tive. One species could be affected by the

Crook county alternative water supply system
and five by the Oahe alternative. Potential

impacts to these species would be minimized
through compliance with regulations associated

with their protected status.

A Memorandum of Understanding between
the Bureau of Land Management and the Fish

and Wildlife Service (FWS) outlines the proce-

dures that would be followed to ensure that

federally listed threatened and endangered
species would be adequately protected (Appen-
dix D-4). Five species from the FWS list of 13

that could occur along any of the pipeline

routes have been determined to be in a "may
affect" category (WCC 1980f): black-footed
ferret, red-cockaded woodpecker, bald eagle,

American alligator, and whooping crane. The
first four of these species would not be affect-

ed by any of the pipeline alternatives. The
whooping crane would be affected if the

Colorado alternative pipeline ruptured and
spilled into Cheyenne Bottoms State Waterfowl
Refuge in Barton County, Kansas.

No significant impacts on wildlife would be

expected from the no-action alternatives.

AQUATIC BIOLOGY

The major concerns associated with any of

the pipeline systems would be the loss of ben-

thic (river- or stream-bottom) habitat and
increased turbidity at stream crossings, and the

effects of slurry spills. About 111 square yards

of river or stream bottom and its complemen-
tary fish food potential would be temporarily

lost during construction for each 10 feet of

river crossed. These impacts would be expect-

ed to be localized, short-term, and of limited

biological significance.

Increased turbidity levels would be anticipa-

ted to last for only a few hours after comple-
tion of construction and to affect a relatively

small section of a river or stream within 1000

feet of the dredging activity. Fish would be

expected to temporarily move to less turbid

areas and would not be affected. Effects on

less mobile species such as freshwater mussels

would range from death to temporary weak-
ening. However, these impacts would also be

expected to be localized, short-term, and of

limited biological significance.

Impacts on aquatic species that would result

from a slurry spill are summarized under Rup-
tures and Spills, above. No significant impacts

on aquatic species would be expected from the

no-action alternatives.

CULTURAL RESOURCES

The magnitude of impact resulting from
construction of any of the pipeline systems

cannot be determined until a site-specific

inventory and evaluation is conducted for areas

delineated by the appropriate State Historic

Preservation Officers. However, because of

mitigation procedures outlined in a Memoran-
dum of Agreement between the Bureau of Land
Management, the Advisory Council on Historic

Preservation, and the appropriate State Histor-

ic Preservation Officers (Appendix D-3), im-

pacts are not expected to be significant.

No impacts on cultural resources would be

expected from the all-rail no-action alterna-



tive, because no new rights-of-way would be
required. Expansion of barge loading facilities,

the only construction required for the railroad-

barge no-action alternative, could cause signifi-

cant impacts if any cultural sites are present.

AGRICULTURE

Construction impacts along any of the pipe-

line rights-of-way would be generally insignifi-

cant and temporary. Successful restoration of

cropland areas and revegetation of native

rangeland areas would be expected with imple-

mentation of ETSI's Erosion Control and Reveg-
etation Plan (Appendix C-l). The primary
agricultural concern associated with any of the

pipeline systems would be long-term loss of

crop production on prime or other important
agricultural lands at surface facility sites.

However, the impact of this potential crop

production loss would be relatively minor from
a regional standpoint for any of the pipeline

systems, since it would range from 305 acres to

375 acres spread over 5 or 6 states. The largest

potential loss of cropland at any one surface
facility location would be 35 acres (pump sta-

tion and dewatering plant) except for the

Cypress Bend dewatering plant and barge load-

ing facility which would remove 205 acreas.

An additional agricultural concern would be
the long-term loss of grazing production at

surface facility sites and reduction in grazing

capacity in localized areas where right-of-way

revegetation resulted in less vegetation density.

There would be no agricultural impacts
associated with the no-action alternatives.

AIR QUALITY

Construction of any of the pipeline systems
would cause temporary increases in fugitive

dust and gaseous pollutants but no significant

impacts on air quality. The increases would not

be expected to exceed federal secondary or

state air quality standards. Operation of the
preparation plants would lead to increases in

pollutant concentrations, but these increases
would not exceed any air quality standards.

Impacts from operation of coal unit trains

would include coal dust blown off hopper cars

and pollutant emissions from locomotive

engines. Coal losses would be spread over the

entire route, and violations of the total sus-

pended solids standards would not be expected.

Locomotive emissions would lead to temporary
increases in ambient pollutant concentrations

during every round trip. However, these short-

term ambient concentrations would be expected
to be below federal ambient air quality stan-

dards (OTA 1977).

RECREATION RESOURCES

For all pipelines, the increase in project-

related newcomers to the Gillette, Wyoming,
area during the construction period would cause
an increase in local hunting activity, impairing

the quality of the hunting experience. The
construction phase of pipeline activity would
result in short-term (approximately 4 weeks)
disruption to recreational resources such as

state scenic rivers, state and national trails,

National Natural Landmarks, and state parks

and recreation areas (lying within 5 miles of the

pipeline).

Of particular concern for the proposed
action would be temporary construction-related

impacts due to crossing the proposed Walnut
Creek recreation area in Kansas. Similarly,

temporary impacts to the Caney River and
Illinois Bayou would be of concern for the

market and Cypress Bend pipeline-barge alter-

natives, because they are recognized as the

most important recreation rivers in Kansas and
Arkansas, respectively.

There would be no significant impact to

recreation resources with either of the no-
action alternatives.

TRANSPORTATION NETWORKS

It is not expected that any major traffic

disruptions or roadway deteriorations would
result from activities related to construction,

operation, or maintenance of any of the pipe-

line systems. In most places construction would
occur in rural areas and would last only a few
days. Because there would be little traffic

along the affected roadways, impacts would be
considered insignificant. Assuming equipment
movement near urban centers would be sched-



uled around prime commute hours, traffic dis-

ruptions would also be short-term and consid-
ered insignificant.

It is anticipated that pipeline-related con-
struction would have no significant impacts on
the railroads, because it is assumed that in

gaining permission to cross railroad rights-of-

way there would be agreement on the timing of

construction activity to assure no disruption in

rail traffic.

The no-action alternatives would cause
some transportation impacts, because approxi-
mately 500 communities could be affected by
delays near at-grade crossings. The movement
of 37.4 MMTA alone would not cause significant

community disruption; however, considered
with other rail traffic and expectations for

growth in this traffic, it could cause significant

disruption, especially in towns where public

service facilities such as schools and hospitals

are separated from residential areas by railroad

tracks.

VISUAL RESOURCES

For the pipeline systems, surface distur-

bance and removal of vegetation during con-
struction and the addition of structures would
affect the visual character of some areas seen
by the public. The effects would be considered
significant at 36 locations along the proposed
action route, 33 for the market alternative, and
23 for the Cypress Bend pipeline-barge alterna-

tive.

Increased train traffic through inhabited
areas would detract from the visual character
of these communities. Motion would not be a
new element in the affected scene; rather, its

frequency would increase. The no-action alter-

native would add an estimated 20 daily trains to
the existing traffic between Wyoming and
Kansas City. The maximum increase south of

Kansas City would be 8 trains.

NOISE

Noise levels generated by the proposed
action and alternatives were found to be insuf-

ficient to product impacts, except for the no-

action alternative. Noise levels resulting from
railroad operation would range from 50 to 100
decibels (PMM 1977) depending on train speed
and weight, numbers and types of locomotives,
and track type. Where train noise levels would
exceed EPA-suggested noise levels for protec-
tion of public health and safety (55 decibels),

persons located closer than about 2000 feet

from the tracks would be exposed to levels

above this limit. Thus unit train operation
would have a significant noise impact, but the

number of people affected would depend on
population distribution along the rail route.

WILDERNESS

No impacts on wilderness would result from
construction or operation of the proposed
action or alternatives, because no Bureau of

Land Management Wilderness Study Areas,
Forest Service Second Roadless Area Review
and Evaluation areas, or state wilderness/
natural areas would be affected.

GEOLOGY, SOILS, TOPOGRAPHY

The geology and topography would not be
affected by the proposed action or any of the
alternatives. Soils would be affected by con-
struction activities associated with any of the
pipeline systems. Major concerns would be
disturbance of topsoil, soil compaction, altera-

tion of soil profile along the excavated pipeline

trench, and accelerated soil erosion. Impacts
would be minimized or eliminated by implemen-
tation of reclamation procedures described in

the Erosion Control and Revegetation plan
(Appendix C-l).

ISSUES TO BE RESOLVED

The decision maker must resolve two issues:

(1) Is an additional mode of transportation for

coal desirable; and (2) if so, which of the
available water sources for a coal slurry system
would be preferable.

AGENCY-PREFERRED ALTERNATIVE

After assessing the impacts and issues

associated with the Energy Transportation
Systems Inc. proposed coal slurry transporta-



tion project and its alternatives, the Bureau of

Land Management has determined that the

agency-preferred alternative is the proposed
action, as identified below:

• Route. The proposed route was selected,

because there were no major environ-

mental differences between the proposed
route and the Colorado alternative.

• Water source . The Niobrara well field

was selected, because determination of

water rights is a state responsibility.

The state of Wyoming has already issued

well-field permits for the Niobrara well

field.





CHAPTER 1

PURPOSE, NEED, AND DESCRIPTION OF
PROPOSED ACTION AND ALTERNATIVES

l.A INTRODUCTION

Energy Transportation Systems Inc. (ETSI)

proposes to construct a coal slurry pipeline

transportation project. The complete transpor-

tation project would involve 1828 miles of

right-of-way for water and coal slurry pipe-

lines. The 1664-mile main slurry pipeline would
carry a coal-water mixture, called a slurry,

from the Powder River Basin of northeastern

Wyoming to locations in Oklahoma, Arkansas,
and Louisiana. Ultimately the coal would be

dried for use in electric power generating

plants. Construction is proposed to begin in

1983 and would continue in phases through

1989. Limited operation of the system would

start in 1985. A project life of 50 years is

planned.

In order to construct the pipeline, ETSI is

required to obtain right-of-way permits to cross

public land in Wyoming— 6 miles of land admin-
istered by BLM and 27 miles within the Thunder
Basin National Grassland administered by the

Forest Service—as well as 18 miles of Indian-

allotted land in Oklahoma. In addition, Section

404 (Clean Water Act) and Section 10 (Rivers

and Harbors Act) permits to cross certain

rivers, streams, and wetlands are required by
the U.S. Department of the Army, Corps of

Engineers. Before decisions on any of these

permit applications can be made, the environ-

mental impacts of the proposed project must be
assessed. The Bureau of Land Management
(BLM) was assigned lead responsibility for the

impact assessment, which is documented in this

environmental impact statement (EIS).

In accordance with Council on Environmen-
tal Quality (CEQ) regulations, BLM involved the

public in identifying significant issues and po-
tential impacts of the proposed action that

would be analyzed in the EIS. This was done
through public scoping meetings held in various

locations. The major issues identified were
water, socioeconomics, energy efficiency, and
ruptures or spills. Thus the EIS places the most

emphasis on the impact analyses for these

areas. Analyses of impacts on vegetation,

wildlife, aquatic biology, cultural resources,

agriculture, air quality, recreation resources,

transportation networks, wilderness, visual re-

sources, geology, soils, and topography are also

presented, although in less detail. The coal

slurry transportation project is considered as a

new transportation mode, because Wyoming
coal would be transported to southern markets,
regardless of whether the project is built. The
EIS assesses impacts from the time the coal is

delivered to the ETSI coal piles until it is

delivered to the power plants. Because the

proposed pipeline has not been staked, impacts
along a 1-mile corridor of the route shown on
the Appendix A maps are considered. (See

Appendix B for a more detailed discussion of

public involvement and other consultation and
coordination in the preparation of this EIS.)

This chapter includes background on the
ETSI proposal; the purpose and need of the
proposed project; an overview of the proposed
action and alternatives to the proposal; and a

detailed description of the proposed action and
alternatives, stressing impact-causing features.

Information in this chapter has been summar-
ized from the Project Description Technical
Report (WCC 1980a), which is available from
the Bureau of Land Management, Office of

Special Projects, 555 Zang Street, Third Floor

East, Denver, Colorado 80228, telephone (303)

234-6737.

l.B BACKGROUND

ETSI, a joint venture of Bechtel, Lehman
Brothers Kuhn Loeb, Kansas-Nebraska Natural
Gas Co., United Energy Resources, and Atlantic

Richfield Co. (ARCO), was organized in 1973
to develop and construct a coal slurry pipeline

to transport low-sulfur western coal to power
plants in Oklahoma, Arkansas, and Louisiana.

The initial concept of the ETSI system involved

the construction of a 1000-mile coal transpor-

tation system from Wyoming to Arkansas that

would deliver 25 million (short) tons annually

(MMTA) of coal.

In 1974 ETSI filed a formal application with
the Department of the Interior (DOI) to cross
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Background — Need for Project

approximately 33 miles of federal land in

Wyoming. DOI advised that, in accordance with

the National Environmental Policy Act (NEPA)
of 1969, an EIS would be required before any

decision regarding the application could be

made. In 1975 the BLM was designated as the

lead agency responsible for the preparation of

the EIS. BLM deferred actual start-up of the

EIS until ETSI developed more detailed plans

for an adequate water supply and resolved the

constraints put on the pipeline route by the

refusal of the railroad industry to grant ease-

ments for crossing under tracks.

In the ensuing period, the U.S. Congress
debated the desirability of granting eminent
domain to slurry pipeline systems so that the

railroad crossing problems could be resolved.

As of October 1980, no federal legislation on

granting eminent domain has been passed.

However, eminent domain rights for coal slurry

pipelines have been established by Oklahoma,
Louisiana, and Texas. ETSI also won, through
the courts, permission to cross all railroad lines

along the route and obtained approval from the

state of Wyoming to export the necessary water
from the Madison Formation, a deep aquifer

underlying the Powder River Basin. With these

major obstacles removed, BLM initiated action

on ETSI's request for a right-of-way permit and
prepared the EIS.

In the meantime, ETSI expanded the pro-

posed main slurry pipeline from 1000 miles to

1664 miles, extending from near Gillette,

Wyoming, to Baton Rouge, Louisiana. Nine
delivery sites were proposed. Each site is the

existing or planned location of a coal-fired

power plant. The proposed throughput of the

system was also increased, from 25 MMTA to

37.4 MMTA.

l.C NEED FOR PROJECT

At present, railroad transportation is the

only option available to utilities using or plan-

ning to use western coal. To augment this form
of transportation, the development of coal

slurry pipeline systems has been supported by
many U.S. senators and representatives in

congressional hearings. This testimony was
based on the reasoning that pipeline transporta-

tion could provide considerable savings to con-
sumers of electric energy. Much of the cost

savings would be due to the fact that slurry

pipelines are capital-intensive; in this case,

fixed costs are projected to be 70 percent of

the total cost of operation. Thus once the

pipeline is constructed, its operations would not

be significantly affected by inflationary

factors. A further argument from an economic
viewpoint is that competitive transportation

systems provide an incentive to transport at the

lowest possible price. The development of

competitive systems also offers the option of

choice based on reliability. In addition, diver-

sity of transportation alternatives is of vital

importance from the standpoint of national

security.

Much of the area to be served by the

proposed slurry pipeline project derives its

electric power from plants that were designed
to use natural gas. Because the use of this fuel

has been curtailed as a result of diminishing

supplies, many gas-fired power plants have been
converting to oil-burning systems. Utilities are

now turning to coal, the most abundant fuel in

the United States, since dependence on oil is

becoming increasingly risky and construction of

nuclear power plants is being delayed by safety

and financial constraints. The Carter adminis-

tration has called for increasing national coal

production from about 780 million tons per year
in 1979 to about 1.1 billion tons by 1985 to help

reduce our dependence on foreign sources of

energy. More than half of this increased pro-

duction would take place in the western states.

Interest is primarily focused on these coal re-

serves because western coal has a low sulfur

content, thus helping to meet stringent air

pollution requirements, and it is less expensive

to produce. However, the present transporta-
tion system will have to be expanded to ship

sharply increased volumes of western coal to

distant markets where the demand is the

greatest. The Federal Power Commission
(1977) (now Federal Energy Regulatory Com-
mission) has noted that by 1985 the demand for

coal in Oklahoma, Arkansas, Louisiana, and
Texas is estimated to reach about 124 million

tons annually (MMTA) for electric generating
plants alone, compared with only 9 MMTA in

these four states in 1975. If the replacement of
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Purpose and Objective of Proposed Action — Overview of Proposed Action Alternatives

gas by industrial users is added, a market in

these states approaching 200 MMTA by 1985
could be anticipated.

Thus, the requirement for low-sulfur coal in

Oklahoma, Arkansas, and Louisiana is large and
the slurry pipeline would augment the existing

rail transport, providing both competition and
another option for transporting coal to the

region.

l.D PURPOSE AND OBJECTIVE OF
PROPOSED ACTION

The purpose of the proposed coal slurry

transportation project is to transport 37.4

MMTA of low-sulfur western coal from Wyo-
ming to power plants in Oklahoma, Arkansas,

and Louisiana beginning in early 1985. The coal

transported by the proposed project would be
used to generate electric power for major por-

tions of these states.

l.E OVERVIEW OF PROPOSED ACTION AND
ALTERNATIVES

The proposed coal slurry transportation pro-

ject and alternatives to the project are discus-

sed in detail in the rest of this report. Map 1-1

shows the general arrangement of the major
components of the system and the major
alternatives. A larger-scale map is provided in

the back cover pocket of Appendix A, the map
volume.

The Cypress Bend pipeline-barge alternative

would involve the transportation of coal slurry

by pipelines to a barge loading facility at

Cypress Bend, Arkansas, with deliveries in

Oklahoma and Arkansas. The remaining coal

would be dewatered and transported by barge
on the Mississippi River to delivery sites in

Louisiana.

The Colorado alternative is an alternative

northern pipeline segment that would connect
with any of the routes described above. Under
this alternative the pipeline would enter Kansas
via Colorado instead of Nebraska.

The "no-action" alternative describes the

method of transport that would be available if a

coal slurry pipeline were not built. Thus the

no-action alternative is transportation by rail-

road or a railroad-barge combination.

Under the proposed action, the main source
of water for the coal slurry mixture would be
wells drilled into the Madison Formation in

Niobrara County, Wyoming. Two alternative

main water sources are also analyzed: wells

drilled into the Madison Formation in Crook
County, Wyoming, and water transported by
pipeline from the Oahe Reservoir near Pierre,

South Dakota.

An optional coal cleaning operation and a
slurry pipeline water discharge operation are

also evaluated.

Table 1-1 shows a very simplified overview
of the proposed action and alternatives. It is

not intended to be definitive, rather, it is

intended to emphasize the differences among
the proposed action and alternatives and to

illustrate the relationships between them.

The proposed action would involve the

transportation of Wyoming coal via a coal

slurry pipeline to nine power plants in Okla-
homa, Arkansas, and Louisiana.

The market alternative, which is being ana-

lyzed because ETSI is considering several

market configurations, would follow a some
what different route to serve a slightly differ-

ent set of power plants.

As noted on Table 1-1, not all the alterna-

tives included in this EIS are options from
which the decision maker can choose. Some,
analyzed at ETSI's request, are system design

changes that may be required depending on the
final set of committed markets ETSI proposes
to supply. The alternatives in this ETSI design-

option category are: (1) market, (2) Cypress
Bend pipeline-barge, (3) coal cleaning opera-
tion, and (4) slurry pipeline water discharge.

Thee decision maker's options are essentially

limited to: (1) proposed action, (2) Colorado
alternative, (3) no-action (all-railroad) alterna-

tive, (4) Crook County alternative water supply
system, and (5) Oahe alternative water supply
system. Before the decision maker reaches a

decision, ETSI will be required to specify which

1-3



Crook County Alternative Water Supply SystemNorth Rawhide
Coal Slurry

Preparation Plant r [ ^
Gil

i
e^e Reserve Wat8r Supply System

Jacobs Ranch
Coal Slurry-

Preparation Plant

•--

North Antelope

Coal Slurry s

Preparation Plant

—

'

"• ', -w ~- j«'I"

<£>

50 100 150 200
i i i i

miles

Proposed Action
Market Alternative

Pipeline-Barge Alternative

Proposed Action

Market Alternative

Pipeline-Barge Alternative

Proposed Action
Market Alternative

Colorado Alternative

Pipeline-Barge Alternative

Barge-Route (Pipeline)

Slurry Gathering Line

Water Gathering Line

No-Action (All-Rail) Alternative

No-Action (Railroad Barge)

Alternative

1 Barge Route (Railroad)

Coal Slurry

Preparation Plants

Dewatering Plants

Water Supply

d **
. ' t . I

—-£. if •••f^-.J--

'/
I

1\ /

\ '
I i i

!

'K |

i /
'

\

Ponca City \! • '%}]

Delivery Terminal*-

. "UPryor Delivery Terminal

I.,., v ,

Oologah Delivery Terminal

•- *

Muskogee Delivery Terminal) \
;-ti

f

h«fe-.

...... ',-.

....>•:;,

L^ ^"\

^w"

Independence

Delivery Terminal
1 /v 3if^--

Atkins Junction^\r> s j£ s '.

Jfl- 7
L '") N^White Bluff

- \Delivery Terminal^

I
^^ypressBend

\ \>Jtefc..jL. $f&* M|UII Dn^,\

—

%Jth
Boyce Delivery Terminal*-//'

New Roads
Delivery Terminal
~ rv~ 1... ? '*V"i!—

"

'Alexandria Junction'// JMfcS§(3^ Baton Rouge Jm~"

y ^'v.uji— Delivery Terminal

Lake Charles Delivery Terminal

-,. I^^

Wilton rS^Sp"
Delivery Terminal

*•*«

Map 1-1. LOCATION AND GENERAL ARRANGEMENT OF PROPOSED
COAL SLURRY TRANSPORTATION PROJECT AND ALTERNATIVES

1-4



CI) o)
rA Y
c
CO

O

c-

CO

E

C £ O <o w
3 O *"

1) —
5 >>C t. 0)

c « U "i •£

ttoao*« - w g

XX XX

XX xxxxxxx

xxxxxxxx

c
en tp

0) E
c
<u

ho

0) <u

in c

he

OS <
^ < oi J ^

5 „m O o^- « -

OT 5-cO «?3 J £ o
J
.os

if g o £?3 •a ^ o * <u 2 «

£ « .2

3 .S>

r «

en —
t- o
W O

C8 JD O T3

1-5



Proposed Action - Project Components

of its design options should be considered to be
part of its proposed (preferred) action.

l.F PROPOSED ACTION

l.F.l GENERAL DESCRIPTION

The proposed coal slurrry transportation

project would consist of four major operating

facilities: (1) coal slurry preparation plants, (2)

water supply system, (3) coal slurry pipelines

and pump stations, and (4) coal slurry de-

watering plants. These facilities are shown
conceptually on Figure 1-1. The delivery loca-

tions and the proposed delivery schedule are

shown in Table 1-2. It is anticipated that

limited deliveries would be made to all markets
but Wilton prior to the proposed operation of

the pipeline. (See Table 1-24 for tonnages.)

During construction of the project, approxi-

mately 22,730 acres would be disturbed. Ap-
proximately 1 percent of this land is federally

controlled. All of the approximately 21,777

right-of-way acres would be reclaimed, in-

cluding reseeding when required by the land-

owner or surface management agency, as out-

lined in Appendix C-l. These acres would be
returned to their preconstruction use wherever
possible. Exceptions would be in the case of

large trees growing directly over the pipeline.

Construction of the surface facilities would
require approximately 953 acres, but only 853
acres would be used during the operational

phase. The land use of the 853 acres required

for the surface facilities during the operational

phase would be changed for the life of the

project, approximately 50 years, which is based
on the minimum design life of the project.

At project termination, all surface facilities

associated with the project would be removed.
The disturbed acreage would then be reclaimed
according to the procedures outlined in Appen-
dix C-l.

The water requirements for the proposed
project are shown in Table 1-3. The sources

and use of this water are discussed in more
detail in the Water Supply System section.

Construction of the proposed project would
begin about January 1983 and would continue in

phases until 1989 (Figures 1-2 and 1-3). The
schedules presented in this EIS and used in

establishing parameters for impact assessment
are assumptions provided by ETSI and are sub-

ject to change.

Table 1-4 shows the work force needed for

construction of the proposed coal transporta-

tion project. Table 1-5 lists the operating

personnel required for the 37.4-MMTA
throughput.

l.F. 2 PROJECT COMPONENTS

This section summarizes the construction,

operation, and maintenance of the coal slurry

preparation plants, water supply system,
slurry pipelines and pump stations, coal slurry

dewatering plants, and ancillary facilities.

The general construction, operating, and
reclamation procedures that would be
followed by ETSI are detailed in Appendix
C-l.

Coal Slurry Preparation Plants

Three coal slurry preparation plants would be
located on private land in the Powder River
Basin of northeastern Wyoming (Maps A-2 and
A-3, Appendix A). A plant with a capacity of

22.4 million tons annually at Jacobs Ranch would
process coal from the Jacobs Ranch and Black
Thunder mines. The proposed 5-MMTA North
Rawhide plant would process coal from the

North Rawhide and Buckskin mines, and the

proposed 10-MMTA North Antelope plant would
process coal from the North Antelope and
Antelope mines.

A conveyor belt would deliver stockpiled

coal to each preparation plant where it

would be crushed to pipeline size requirements.
The crushed coal would be mixed with water to

form a slurry. The slurry, approximately half

water and half coal by weight, would be pumped
to agitated storage tanks. From there it

would be pumped into gathering lines, which
would empty into the main pipeline terminus at

Jacobs Ranch.
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Figure 1-1. CONCEPTUAL DESCRIPTION OF COAL
SLURRY TRANSPORTATION PROJECT
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TABLE 1-2

PROPOSED COAL DELIVERY SCHEDULE: PROPOSED ACTION

Delivery
As--Mined Coal (MMTA)

Terminal 1985 1986 1987 1988 1989

Ponca City, OK 3.3 5.0 6.6 6.6 6.6

Pryor, OK 1.5 3.0 3.0 3.0 3.0

Muskogee, OK 5.0 5.0 5.0 5.0 5.0

Independence, AR 5.0 5.0 5.0 5.0 5.0

White Bluff, AR 5.0 5.0 5.0 5.0 5.0

Boyce, LA 1.8 1.8 1.8 1.8 1.8

Lake Charles, LA 4.0 4.0 4.0 4.0 4.0

New Roads, LA 2.0 2.0 2.0 2.0 2.0

Wilton, LA — — 2.5 2.5 5.0

Total 27.6 30.8 34.9 34.9 37.4
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TABLE 1-5

SUMMARY OF OPERATING PERSONNEL: PROPOSED ACTION

Location Total

Headquarters (Denver) 41

Western District (Jacobs Ranch)
Administration 4

Water Supply 11

Preparation Plants 196

Pipelines 9

Maintenance Base 23

Subtotal 243

Central District (Pryor)

Administration 3

Dewatering Plant 64

Pipeline 24

Maintenance Base 33

Subtotal 124

Eastern District (White Bluff)

Administration 3

Dewatering Plants 110

Pipeline 18

Maintenance Base 47

Subtotal 178

Southern District (New Roads)
Administration 3

Dewatering Plants 93

Pipeline 24

Maintenance Base 47

Subtotal 167

Total 753
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Proposed Action — Project Components

The coal slurry preparation plants would
include dust collection facilities at all transfer

points that are likely to be sources of airborne

dust. The amount of particulate dust for a

typical 5-MMTA plant with dust collectors

would be 230 tons per year; it would be 330 tons

per year for a 10-MMTA plant. These emission

quantities are for airborne dust from the start-

ing point of the coal-loading conveyor to the

preparation plant and include all emission

points inside the plant boundary.

The preparation plants would be constructed

in phases from 1983 to 1989 as the pipeline

throughput increases (Figure 1-3). During pro-

ject operation, the buildings, roads, and all

other structures associated with coal slurry

preparation plants would occupy about 235

acres.

A maximum work force of approximately
440 persons would be required to construct the

three preparation plants to initial capacity. An
estimated maximum of 107 construction

workers would be needed to increase the total

capacity of the three plants to 37.4 MMTA
(Table 1-4). A total of 196 people would be
required to operate the plants: 117 at Jacobs
Ranch, 27 at North Rawhide, and 52 at North
Antelope.

Water Supply System
The water supply system would supply the

20,200 acre-feet of water required to operate
the coal transportation project. Approximately
20,000 acre-feet per year would be required to

transport 37.4 MMTA of coal from Wyoming.
Two hundred acre-feet would be required at the

preparation plants to make up for evaporation
from the storage ponds, and for dust suppres-

sion, plant washdown, and other uses not con-
nected with slurry. Some of this water could be
reused as slurry makeup water, thereby
reducing the total quantity required from the

well field. In addition, three hundred acre-feet

per year supplied from local wells would be
required for evaporation makeup at pump sta-

tion storage ponds (Table 1-3).

The water supply system would include two
components: (1) a main supply source, the

Niobrara County well field; and (2) a reserve

supply, which could be purchased from Gillette,

Wyoming (Map 1-2). In addition, a well at each
mainline slurry pump station in Wyoming (ex-

cept at Jacobs Ranch preparation plant),

Nebraska, Kansas, and Oklahoma would provide
the water needed for storage pond evaporation
makeup. Stations in Arkansas and Louisiana
would not require water for this purpose be-

cause rainfall would exceed evaporation at

these locations. The legal requirements associ-

ated with the use of the Niobrara County well

field and Gillette water are included in Appen-
dices C-2 through C-6. The measures ETSI
would have to undertake should existing

Madison Formation water users be affected by
the project are detailed in Appendix C-3.

The Niobrara County well field would con-

sist of 5 monitoring wells and approximately 40

to 45 production wells drilled to an average
depth of 4000 feet (Map A-53, Appendix A).

The number of production wells may vary de-

pending on the yield of the wells. The 5

monitoring wells would detect drawdown on
well levels, if any, so that appropriate measures
could be taken to avert any potential negative

impact. The production wells would supply

water for processing and transporting the coal.

The production-well water would be pumped
through 62 miles of gathering lines to the well-

field pump station. The gathering lines would
be placed along the edges of the access roads in

the well field, where possible, so a minimum of

additional acreage would be disturbed for con-
struction. The pump station would pump the

water through 68 miles of buried, 26-inch out-

side diameter (O.D.) main water pipeline to a

distribution head tank at Jacobs Ranch. This

tank would distribute water to each preparation
plant and associated storage pond. Some 16

miles of buried 16-inch O.D. distribution pipe-

line would transport water to the North
Antelope plant. A 55-mile, 22-inch O.D. line

would transport water to the North Rawhide
plant. Approximately 37 miles of the main
water pipeline and all of the distribution pipe-

line would be laid in the same right-of-way as

the slurry pipelines.

The reserve water supply system would con-

sist of a pump station to be built by ETSI. It
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Proposed Action — Project Components

would be located at the intersection of the

well-field pipeline being constructed by Gillette

and the Jacobs Ranch-North Rawhide water
distribution pipeline that would be constructed

by ETSI. The pipelines would intersect approxi-

mately 7 miles south of the proposed North
Rawhide preparation plant. The pump station

would direct surplus Gillette water in either

direction, to North Rawhide or Jacobs Ranch.
ETSI and the city of Gillette have signed a

memorandum of understanding regarding the

purchase of Gillette water (Appendix C-5).

Construction of the water supply system
would begin in 1983 and would be completed in

late 1984. Approximately 2.5 acres would be
cleared and leveled at each well site. An area

of 150 x 105 feet (0.5 acre) would be required

for operation of each well. The remaining
disturbed area would be revegetated following

removal of the drill rigs. During operation, the

well-field surface facilities would occupy about

28 acres, including the 3 acres required for the

main water pump station.

A construction work force of approximately
41 would be required for the well field (Table 1-

4). Approximately 11 people would be needed
to operate the water supply system.

Slurry Pipelines and Pump Stations

Two buried slurry gathering lines, a buried

main slurry pipeline, and 23 slurry pump sta-

tions would be required. Slurry from the North
Rawhide and North Antelope preparation plants

would be transported via 55-mile, 32-inch O.D.
and 16-mile, 24-inch O.D. gathering pipelines,

respectively, to the origin of the main slurry

pipeline at the Jacobs Ranch plant. The main
pipeline would extend 1664 miles from Jacobs
Ranch to the delivery sites in Oklahoma,
Arkansas, and Louisiana. The 46-inch diameter
of the main pipeline would decrease gradually

south of Pryor, Oklahoma. This would be
necessary to maintain the correct rate of flow

after each slurry delivery.

A pump station at the North Rawhide and
North Antelope plant sites would pump slurry in

the gathering lines to the main slurry pipeline.

The remaining 21 pump stations would be lo-

cated along the main slurry pipeline route.

Their locations are shown on the maps included

in Appendix A.

Each station would include a water storage

pond, agitated slurry storage tank and reinjec-

tion system, slurry-pump house, water-pump
house, cooling tower, electric substation, water
well (Wyoming, Nebraska, Kansas, and Okla-
homa only), and waste treatment facility. Ap-
proximately 20 to 25 acres would be required

for each of the 20 slurry pump stations not
located within a preparation plant boundary.

The slurry pipelines and pump stations would
be constructed from 1983 through 1984. A
work force of approximately 2950 organized as

six construction teams, or "spreads", would
work concurrently on various sections of the

line (Tables 1-4 and 1-6). The principal com-
munities likely to serve as pipeline spread head-
quarters are listed in Table 1-6.

Pipeline construction techniques for a coal

slurry pipeline are the same as for conventional

pipelines. Typically, pipelines are laid in a

continuous operation by a spread, consisting of

equipment and crews handling various types of

construction activities for a given pipeline seg-

ment. Figures 1-4 and 1-5 illustrate these

operations.

Construction activities would be confined to

a 100-foot right-of-way and a storage and work
area (200 x 200 feet) at periodic staging sites

and at each side of river, highway, and railroad

crossings. When possible, existing roads would
be used to provide access to the right-of-way
for materials, machinery, and construction

workers. In remote areas where there are no
access roads, the right-of-way would be the

primary path of surface travel.

Vegetation would not necessarily be re-

moved from the entire right-of-way but only in

those areas where necessary to provide safe and
efficient operation of construction equipment.
Thus vegetation would be cleared from the

trench line and from as much of the authorized

right-of-way as necessary to provide adequate
room for vehicle travel and work space. Only
minimal clearing would be required in grass-

lands, since this vegetation type does not usu-
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Proposed Action — Project Components

ally impede vehicle passage. All disturbed
areas would be revegetated. Exceptions would
be in the case of larger trees growing directly

over the pipeline. Trench depth would vary
with existing conditions and local regulations.

The cover from the top of the pipe to ground
level would generally be a minimum of 3 feet.

The proposed route would cross 58 rivers

requiring special permits and separate con-
struction contracts (Appendix D-6). Specific

construction techniques that would minimize
erosion and siltation would be selected for each
crossing. The pipe would be buried and would
generally cross streams at right angles. Stream
flow would be maintained at all times to avoid

interference with downstream water users. No
changes in bottom contours would occur. Any
excess excavation material would be disposed

of upland so as to comply with conditions of

U.S. Department of the Army, Corps of

Engineer permits. (See Section l.F.4. for a

discussion of these permits.) Construction
would occur during periods of low flow when-
ever possible or would be timed to eliminate

conflicts with critical migration or spawning of

aquatic species.

Generally, beds supporting paved roadways
or railroads would be crossed by boring a hole

beneath the bed rather than by ditching across

the surface. Casing would be installed at

crossings where required by federal, state, lo-

cal, or railroad authorities.

Approximately 75 people would be required

to operate the pipeline and associated pump
stations.

The pipeline right-of-way would be periodi-

cally inspected by aerial patrol. Surface traffic

would be limited to valve maintenance and
emergency repairs to the pipeline or erosion

control structures.

Coal Slurry Dewatering Plants

Slurry dewatering plants would be located at

each of the nine power plant delivery terminals

to separate the coal from the water by a
process of heating, centrifugation, heat ex-

changing, and cooler drying. Extracted water
would be further treated by flocculation to

remove fine suspended coal particles. In the

adjacent power plants, the dried coal would be
used for fuel and the water would be used for

cooling-water makeup or other in-plant uses.

Each dewatering plant would require

approximately 10 acres and would be located
within the power plant boundary.

Dewatering plant construction would begin

in 1983; the plant would be operational in 1985,

and construction would be completed in 1989.

A construction work force ranging from 58 in

1983 to a peak of 1332 in 1984 would be
required (Table 1-4). Approximately 267
people would be required to operate the

plants.

Ancillary Facilities

Power Supply System . Power for the slurry

system facilities would be obtained by extending
existing power supply systems located along the

route. The high-voltage cables of an extension
would connect with a substation yard (located

within the plant or station site) containing

stepdown transformers and a low^voltage
distribution system to supply the facility

equipment. Dewatering plants would tie into

existing substations at the associated power
plant sites. Transmission line locations are
shown on the Appendix A maps. The power poles

and conductors would be designed to conform to

"Suggested Practices for Raptor Protection on
Powerlines" (Miller et al. 1975) to avoid raptor

electrocutions.

Communications System . The communication
system would provide telephone service for

operations personnel, radio communication for

maintenance bases and associated field units,

and for transmission of data to the supervisory

control system computer.

The system would consist of microwave re-

peater antennas mounted on towers spaced about

30 miles apart along the entire pipeline route.

Their general locations and associated access
roads are shown on the Appendix A maps.
Consideration would be given to the flight routes

of migrating birds, scenic and recreation areas,

designated scenic

Conservation and
rivers, and

Recreation
Heritage
Service
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(HCRS) draft inventory wild and scenic rivers in

determining the exact location of each tower.

Each tower would be equipped with omni-
directional receiver antennas to pick up trans-

missions from mobile units traveling the route.

The towers would range in height from 40 to

360 feet, depending on the topography. Com-
munication sites that would lie off the primary
system or between towers, such as mine sites,

valve locations, and river crossings, would be
serviced by narrowband radio installations

transmitting to the nearest microwave tower.

The main control center for the communication
system would be located in Denver, Colorado.

Supervisory Control System . The supervisory

control system would monitor the operation of

all project facilities from a master control sta-

tion located in the main control room in

Denver. It would control all the water and
slurry pipelines and would monitor selected

data for the coal preparation and dewatering
plants. The operation of the plants would be
controlled from individual control rooms at

each plant site.

In addition to the master control station, a

backup control system would be provided at

White Bluff, Arkansas. This system would per-

mit continuous operation of the slurry pipeline

in case of malfunction of the master control

room or failure of the communication link with

Denver.

1.F.3 SYSTEM ROUTINE AND NONROUTINE
OPERATIONS

The pipeline operation procedures that

would be used on the ETSI system have been
used successfully on existing coal slurry and
mineral pipelines in operation throughout the

world, such as the Black Mesa pipeline (trans-

porting coal across Arizona to Nevada) and the

Samarco pipeline (transporting iron concentrate

in Brazil). These procedures—including start-

up, steady-state flow, shutdown, and restart

after shutdown—are described in detail in the

Project Description Technical Report (WCC
1980a).

Each pump station would have sufficient

pumping capacity so that the system could
continue to operate (at reduced flow and for

a short duration) with a loss of up to 40 percent
of pumping capacity at any pump station.

The general operating philosophy is that the

system would operate at reduced flow as

necessary due to nonoperational periods and
would shut down completely only in the event
that reduced flow could not be maintained. In

the event of a system shutdown, the pump
stations downstream of the shutdown point would
continue to pump slurry or water to

maintain the downstream flow as long as possible

or to flush the downstream section of pipeline.

The various nonroutine operating cases—such as

one or more nonoperational pump stations, a

nonoperational dewatering plant, or handling

nonspecification slurry—are described in the

Project Description Technical Report (WCC
1980a).

Many features of design, construction, and
operation of the pipeline system would prevent
or reduce the likelihood of a coal slurry spill.

Others would minimize or contain coal that

could possibly be released. A detailed spill

contingency plan for the pipeline would be
prepared prior to initiating pipeline operations.

Design, construction, and operating features that

would prevent or minimize spills are discussed in

more detail in Appendix C-7.

1.F.4 AUTHORIZING ACTIONS

In order to implement ETSI's proposed
action, certain federal, state, and local

"authorizing actions" would have to be taken.

Examples of authorizing actions are approvals of

applications for right-of-way grants, stream
crossing permits, and microwave communication
licenses. The authorizing actions that would be
necessary before ETSI could construct a coal

slurry pipeline are discussed below. A summary
list of the known required authorizing actions

and the general conditions that would apply to

the various grants and permits are included in

Appendix D-l.
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Federal

Bureau of Land Management (BLM) . The BLM
is responsible for issuing right-of-way and other

land use authorizations for the pipeline and
related facilities on Public Lands administered

by the agency. In order to comply with Title V
of the Federal Land Management Policy Act
(FLMPA), ETSI filed a revised application with

the BLM Wyoming State Office on April 28,

1978. If the application were approved, the

BLM would:

1. Grant a 50-foot right-of-way for con-

struction, maintenance, and operation of a

water pipeline across approximately 2.0 miles

of Public Lands and a coal slurry pipeline across

approximately 3.5 miles of Public Lands. The
estimated 5.5 miles of combined right-of-way

located between Gillette and Lusk, Wyoming,
would be issued under Title V of FLPMA, as

defined in the Code of Federal Regulations

(CFR), 43 CFR 2800. It would be issued from
the BLM Wyoming State Office in Cheyenne for

a 30-year period, after which time ETSI could

file for renewal.

2. Grant a 50-foot temporary use permit

across approximately 5.5 miles of Public Lands
immediately adjacent to the 50-foot water
pipeline and coal slurry pipeline right-of-way

during the construction phase. This permit
would be issued under Title V of FLPMA, as

defined in 43 CFR 2920. It would be issued

from the BLM Casper District Office in Casper,

Wyoming, for a maximum period of two years.

Forest Service, U.S. Department of Agriculture

(FS) . The FS would:

1. Grant a 50-foot right-of-way for con-

struction, operation, and maintenance of water
and coal slurry pipelines across approximately
27.0 miles of federal lands administered by the

FS in the Thunder Basin National Grassland in

northeast Wyoming. The approximately 27.0-

mile right-of-way easement would be issued

under Title V of FLPMA, as defined in 36 CFR
251. (New proposed regulations were issued in

the Federal Register, Vol. 44, No. 98, May 18,

1979.) It would be issued by the Secretary of

Agriculture for a 30-year period with the option

to renew upon satisfactory compliance with

terms of the easement.

2. Grant a 50-foot special use permit for

construction of water and coal slurry pipelines

across approximately 27.0 miles of federal

lands administered by the FS in the Thunder
Basin National Grassland in northeast Wyoming.
The permit would be issued under Title V of

FLPMA, as defined in 36 CFR 251, from the
Forest Supervisor's Office for the Medicine Bow
National Forest, Laramie, Wyoming.

U.S. Army Corps of Engineers (COE) . Section

10 permits under the Rivers and Harbors Act of

1899 (33 USC 401-413) are required for cross-

ings of navigable waters in the United States.

Under Section 404 of the Clean Water Act of

1977 (40 CFR 122-123), and implemented by
Corps of Engineers regulations (33 CFR 323),

the placement of dredged or fill material for

bedding or backfilling pipeline crossings is per-

mitted under the nationwide permit for utility

lines (33 CFR 323.4 and 323.4-3), provided that

the conditions outlined in Appendix D-7 are

met. However, the Corps does have discretion-

ary authority to require individual permits for

all or portions of the pipeline crossings if the

District Engineer determines that the concerns
of the aquatic environment indicate a need for

such action (33 CFR 323.4-4).

A list of ETSI pipeline river crossings that

require Section 10 or Section 404 permits is

presented in Appendix D-6.

COE Districts would require ETSI to file one
permit application for all Department of the
Army (Section 10 and Section 404) permits for

river crossings within their jurisdiction. (With
successful interagency coordination, it may be
possible to process a single permit for all ETSI
crossings.)

The COE has established the following pro-

cedures for processing applications for indivi-

dual Department of the Army permits:

1. On the basis of project description infor-

mation supplied by the applicant, the appropri-

ate COE District Office or Offices determine
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whether an individual Department of the Army
permit is required.

2. The applicant must file the appropriate

permit applications, which are then reviewed by

COE officials.

3. COE District Office distributes a public

notice requesting comment on the permit appli-

cations from federal and state agencies, as well

as the general public. Comments are received
for a 30-day period.

4. Following the comment period, all public

input is evaluated. If requested, the COE
District Engineer may require a formal public

hearing on the proposed action. Upon receipt

of comments, the District Engineer will offer

the applicant an opportunity to resolve any
adverse comments. The District Engineer will

also make a public interest review and, should

the review be positive, a Department of the

Army permit will be issued.

5. If a formal public hearing is necessary,

all public input and pertinent information will

be reevaluated and the COE District Engineer
will make a decision regarding the Department
of the Army permit.

6. A decision on the Department of the

Army permit will not be made until 30 days
after the Final Environmental Impact State-

ment is filed with the Environmental Protection

Agency.

In addition, the COE would require an ease-

ment for those portions of the pipeline crossing

the federal government's fee ownership. A
consent to easement would be required for

those portions crossing lands over which the

United States acquired only an easement
interest. Processing would be concurrent with

that of the permit application.

Federal Communication Commission (FCC) .

The FCC would issue a separate operating li-

cense for each of the approximate 66 repeater

stations. ETSI would submit application Form
402 for license in the Operational Fixed Micro-

wave Service. Authority for issuing the micro-

wave licenses is contained in Volume V, Parts

90 and 94 of 47 CFR of the FCC Rules and
Regulations, which govern private repeater
stations.

The following steps must be taken in apply-
ing for the individual licenses:

1. A functional diagram of the entire com-
munication system must be filed with the FCC.
This must include a certified statement indi-

cating that no harmful interference would be
caused to other existing radio stations oper-
ating within 120 miles of each proposed trans-

mitter site.

2. Notification to the Federal Aviation
Administration (FAA) is required in the case of

specified possible hazards to air navigation.

Notification to the FAA and a "no-hazard de-

termination" by that agency is required for

antenna structures that will stand more than
200 feet above ground level or, in the case of

those antenna towers within specified proximi-
ties of existing or proposed public and military

airports, for structures that will be of a greater

height than an imaginary surface existing out-

ward and upward from such airports at speci-

fied slopes. Notification is not required in the

case of towers of lesser height.

3. The applicant should select from the

frequency table in the FCC regulations the

appropriate frequency band where designated

bandwidth most nearly fits the applicant's needs
and FCC regulations.

Bureau of Indian Affairs (BIA) . The BIA would:

1. Grant a 100-foot right-of-way for con-
struction and operation across approximately
18.0 miles of allotted Indian lands in Oklahoma.
The right-of-way would cross the Pawnee and
Osage reservations within the Anadarko Area
jurisdiction of BIA, and within the boundary of

the Cherokee Nation in the Muskogee Area
jurisdiction. Authority for issuance of the

right-of-way would rest with the Commissioner
of Indian Affairs or the Superintendent in

charge of the reservation on which the lands

involved are situated, in accordance with the

Act of February 5, 1948, 62 Stat. 17 (25 USC
323-328), 25 CFR 161.
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2. Grant right-of-way easements for con-
struction and operation across two river beds of

the Arkansas River in Oklahoma which are

owned by the Cherokee Nation. The BIA would
appraise the river beds prior to finalization of

any right-of-way easement agreements.

Using the Muskogee Area Office as an ex-

ample, the following procedures would gener-
ally be followed for acquiring right-of-way

grants:

1. A BIA official would explain the pro-

posed project to the Cherokee tribal officials

and seek their approval. When ETSI furnishes

specific segment plat locations for the Indian

tracts involved, appraisals would be requested.

2. ETSI would complete a Consent Form
that details the purpose of the easement and
pertinent engineering and construction informa-
tion. This would be supplied to the landowner
to ensure he or she is thoroughly advised of all

factors of the project. The right-of-way grants

would be approved in the Muskogee Area
Office, provided the owners have consented in

writing and documentation is in order.

State

Wyoming . The Wyoming Department of Envi-

ronmental Quality, Division of Air Quality, has

the responsibility for approving construction

and granting permits for the operation of the

slurry preparation plants. Pursuant to Sections

21 and 24 of the Wyoming Air Quality Stan-

dards, the following state actions would be
required:

1. Approval to construct slurry preparation
plants adjacent to the North Rawhide, Jacobs
Ranch, and North Antelope mines in Campbell
County. Approval to construct the North
Rawhide, Jacobs Ranch, and North Antelope
slurry preparation plants was granted on Janu-
ary 15, 1980 (see state permit Nos. CT-274,
CT-275, and CT-176 included in Appendix D-9).

These permits would have to be revised to

handle the increase from 25 to 37.4 MMTA.

2. Permits to operate the coal cleaning and
preparation plants would be required after a

120-day start up period. Performance tests

would be necessary within 90 days of the initial

start up.

Kansas . The Kansas Department of Agricul-

ture, Division of Water Resources, would re-

quire the following permits:

1. Permits for each stream crossing where
the stream flow is greater than 5 cubic feet per
second

2. Permits for each of the two water-well
sites associated with the three proposed pump
stations

Arkansas . The state of Arkansas would require:

1. A Prevention of Significant Deteriora-
tion permit from the Environmental Protection
Agency

2. A water quality permit for water runoff

from stored coal from the Arkansas Depart-
ment of Pollution Control and Ecology

Louisiana . The Louisiana Wildlife and Fisheries

Commission (LWFC) administers the Natural
and Scenic Rivers System program under the
authority of the Scenic Rivers System Act of

1970, Number 398. The ETSI coal slurry pipe-

line would cross three natural and scenic rivers

in Louisiana. Therefore the Louisiana Wildlife

and Fisheries Commission would grant separate
"Class B Use" permits for each crossing of the

following natural and scenic rivers: Little

River, Spring Creek, and the Bayou
Bartholomew.

LWFC would conduct a thorough evaluation
of the impacts of the proposed use. The
parameters that would be evaluated include
wilderness qualities, scenic values, ecological
effects, recreation, fishing, wildlife, archeo-
logical, botanical, water quality, and other
natural and physical features and resources. In

addition, the Louisiana Geological Survey would
evaluate geological parameters.

Other major permitting applications re-

quired include:
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1. Permits for water and solid wastes ef-

fluents, from the Louisiana Office of Environ-

mental Affairs, Department of Natural

Resources

2. A pipeline authorization from the Office

of Conservation, Department of Natural

Resources

3. Rights-of-way authorization from the

Office of State Lands, Department of Natural

Resources

l.F.5. INTERRELATIONSHIP OF PROPOSED
ACTION WITH OTHER PLANNED
PROJECTS

Projects that are in the planning stages in

Converse and Campbell counties, Wyoming,
were examined to determine which ones are

likely to occur by 1990. Table 1-7 lists the

projects that are most likely to occur.

Table 1-8 lists planned construction activi-

ties adjacent to the proposed dewatering plant

sites. The schedules and manpower demands
for these projects have been considered in the

assessment of socioeconomic impacts.

Other planned projects in the vicinity of the

proposed project include the Chicago and North
Western (C&NW) coal line project in Wyoming,
Interstate-49 (1-49) (Louisiana North-South
Expressway) and 1-630 in Arkansas.

l.G [ARKET ALTERNATIVE

l.G.l GENERAL DESCRIPTION

The market alternative is an ETSI system-

design option rather than a decision maker's

alternative. It is included in this environmental
impact statement (EIS) at ETSI's request be-

cause ETSI is considering several market con-

figurations. The market alternative would be
very similar to the proposed action but would
serve two different markets. Oologah, Okla-

homa, and Baton Rouge, Louisiana, would be

served rather than Ponca City and Muskogee,
Oklahoma (Table 1-9). These changes in mar-
kets require minor changes to the main slurry

pipeline route, the two dewatering plant loca-

tions, and individual preparation plant

throughputs (although the total project through-

put of 37.4 MMTA remains the same). The
main slurry pipeline route in all states but

Kansas and Oklahoma is essentially the same as

the proposed action route. The differences in

Kansas and Oklahoma are due to the differ-

ences in the Oklahoma markets served (Map
1-1). Maps showing the locations of all system
components are provided in Appendix A.

During construction of this alternative, ap-
proximately 22,199 acres would be disturbed.

Approximately 1 percent of this land is feder-

ally controlled. All of the approximately
21,256 right-of-way acres would be reclaimed
as outlined in Appendix C-l. These acres would
be returned to their preconstruction use
wherever possible. Exceptions would be in the

case of large trees growing directly over the

pipeline. Construction of the surface facilities

would require approximately 943 acres, but only

843 acres would be utilized during the opera-
tional phase. The land use of the 843 acres

required for the surface facilities during the

operational phase would be changed for the life

of the project.

The total construction and annual water
requirements for the market alternative would
be the same as those for the proposed action

(Table 1-2). However, because of the dif-

ferences in pump station locations, the pump
station water requirements would be slightly

different, as shown in Table 1-10.

The construction schedules for the water
supply system, slurry supply lines, main slurry

pipeline construction spreads, communication
system, and maintenance bases would be the

same as those for the proposed action (Figures
1-2 and 1-3). Figures 1-6 and 1-7 present the

construction schedules for the other project

components.

Tables 1-11 and 1-12 show the construction

work force required for the project. Table 1-13

lists the operating personnel that would be
required.

The interrelationships of the market alter-

native with other proposed projects would be
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TABLE 1-7

PLANNED PROJECTS IN CONVERSE AND CAMPBELL COUNTIES
THAT ARE MOST LIKELY TO OCCUR DURING

CONSTRUCTION PERIOD FOR PROPOSED ACTION

Project Company
Construction

Period

Coal Mines

Antelope
South Rawhide

Uranium Operations

Nerco
Carter Mining

1982-1983
1980-1984

Reno Creek
Pintec (expansion)

American Nuclear Mine & Mill

Kerr-McGee Mine <5c Mill

Rocky Mountain Energy
Thunderbird Joint Venture

American Nuclear
Kerr-McGee

1981-1985
1981-1984
1982-1984

Power Plant

Wyodak II (new unit) Pacific Power & Light;

Black Hills Power & Light 1983-1985

* Construction period undetermined due to uncertainties in uranium market.
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TABLE 1-9

PROPOSED COAL DELIVERY SCHEDULE: MARKET ALTERNATIVE

Delivery
Terminal

As-Mined Coal (MMTA)

1985 1986 1987 1988 1989

Oologah, OK 3.5 3.5 3.5 3.5 3.5

Pryor, OK 2.7 5.3 5.3 5.3 5.3

Independence, AR 5.0 5.0 5.0 5.0 5.0

White Bluff, AR 5.0 5.0 5.0 5.0 5.0

Boyce, LA 1.8 1.8 1.8 1.8 1.8

Lake Charles, LA 4.0 4.0 4.0 4.0 4.0

New Roads, LA 2.0 2.0 2.0 2.0 2.0

Baton Rouge, LA — 5.8 5.8 5.8 5.8

Wilton, LA — — 2.5 2.5 5.0

Total 24.0 32.4 34.9 34.9 37.4
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TABLE 1-10

PUMP STATION WATER REQUIREMENTS:
MARKET ALTERNATIVE

State

Local Wells

Required

Total Water
Requirements

(acre-feet/year)

2 60

1 40

3 120

2 50

Wyoming

Nebraska

Kansas

Oklahoma
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TABLE 1-13

SUMMARY OF OPERATING PERSONNEL:
MARKET ALTERNATIVE

Location Total

Headquarters 41

Western District

(Jacobs Ranch)
Administration 4

Water Supply 11

Preparation plant 196

Pipeline 9

Maintenance Base 23

Subtotal 243

Central District

(Pryor)

Administration 3

Devvatering Plant 57

Pipeline 24

Maintenance Base 33

Subtotal 117

Eastern District

(White Bluff)

Administration 3

Dewatering Plants 73

Pipeline 18

Maintenance Base 47

Subtotal 141

Southern District

(New Roads)
Administration 3

Dewatering Plants 137

Pipeline 24

Maintenance Base 47

Subtotal 211

Total 753
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Cypress Bend Alternative — General Description

the same as those discussed for the proposed

action (Section I.F.5.).

1.G.2 PROJECT COMPONENTS

The project components would be generally

the same as those discussed for the proposed

action in Section l.F.2. Only the differences in

siting, dimensions, construction techniques, and
construction and operating work force are de-

scribed below. Because construction, opera-

tion, and maintenance of the water supply

system, dewatering plants, and ancillary facili-

ties would be the same as those described for

the proposed action, they are not discussed

here.

Coal Slurry Preparation Plants

The capacities of the coal slurry preparation

plants would be different from those described

for the proposed action. The North Rawhide
plant would have a capacity of 13.1 MMTA, the

Jacobs Ranch plant would have a capacity of

14.3 MMTA, and the North Antelope plant

would have a capacity of 10.0 MMTA. The
schedules for capacity buildup and the expan-
sion of delivery capability at the plants are

shown in Figure 1-7.

Slurry Pipelines and Pump Stations

Construction of the 1621 miles of main
slurry pipeline between Jacobs Ranch and
Wilton would disturb approximately 19,647

acres. The pipeline would cross 30 rivers

requiring special permits as listed in Appendix
D-6. The principal communities likely to serve

as pipeline spread construction headquarters

are listed in Table 1-12.

Upon completion of construction, the pipe-

line right-of-way would be reclaimed as

described in Appendix C-l. The affected right-

of-way acreage would be returned to its pre-

construction use wherever possible, except in

the case of larger trees growing directly over

the pipeline.

The slurry pipeline system would require 22

pump stations, of which 3 are included in the

preparation plant acreage. Approximately 20

to 25 acres would be required for each of the

remaining 19 slurry pump stations. The land

use of this acreage would be changed for the

life of the project.

l.H CYPRESS BEND PIPELINE-BARGE
ALTERNATIVE

l.H.l GENERAL DESCRIPTION

The Cypress Bend pipeline-barge alternative

is an ETSI system-design option rather than a

decision-maker's alternative. It is analyzed in

this EIS at ETSI's request. Under this alterna-

tive, coal slurry would be transported by pipe

line along the market alternative route from
Jacobs Ranch, Wyoming, to the White Bluff,

Arkansas, delivery terminal (PMB-0 to

PMB-1077.6, as shown on Appendix A maps).

Coal deliveries would be made at the same
terminals served by the market alternative

along this part of the route (Oologah and Pryor,

Oklahoma; Independence and White Bluff,

Arkansas). From White Bluff a lateral pipeline,

with one pump station, would be constructed
eastward 81 miles to a barge loading facility on
the Mississippi River at Cypress Bend,
Arkansas. Coal would be transported by barge
down the Mississippi River to the New Roads,
Baton Rouge, and Wilton, Louisiana, delivery

terminals. This route is shown on Map 1-1.

Table 1-14 shows the coal delivery schedule for

the terminals.

This alternative would include a barge
loading facility in addition to coal slurry pre-

paration plants, water supply system, coal

slurry pipelines and pump stations, and de-

watering plants. Maps showing the locations of

all system components are provided in

Appendix A.

During construction of this alternative, ap-
proximately 17,097 acres would be disturbed.

Approximately 1 percent of this land is feder-

ally controlled. All of the approximately

16,179 right-of-way acres would be reclaimed
as outlined in Appendix C-l. They would be
returned to their preconstruction use wherever
possible except in the case of large trees grow-
ing directly over the pipeline. Construction of

the surface facilities would require approxi-

mately 918 acres, but only 818 acres would be
utilized during the operational phase. The land
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TABLE 1-14

PROPOSED COAL DELIVERY SCHEDULE:
CYPRESS BEND PIPELINE-BARGE ALTERNATIVE

Delivery

Terminal

As-Mined Coal (MMTA)

1985 1986 1987 1988 1989

Oologah, OKa
3.5 3.5 3.5 3.5 3.5

Pryor, OK a
2.65 5.3 5.3 5.3 5.3

Independence, AR 5.0 5.0 5.0 5.0 5.0

White Bluff, ARa
5.0 5.0 5.0 5.0 5.0

New Roads, LA 2.0 2.0 2.0 2.0 2.0

Baton Rouge, LA — 5.8 5.8 11.3 11.3

Wilton, LAb — — 2.5 2.5 5.0

Q
Cypress Bend, AR JL.3_ 0.3 0.3 0.3 0.3

Total 18.45 26.9 29.4 34.9 37.4

Delivery by pipeline.

Transportation by pipeline to Cypress Bend, then delivery by barge.

To be used at dewatering plant.
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Cypress Bend Alternative - Project Components

use of the 818 acres required for the surface

facilities during the operational phase would be

changed for the life of the project.

The total construction and annual water
requirements would be the same as those for

the proposed action (Table 1-2). However,
because of the differences in the pump station

locations, the pump station water requirements
would be slightly different, as shown in Table
1-15.

The construction schedule for this alterna-

tive is shown on Figures 1-8 and 1-9. Table
1-16 shows the construction work force re-

quired for the project. Table 1-17 lists the

operating personnel requirements.

The interrelationships of the Cypress Bend
pipeline-barge alternative with other planned
projects would be the same as those for the

proposed action (Section 1.F.5).

1.H.2 PROJECT COMPONENTS

The Cypress Bend pipeline-barge alternative

would have the same components as the pro-

posed action, with the addition of barge loading

facilities, including a dewatering plant, at

Cypress Bend. Planned or existing barge un-

loading facilities would be used, so they are not

considered part of this alternative. The water
supply system and ancillary facilities would be
the same as those described for the proposed
action in Section 1.F.2, so they are not dis-

cussed here. In general, the design, construc-

tion, operation, and maintenance of the

preparation plants, slurry pipelines, and pump
stations would also be the same as those de-

scribed for the proposed action. However,
specific capacities, dimensions, and similar de-

tails would be different. These are described
below.

plants are shown in Figure 1-9. Acreage re-

quirements would be 110 for North Rawhide, 70

for Jacobs Ranch, and 65 for North Antelope.

Slurry Pipelines and Pump Stations

Construction of the 1202 miles of slurry

pipeline between Jacobs Ranch and Cypress
Bend would disturb approximately 14,568 acres.

The pipeline would cross 35 rivers requiring

special permits as listed in Appendix D-6. The
principal communities likely to serve as pipe-

line spread construction headquarters are listed

in Table 1-18.

Upon completion of construction, the pipe-

line right-of-way would be reclaimed as de-

scribed in Appendix C-l. The affected right-

of-way acreage would be returned to its pre-

construction use wherever possible, except in

the case of larger trees growing directly over

the pipeline.

Approximately 20 to 25 acres would be
required for each of the 12 slurry pump stations

not located within a preparation plant

boundary. The main water pump station (Nio-

brara well field) would require approximately 3

acres. The land use of this acreage would be
changed for the life of the project.

Dewatering Plants

The dewatering plants for this alternative

would be similar to those described for the

proposed action, except for the plant at the

Cypress Bend barge loading site. Since no
power plant would be at this location, a coal-

fired boiler would burn coal supplied by the

pipeline at a rate of 300,000 tons per year
(Table 1-14). A pit would be provided for

disposal of the coal ash (Map 1-3). The residual

water would be treated as necessary and dis-

charged into the Mississippi River as described
in Section l.M.

Coal Slurry Preparation Plants

For this alternative, the North Rawhide
plant would process 18.9 MMTA, the Jacobs
Ranch plant would process 8.5 MMTA, and the

North Antelope plant would process 10.0

MMTA. The schedules for capacity buildup and
the expansion of delivery capabilities of the

Barge Loading Facility

The Cypress Bend loading facility would be
sized to load 18.3 MMTA of coal for delivery to

downstream customers. This facility, including

the associated 18.3-MMTA dewatering plant de-

scribed above, would occupy a 205-acre fenced
plot.
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TABLE 1-15

PUMP STATION WATER REQUIREMENTS:
CYPRESS BEND PIPELINE-BARGE ALTERNATIVE

State

Local Wells

Required

Total Water
Requirements

(acre-fee t/year)

2 60

1 40

3 120

2 50

Wyoming

Nebraska

Kansas

Oklahoma
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TABLE 1-17

SUMMARY OF OPERATING PERSONNEL
CYPRESS BEND PIPELINE-BARGE ALTERNATIVE

Location Total

Headquarters 41

Western District (Jacobs Ranch)
Administration 4

Water Supply 11

Preparation Plants 196

Pipeline 9

Maintenance Base 23

Subtotal 243

Central District (Pryor)

Administration 3

Dewatering Plants 57

Pipeline 24
Maintenance Base 33

Subtotal 117

Eastern District (White Bluff)

Administration 3

Dewatering Plants 210
Pipeline 18

Maintenance Base 47

Subtotal 278

Total 679
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Colorado Alternative - Coal Cleaning Operation Alternative

A conveyor would transfer coal from the

dewatering plant to two stockpiles at the barge

loading facility. The terminal would provide

for two 100-foot-long staging areas for full and
empty barges, in addition to the loading area.

The terminal dock would be constructed by
driving the sheet piles from a barge operation.

No dredging would be required. The layout for

the barge loading facility is shown on Map 1-3.

Barges would be loaded on a round-the-clock

schedule at a rate of 2 barges per hour. Fifteen

to 20 barges pulled by one tugboat would make
up each tow. An average of two tows would
leave the facility each day. The trip to the

three downriver power plants would require

about four days.

1.1 COLORADO ALTERNATIVE

The Colorado alternative is considered to be

a decision-maker's alternative. This alternative

pipeline route would bypass Nebraska by being

directed south into Colorado as shown on Map
1-1. This alternative northern segment could

be joined in Kansas to either the proposed

action, market alternative, or Cypress Bend
pipeline-barge alternative route. Maps showing
the locations of the pump stations and ancillary

facilities associated with this alternative are

provided in Appendix A.

During construction of the main slurry pipe-

line and pump stations associated with this

alternative, approximately 7446 acres would be

disturbed. Approximately 1 percent of this is

federally controlled. All of the approximately
7296 right-of-way acres would be returned to

their preconstruction use, wherever possible, as

outlined in Appendix C-l. However, the land

use of the 150 acres required for the pump
stations would be changed for the life of the

project.

The water requirements for the five slurry

pump stations along the Colorado alternative

route that need a local well are shown in Table
1-19.

Construction of this alternative northern

pipeline segment would not change the overall

construction schedule for any of the routes to

which it could be joined. Similarly, it would not

change any of the construction work force or

operating personnel requirements. Table 1-20

lists the likely construction spread headquarters
for this route.

The interrelationships of the Colorado alter-

native with other planned projects would be the

same as those described for the proposed action
(Section 1.F.5, Wyoming projects only).

l.J COAL CLEANING OPERATION
ALTERNATIVE

Depending upon final contractual arrange-

ments with tne power plants, it may be benefi-

cial to clean the coal prior to shipping.

Therefore ETSI requested that the coal cleaning

process be considered as a system-design option

in this environmental impact statement (EIS).

To accomplish this alternative, coal cleaning
plants would be constructed at the Jacobs
Ranch, North Rawhide, and North Antelope
preparation plants. At these plants, the coal

would be washed to remove mine waste. All

waste from the plant would be dewatered and
trucked back to the mine sites for disposal.

Since the coal cleaning plants would be
constructed within the coal slurry preparation
plant boundaries, no additional acreage would
be required.

A total of 300 acre-feet of water would be
consumed in the coal cleaning operation. This

water would be obtained from the water supply
system being used for the pipeline operation. If

the coal cleaning operation were used, the total

water requirements of the coal slurry transpor-

tation project would be 20,800 acre-feet per

year including the 300 acre-feet per year from
local wells.

The coal cleaning plants would be construc-

ted in phases between 1983 and 1989, at the

same time as the phased slurry preparation
plants. Construction of the coal cleaning facil-

ities would require the work force for the slurry

preparation plants to be increased by one-
fourth. The total work force required for

construction of the combined facilities is shown
on Table 1-21. Similarly, the operating staff
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TABLE 1-19

PUMP STATION WATER REQUIREMENTS: COLORADO ALTERNATIVE

State Local Wells Required
Total Water Requirements

(acre-feet/year)

Wyoming 2 60

Colorado 2 90

Kansas 1 70
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TABLE 1-20

LIKELY PIPELINE CONSTRUCTION SPREAD HEADQUARTERS:
COLORADO ALTERNATIVE

Community County State

Gillette

Wright

Lusk

Cheyenne

Sterling

Colby

Hays

Wichita

Campbell

Campbell

Niobrara

Laramie

Logan

Thomas

EUis

Sedgwick

Wyoming

Wyoming

Wyoming

Wyoming

Colorado

Kansas

Kansas

Kansas
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TABLE 1-21

QUARTERLY BUILDUP OF CONSTRUCTION WORK FORCE:
COAL CLEANING OPERATION ALTERNATIVE

Year and
Quarter Workers

1982

43

1983

1 161

2 236

3 324
4 428

1984

1 503
2 550

3 298
4 253

1985

1 83

2 104

3 119

4 71

Year and
Quarter Workers

1986

1

2

3

4

101

134

114

115

1987

1

2

3

4

116

76

73

41

1988

1

2

3

4

25

33

26

61

1989

1

2

3

4

70

31

23

6
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Crook County Water Supply — Oahe Water Supply

for the combined facilities would be one-fourth

more than for the preparation plants alone.

Thus the total number of personnel required

would be 245.

The interrelationships of the coal cleaning

alternative with other planned projects would
be the same as those described for the proposed
action (Section 1.F.5, Wyoming projects only).

l.K CROOK COUNTY ALTERNATIVE
WATER SUPPLY SYSTEM

The Crook County alternative water supply

system is considered to be a decision-maker's

option. It is an alternative to the Niobrara
County well field, the primary water source for

the proposed action. Implementation of this

alternative would require ETSI to obtain new
well permits from the Wyoming State Engineer.

Under this alternative, the main water source

for the coal slurry transportation project would
be a well field drilled into the Madison Forma-
tion northeast of Gillette in Crook County,
Wyoming, as shown on Map 1-4. This water
supply system would require a total of approxi-

mately 770 acres during construction and 15

acres during operation.

Most aspects of the Crook County water
supply system would be the same as those

described for the Niobrara County well field in

Section 1.F.2 under Water Supply System. The
construction schedule and construction and
operating procedures would be the same as

outlined in that section. Due to increased flow
volumes in wells at this site, only about 24

wells would be required; hence, only about half

as many construction and operation personnel

would be required compared with the proposed
action well field.

Because of the more northerly location of

the well field, the distribution system for the

well-field water would be different from that

described for the Niobrara County well field.

The well-field pump station would pump water
through 47 miles of buried, 26-inch O.D. main
water pipeline to a distribution head tank at the

North Rawhide preparation plant. The tank

would supply the preparation plant at North
Rawhide and the water pipeline to the Jacobs

Ranch distribution head tank. This tank simi-

larly would supply the Jacobs Ranch prepara-
tion plant and the water pipeline to North
Antelope. Should this alternative water system
be constructed, the Gillette reserve water sup-

ply would be used, if needed, as described for

the proposed action in Section 1.F.2, Water
Supply System.

The interrelationships of the Crook County
alternative water supply system would be the

same as those described for the proposed action
(Section 1.F.5, Wyoming projects only).

l.L OAHE ALTERNATIVE WATER SUPPLY
SYSTEM

The Oahe alternative water supply system is

considered to be a decision—maker's option. It

is an alternative to the Niobrara County well

field, the primary water source of the proposed
action. Under this alternative, the Oahe Reser-
voir on the Missouri River near Pierre, South
Dakota, would be the major water source for

the coal slurry transportation project. Imple-

mentation of this alternative would require

ETSI to obtain a water right from the State of

South Dakota.

To develop this alternative it would be ne-

cessary to construct a 276-mile pipeline, with

eight pump stations, across western South
Dakota into Wyoming (Appendix A, Maps A-55
through A-59). The system would be designed

for a throughput of 30,200 acre-feet per year,

of which 10,000 acre-feet per year would be for

designated urban and rural areas in South
Dakota, generally along the pipeline route, and
20,200 acre-feet per year would be for ETSI's

use.

It is a requirement of the South Dakota
Department of Water and Natural Resources
that before it recommends a water right for

ETSI for 20,200 acre-feet per year, approxi-

mately 10,000 acre-feet must be designated to

the communities in western South Dakota. The
water right must be granted by the state's

Board of Water Management; and because the

amount exceeds 10,000 acre-feet per year, it

would be necessary to secure legislative ap-
proval for export as a result of an act passed by
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Oahe Water Supply - Slurry Pipeline Water Discharge Alternative

the South Dakota legislature in 1977 (SDCL
46-5-20.1). In addition, ETSI and the state of

South Dakota must still determine whether
pipeline ownership would be state or private.

Table 1-22 lists the names of communities
and areas to be served and the drop-off quanti-

ties and locations. For small quantities, the

pipeline would be directly tapped; in other

cases, lateral lines from the pipeline would
supply a number of drop-off points.

The intake structure at the reservoir would
be placed at or below elevation 1540 feet and
would be screened to avoid entrainment of fish

and aquatic animals. A U.S. Army Corps of

Engineers permit would be required for the

intake structure. The reservoir pump station

would monitor intake flow.

The main water pipeline would terminate at

the distribution head tank at the North Rawhide
preparation plant. This head tank would supply

the North Rawhide preparation plant and the

water pipeline to the Jacobs Ranch head tank.

The Jacobs Ranch tank similarly would supply

the Jacobs Ranch preparation plant and the

water pipeline to North Antelope. Should this

alternative be constructed, the Gillette reserve

water supply would be used, if needed, as

described for the proposed action in Section

1.F.2, Water Supply System.

During construction of this alternative, ap-

proximately 3353 acres of land would be dis-

turbed. Approximately 2 percent of this land is

federally controlled. All of the approximately
3345 right-of-way acres would be reclaimed as

outlined in Appendix C-l and returned to their

preconstruction use wherever possible except in

the case of large trees growing directly over
the pipeline. The land use of the 8 acres

required for the pump stations would be
changed for the life of the project.

A staff of 12 would be required to operate
and maintain the water supply system. The
pump stations would operate automatically.

l.M SLURRY PIPELINE WATER
DISCHARGE ALTERNATIVE

According to plans for the proposed action,

residual water from the slurry dewatering facil-

ities would be used by the power plants at each
coal delivery terminal. Under this alternative,

residual water would be treated as necessary
and discharged into nearby rivers or streams.
This alternative is evaluated at ETSI's request

in the event that a power plant would not wish

to use the residual water. It is considered to be

an ETSI system-design option rather than a

decision-maker's alternative.

Table 1-23 lists the potential points of dis-

charge, the streams or rivers involved, and the

approximate volumes of water to be discharged.

On the basis of laboratory investigations

completed to date, which simulated the pro-

posed slurry transport of coal, residual water
from the dewatering plant may require treat-

ment prior to discharge at some locations. To
meet established state standards, these facili-

ties would reduce the levels of total dissolved

solids (TDS), sulfate (SCO, and biochemical
oxygen demand (BOD,.) in the effluent as re-

quired. At this time, treatability studies are

underway (Plummer and Associates 1980) to

determine the treatment facilities required at

each alternative discharge site.

Before this alternative could be adopted,

ETSI would be required to obtain National Pol-

lutant Discharge Elimination System (NPDES)
and State permits from the Environmental Pro-
tection Agency (EPA) and the respective state

offices for all potential discharge sites. This

permit would specify the terms and conditions

under which discharge could occur, including

the quality of the discharge water. Water
treatment facilities would be constructed at

dewatering plant sites where necessary to meet
the NPDES requirements.

In order to obtain an NPDES permit, ETSI
would have to file an application with EPA
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TABLE 1-22

DISTRIBUTION OF WATER FROM
OAHE ALTERNATIVE WATER SUPPLY SYSTEM

Distribution Points Towns/Facilities Served

Water Water
Pump Station Distributed Delivered

Milepost Location (ac-ft/yr) Location (ac-ft/yr)

O-O 30,200 Receive from Oahe
Reservoir

O-20 Cheyenne 1,378 Cheyenne (rural) 1378.0

0-96 Philip 2,247.2 Philip

WaU
Wasta
Cedar (rural)

Kadoka
Belvedere
Okaton
Murdo
White River

Draper
Lyman-Jones (rural)

Vivian

Presho
Kennebec
Reliance

134.0
239.9
22.0
35.0

135.8
11.0

6.0
66.3

157.0
20.3

1153.0
29.2

116.0
80.5
41.2

0-138 New Underwood 452.8 New Underwood
Box Elder

Hermosa
Hermosa (rural)

21.8
280.0
45.0
106.0

0-163 Alkali 1,226.0 Alkali (rural)

Sturgis

22.0
1204.0

0-174 Whitewood 303.0 Whitewood
Butte-Meade (rural)

269.0
34.0

0-196 Belle Fourche 4,393.0 Belle Fourche
Unaccounted

1518.0
2875.0

0-287 North Rawhide 20,200.0 North Rawhide
preparation plant
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TABLE 1-23

ALTERNATIVE DISCHARGE OF DEWATERING PLANT
EFFLUENT INTO LOCAL RECEIVING WATERS

Discharge Quantity

Site Receiving Water
Maximum

gpm
Acre-Feet
per Year

,b
Ponca City, OK

Oologah, OKc
'
d

Pryor, OKb
'
c

'
d

Muskogee, OK

Independence, AR '
'

White Bluff, ARb
'
c

'
d

New Roads, LAb
'
c

Baton Rouge, LAC

Wilton, LAb '
C

Boyce, LAb,c

Lake Charles, LA b
'
c

Cypress Bend, AR

Arkansas River, 29 miles 2190
downstream of Ponca City

Verdigris River, 1 mile 1125
downstream of Oologah Dam

Neosho River (Grand River), 1760

40 miles upstream of con-
fluence with Arkansas River

Arkansas River, 4 miles 1645
downstream of confluence

with Neosho River (Grand River)

White River, between mouth and 1660
Lock & Dam 3, 20 miles downstream
from Lock 4, Dam 1 at Batesville

Arkansas River, 25 miles 1660
downstream of Little Rock,
between Lock & Dam 5 <5c 6

Mississippi River, 35 miles 660
upstream of Baton Rouge

Mississippi River, Baton Rouge 1660

Mississippi River, 13 miles 1660
downstream of Donaldsonville

Red River, 3 miles upstream 580
of Boyce

Calcasieu River, Lake Charles 1330

Mississippi River, upstream 6175
from Arkansas City

3540

1820

2845

2660

2685

2685

1065

2685

2685

940

2150

10,000

Note: Revised discharge volumes received too late for inclusion in the DEIS are provided in the

Project Description Technical Report (WCC 1980a). These changes do not substantially change
any of the conclusions presented here.

o
Depending on the final market configuration, the total discharge from all sites would not

exceed 12,450 gallons per minute (gpm), or about 20,000 acre-feet per year, representing a

37.4-MMTA system.

Potential proposed action site.

Potential market alternative site.

Potential Cypress Bend pipeline-barge alternative site.
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No-Action Alternative — All-Rail Alternative

Region 6, Dallas, Texas. EPA staff would
review the application and make a tentative

decision to issue or deny the permit. Should the

decision be to issue, a draft permit would be

prepared by EPA, with the assistance of the

appropriate state water division office for pub-

lic review and comment. Follow ing a well-

publicized public review period, usually 30 days,

EPA would make a final decision to issue or

deny the permit on the basis of public com-
ments received. EPA has the option to hold

public hearings on the permit application during

the public review period.

l.N NO-ACTION ALTERNATIVE

The proposed coal slurry transportation pro-

ject represents a new method of transporting

Wyoming coal to power plants in Oklahoma,
Arkansas, and Louisiana. No-action alterna-

tives are options available if neither the pro-

posed action nor any of its alternatives are

approved. In this case, the 37.4 million tons

annually (MMTA) of coal would be transported

by either an all-railroad transportation system
or a railroad-barge transportation system. The
information presented here is summarized from
the more detailed No-Action Technical Report
(WCC 19800.

l.N.l ALL-RAIL ALTERNATIVE

The all-rail alternative would involve trans-

portation of 37.4 MMTA of coal to the proposed

action markets shown on Map 1-1. Coal would
leave the Wyoming mines and be carried south

over track owned jointly by Burlington Northern
(BN) and Chicago and North Western (C&NW) to

Shawnee Junction, Wyoming. From there the

traffic would move over the BN system to

Kansas City, Missouri, where it would be trans-

ferred to a connecting railroad: Missouri-

Pacific; Kansas City Southern; Atchison,

Topeka, and Santa Fe; or Missouri- Kansas-
Texas.

The coal would be transported in unit trains.

The typical coal unit train would be made up of

100 to 110 cars, each carrying 100 tons of coal,

plus three to five locomotives, depending on the

grades and curves of the track. The unit train

would operate continuously between the mine

and the generating plant, with intermediate
stops only for servicing or crew changes but not

for delivery or receipt of other freight. Table
1-24 shows the all-railroad system buildup for

the proposed action markets.

Acreage Requirements and Land Status

At present, there is rail access to each coal

mine and also to each of the power plants. All

track between these points, except for the

interchange in Kansas City, has been designated

as mainline track (category A or B) by the

Federal Railroad Administration (U.S. Depart-
ment of Transportation 1977). No additional

acreage would be required for new rail routes,

and the railroads have all the rights-of-way
necessary for any upgrading of track capacity.

General Construction and Operation Procedures
Operation of unit trains depends upon equip-

ment specifications and operating parameters.
Equipment specifications include the number of

trains and the number, size, and type of cars

and locomotives in each train. The operating
parameters are cycle time, crew changes,
fueling needs, and maintenance needs. All of

these are established from the fuel-use analy-

sis, which considers total amount of coal to be
hauled; amount per day; contract period; mine
location; mine loading facilities; power plant

location; and power plant unloading, material

handling, and storage facilities.

On the basis of the above considerations,

the railroads involved have provided their

equipment specifications and operating assump-
tions. These are summarized in Table 1-25,

which shows for each mine-market combination
the originating railroad, delivering railroad, dis-

tance, cycle time, and number of trains. The
tonnages that would be carried over various
portions of the route and the associated number
of trains per day are shown in Table 1-26.

Time Frame
According to railroad construction plans, all

new track, additions of siding, and new control

systems necessary to carry the additional 37.4

MMTA will be in place prior to the proposed
start of pipeline delivery in 1985 (Boyce 1979).

The most critical link in the route is the

segment of new track in Wyoming that connects
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TABLE 1-25

OPERATING PARAMETERS FOR RAILROAD
DELIVERY TO MARKETS OF PROPOSED ACTION

Market
Receiving
Railroad

Delivering

Railroad

Round Trip

Distance
(miles)

Cycle
Time
(hours)

Number
of Trains

Pryor, OK BN MKT 2076 122.25 4

Ponca City, OK BN AT&SF 2200 124.45 5

Muskogee, OK BN MP 2242 133.25 4

Redfield, AR BN MP 2742 158.25 3

Newport, AR BN MP 2433 151.45 4

Boyce, LA BN MP 3303 187.45 3

Lake Charles, LA BN KCS 3148 200.75 9

New Roads, LA BN MP 3448 237.75 2

Wilton, LA BN KCS 3273 217.95

Total

11

45

Sources: Burlington Northern 1980; Kansas City Southern 1980; Missouri-

Kansas-Texas Railroad Co. 1980; Missouri-Pacific Railroad Co. 1980.

BN = Burlington Northern
MKT = Missouri-Kansas-Texas
AT&SF = Atchison, Topeka, and Santa Fe
MP = Missouri-Pacific

KCS = Kansas City Southern

a
Estimate includes loaded and empty trains.
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TABLE 1-26

TONNAGE AND NUMBER OF TRAINS, BY ROUTE SEGMENT,
FOR THE NO-ACTION ALL-RAILROAD ALTERNATIVE (37.4 MMTA)

Route Segment
Annual
Tonnage

Approximate
Number of n

Trains Daily

Wyoming Mines to Kansas City 37.4 20

Kansas City to Ponca City

Kansas City to Independence

Kansas City to Pryor

Kansas City to Muskogee

6.6

5.0

3.0

13.8

Muskogee to Redf ield 8.8

Redfield to Alexandria 3.8

Alexandria to Boyce

Alexandria to New Roads

1.8

2.0

Kansas City to Shreveport 9.0

Shreveport to Lake Charles

Shreveport to Wilton

4.0

5.0

Approximate number of daily trains needed to carry 37.4 MMTA of coal is

estimated using a factor of 1.848 tons per year per train per day. Estimate
includes loaded and empty trains.
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No-Action Alternative — Rail-Barge Alternative

Donkey Creek and Orin, which was completed
in 1979. The track runs through Campbell and

Converse counties in the southern Powder River

Basin and provides the only rail access to the

six mines.

Work Force
Estimates of the work force required to

operate the no-action railroad system of de-

livery to the proposed action markets are pre-

sented in Table 1-27.

Project Components
Project components include the unit train,

track, and signal systems, as well as in-place

facilities such as maintenance yards and offices

for centralized traffic control. Figure 1-10 is

an overview of a unit coal train transportation

system.

Unit trains of 100 to 110 hopper cars, each
carrying 100 tons of coal, would transport the

coal from the mines to the power plants. The
trains would be moved by special high-

horsepower locomotives. Depending on capa-
city requirements, portions of the track will be
136-lb/yd continuous welded rail, the heaviest

in use on railroads today. In addition, portions

of the route will be double-tracked, which per-

mits operation of trains in both directions at

the same time. Major maintenance facilities

already exist in Alliance, Nebraska, and Kansas
City, Missouri.

Interrelationship of All-Rail Alternative with

Other Planned Projects

The most important planned project affect-

ing the all-rail no-action alternative is the

C&NW Coal Line Project. This project is

presently before the Interstate Commerce
Commission for various approvals, and an appli-

cation for guaranteed loans is pending before
the Federal Railroad Administration. Com-
pletion of this project would provide an alterna-

tive means of moving coal by rail out of the

Powder River Basin to Kansas City and other

interchange points for delivery to connecting
railroads (Nesbitt 1980).

The project, shown on Map 1-5, has four

components: construction of a line jointly

owned by BN and C&NW; rehabilitation of an

existing line; construction of a new connecting
line; and construction of various maintenance
and operating facilities. Under this routing,

coal would be moved from the mines to

Shawnee, Wyoming, over the joint line. From
there it would move east over the 45-mile
rehabilitated line to Crandall, Wyoming, and
then south via the proposed 56-mile connector
line to Joyce Station, Nebraska, for interchange
with Union Pacific (UP) at South Morrill,

Nebraska. Union Pacific would then carry the

coal to Kansas City, Missouri; Council Bluffs,

Iowa; or other interchange points for delivery

to the connecting railroads that would carry the

coal to the power plant sites. The operation of

the coal unit trains would be as described

earlier, except for the differences between the

BN and C&NW-UP routes (Nesbitt 1980).

Depending on the timing of government ap-

provals and financial arrangements, construc-

tion could begin in the spring of 1981, and the
C&NW-UP line could be operational by the fall

of 1982. If the project is implemented, C&NW
estimates that by 1991 it would be transporting

40.3 MMTA over this line for delivery to utili-

ties located in the north-central states, the

south-central states, Texas, and possibly

Florida. Completion of this project would pro-

vide an alternative and competitive means of

moving coal by rail out of the Powder River
Basin to Kansas City and other interchange
points for delivery to connecting railroads

(Nesbitt 1980). Because the project's future is

still uncertain and subject to funding approval,

it is not included in the analysis of impacts.

1.N.2 RAIL-BARGE ALTERNATIVE

General Description and Location
Delivery of coal to the markets of the barge

alternative would be accomplished by a combi-
nation of rail and barge transport. The route
for this movement of coal appears on Map 1-1.

Coal would leave the Wyoming mines and be
carried south over the jointly owned BN-C&NW
track to Shawnee Junction, Wyoming. From
there the full 37.4 MMTA would be moved to

Lincoln, Nebraska. At that point coal destined

for rail delivery would be handled as described

for the all-rail alternative above. Coal that

was destined for barge delivery would travel

1-61



W
>

• • N—

*

w Hw <

2 W
E- ^
CO »J
W <
J D

c-
CM £<

1 5o
t—

1

5 tfw O j
_3 CO -<

CD a; <
< w Pi

H CU 1

SI
OH*-*
w tj
cu <
°6
z

CO
c
o
'+>

ed
t*
CDa
O

9 «
g cl3 CO

Oh 2

r S «

2 &
CO ^

O

CO
c
O

ed
s- CO
V c

3 H
Z «4-H

o

da*

pea
E cd

i -*o a)

in CO

C- CO

E «-

3U
o

CO o

CU
C

i
CD

Q

oo

CO

00
oo

ai *r eo CM OJ 00
CO CM CO <X> OJ a>
»-i CM ^r CO

o

CM

00 co rr o © T co o o
** m CM CO CM CO lO co CM

*r 00 o o o o o o co o

co
T-H m CM m m ^ m CO eo

CT> »-H

c
§
CO
(->

s.

§
M
cd

c

I

3
Cl

oj

CO

Z
CD

0-

s
Oh

s
Oh

s
Oh 0h

O
CO

CO

tt

4)

>>
o
CO

4->

CO

s
Oh

$
b
Cl
5

ho
O
-as

CU 0) 3
Z Z s

~H
0)

Oh

CO
O
fa-

1

CO
CD

t-

CO
jC

O
CD

ed

CO

O
0h
CO

<

Eh

O
CO

§
0h

>>
t-

0h

CO
C
'3 CO

a Ch
CD

>>
Cl

*> Ca o
E
CD

8
T5 CL

§ CO
C

•*Ho
CD CD

T> ^
8

CO

i—

i

jQ

CO +
CD

3 1
i-^ •^H
o a)
c

iJ

a> ««-H

«-> o
CO

E &
*->
CO EW 3

C
CO

CD

c
o X

CO
o a CO

t-, 5
t-
t—

1

o
CD

CD

CL

•3

'3
t-l

CO
"8

>
CO
CD

CD

be
H->

2
i—

H

bo CO
o CO t- ii

>
c

CD

>
CD

•"H > CO C
>> o CO c c
-O l-H

Cl
1

Cl

1

.2
o
CO

"8

CL

CO

O
CD

Cl

co
co

'•5

Cl

s

(h
CD

Cl
CO

g

s

CO

JZ
CD

J*
CO
Ch

1

3

"*»

ed
Kh
CD
Cl
O

E V x> CL

fc
c n jC "3
V <y t) H->

c
NH

CO CO CO o
w OJ w E-

1-62



Coal unit train current operations

range from 600 to 1200 miles

with a proposed run of 1700 miles

As train arrives at unloading area,

the car locked in the dumping cradle

...rotates 180% to empty contents.

Rotary coupler allows cars to remain

coupled as a unit.

Source: U.S. House of Representatives, 1977.

Figure 1-10. COAL UNIT TRAIN TRANSPORTATION SYSTEM

1-63



BURLINGTON NORTHERN'S
BELLE AYR SOUTH

• Reno Junction

-K

I

X\
X\

\
AlBill \ I

<N>

10

miles

20
_i

LEGEND

Burlington Northern/

Chicago & North Western

Chicago & North Western

Burlington Northern

Union Pacific

Proposed new Cnicago

& North Western Line

Related Service Facilities

\
\
\

Shawnee Junction

\.

45 miles renew

/Manville

•• Shawnee

•••••^-—Orin jur1ction

\
\
\
\
\
\
\
\
\

• •••••A\ A
ihawnee BRA^CH Ll^ *EHa?S':.

V SOUTH DAKOTA

\
NEBRASKA

\
\
\.

\
Chadron_

\
\

B'L'U>^ Al

Van Tassel I

Crandall—'^

"\

\
\^Torrington-i <£

South Torrington

.^Crawford
•"

>

I

"\

I

I

Alliance^

I

i
i
#

igton- A.

* K L ^Morrill

S*~*T;ma>|---T*^
/

,
'

. GeringV*..^- i

Joyce Station-1 " *»...„ •-—#-.«.
I

**•—-_--"A

Scottsbluff

Northporr/ \

Map 1-5. CHICAGO & NORTH WESTERN COAL LINE PROJECT

1-64



No-Action Alternative - Rail-Barge Alternative

east over BN track to St. Louis, Missouri, for

delivery to the Hall Street barge terminal. This

terminal is on a 45-acre site outside the city of

St. Louis and next to rail yards owned by BN.
The facility has a capacity of handling 10

MMTA and was designed specifically for the

transfer of low-sulfur coal, shipped by unit

train from the Powder River Basin to barges for

shipment south on the Mississippi River (Smock

1978, p. 29).

Coal would arrive at the terminal in unit

trains and would be either transferred directly

to a unit tow or stored. The terminal has a

500,000-ton storage yard with space for addi-

tional emergency storage (Smock 1978, p. 29).

The terminal equipment can unload coal at a

rate of 4000 tons per hour (tph). Barges can be

loaded at a rate of 6000 tph. The operations of

receiving incoming coal and stacking it in the

main yard and reclaiming coal from storage and
loading it on barges are fully automated (Smock
1978, p. 29).

Acreage Requirements and Land Status

Table 1-28 shows the system buildup for the

barge alternative. Except for Baton Rouge and
Wilton, it is anticipated that deliveries would
be made by rail to these markets prior to

operation of the pipeline. There is rail access

to each mine and mainline track from the mines
to the interchange points in Kansas City and St.

Louis.

In St. Louis, coal is transferred from rail to

barge at the Hall Street terminal. This trans-

shipment facility has a capacity of 10 MMTA,
of which 60 percent is under contract. To
handle any amount above this capacity would
require expansion of the facility or use of

another facility (Mankus 1980).

The Hall Street terminal is the only rail-

barge transshipment facility in St. Louis. It is

located on 45 acres of a 70-acre site and could

be expanded to handle up to 18.3 MMTA
(Mankus 1980).

General Operation
Table 1-29 summarizes the operation of the

rail-barge alternative, showing for each mine-
market combination the originating railroad,

delivering railroad, or barge and the distance,

cycle time, and number of trains and barges.

The tonnages that would be carried over the

various portions of the route and the associated

number of trains per day and barges per day are

shown in Table 1-30.

Time Frame
All new track, additions to sidings, and new

control systems necessary to move 18.8 MMTA
to Kansas City and 18.3 MMTA to St. Louis will

be in place prior to the start of pipeline coal

delivery in 1985. While rail capacity will be
adequate, transshipment facilities in St. Louis

are not now capable of handling the full 18.3

MMTA. Considering current capacities and
current commitments, there is a capacity

shortage of 12.3 MMTA. Studies are underway
for construction of new terminals and expansion
of existing terminals that could meet this fu-

ture demand (Mankus 1980).

WorkJForce
Transshipment of coal from rail to barge is

not a labor-intensive activity. At present,

approximately 30 to 40 people operate the Hall

Street terminal, and increased traffic up to the

terminal's capacity would not affect the num-
ber (Mankus 1980). It is estimated that another
30 to 40 people would be needed to staff a
facility meeting the 12.3 MMTA shortfaU.

Each barge tow is assumed to involve 15

people. Table 1-31 summarizes the numbers of

people, for both rail and barge, associated with
this alternative.

Project Components
Project components unique to this alterna-

tive are those associated with the rail-barge

transshipment facility. They include the ma-
terial handling equipment at the terminal: a
rotary car dumper and train positioner, a rail-

mounted stacker/reclaimer, a radial stacker, a
tunnel reclaim system, a stationary luffing

boom-type barge loader, a barge-haul system,
and interconnecting conveyors (Smock 1978, p.

29).

Barges 195 feet long and 35 feet wide, with

a 9-foot draft and 1500-ton capacity would be
used (Rieber and Soo 1977a, p. 4-9) Each tow
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TABLE 1-30

TONNAGE AND NUMBER OF
TRAINS AND BARGES, BY ROUTE SEGMENT

Route Segment
Tonnage Number of Number of

(MMTA) Trains
a

Barges

Wyoming mines to Lincoln, NB

Lincoln to Kansas City, KS

Kansas City to Newport, AR

Kansas City to Pryor, OK

Kansas City to Oologah, OK

Kansas City to Redfield, AR

Lincoln to St. Louis, MO

St. Louis to New Roads, LA

St. Louis to Baton Rouge, LA

St. Louis to Wilton, LA

37.1 20

18.8 10

5.0 3

5.3 3

8.5 5

5.0 3

18.3 10

18.3 3

16.3 2

5.0 1

Calculation of daily trains (round trips) assumes 1.848 million net tons per year
per train per day (Peat, Marwick, Mitchell <5c Co. 1979, p. n-4). Estimate
includes loaded and empty trains. Daily barge calculation assumes 25 barges
per tow and 37,500 tons per tow.
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TABLE 1-31

OPERATIONS PERSONNEL ESTIMATES: NO-ACTION RAILROAD-BARGE ALTERNATIVE

Destination

Railroad/

Barge
Number
Personnel

500-mi Brake
Inspection Pull-by

Number of

Trains
8

Tons

Kansas City, MO BN 48 3 2 4 18.8

Pryor, OK MKT 16 1 1 7 5.3

Oologah, OK MP 16 4 1 3.5

Redfield, AR MP 64 2 8 3 5.0

Newport, AR MP 24 1 11 4 5.0

St. Louis, MO BN 48 3 2 4 18.3

New Roads, LA Barge 45 - - 2 2.0

Baton Rouge, LA Barge 240 - - 8 11.3

Wilton, LA Barge 120 - - 4 5.0

BN = Burlington Northern.

MKT = Missouri-Kansas-Texas.

MP = Missouri Pacific.

o
Estimate includes loaded and empty trains.

1-69



Alternatives Considered but Eliminated - Other Slurry Transport Media

would use 15 barges, for a total of 37,500 tons

per tow. Travel downstream would average
approximately 10 miles per hour; movement
upstream would be at a rate of 5 miles per hour

(Eickhorst 1980).

Interrelationship of Rail-Barge Alternative with
Other Planned Projects

In addition to the C&NW Coal Line Project

discussed in Section l.N.l, this alternative

would also be affected by Corps of Engineers'

plans to rebuild the Alton Lock and Dam fa-

cility north of St. Louis, on the Mississippi

River. Delays as long as 72 hours are affecting

traffic using the existing facility (Mankus
1980). Construction of a new 1200-foot lock

would decrease this delay and increase daily

tow traffic from 39 to 66 units by the year 2035
(Dutt 1980). Without this improved facility, St.

Louis would be the major transshipment point

for tows entering the river southbound. This

would increase shoreside activity in the city,

and land use pressure, particularly to build

more transshipment facilities, would be likely

to increase (Department of the Army 1976, p.

36).

1.0 ALTERNATIVES CONSIDERED BUT
ELIMINATED FROM DETAILED

l.O.l

ANALYSIS

OTHER PIPELINE OR PIPELINE-
BARGE ROUTES

An alternative pipeline route through
Arkansas and Louisiana was studied. This route

was to the east of the proposed action route but

was eliminated from further consideration in

order to avoid potential impacts to the feder-

ally listed endangered red-cockaded wood-
pecker, whose habitat has been identified as

mature pine forests. Several miles of mature
pine forests were located during aerial surveys

along the eastern route in Arkansas. The
proposed action route was selected to avoid

mature pine forests, and the eastern route was
eliminated from further consideration.

Another pipeline-barge alternative was ini-

tially studied. This alternative would have
delivered coal to a proposed market near

Penton, Mississippi, and would have included a

barge loading facility on the east side of the

Mississippi River. This alternative was elimi-

nated because siting of the proposed power
plant at Penton has been postponed indefinitely

(Eiserman 1980). The elimination of this mar-
ket also eliminated the need for further consi-

deration of a barge loading facility at this

location.

Barges
The Arkansas River provides a potential

barge route for transporting ETSI coal but was
excluded from further consideration for the
following reasons: (1) This alternative would
require a barge loading facility at the port of

Catoosa east of Tulsa, Oklahoma, and barge
unloading facilities for the Muskogee and White
Bluff terminals, the only terminals that could
be served by barges on the Arkansas River. (2)

This alternative could not be used to provide
coal shipments to the Ponca City, Oologah, and
Pryor terminals, which are all served prior to

reaching the port of Catoosa, nor to the Inde-

pendence terminal, which is not on the Arkan-
sas River. In addition, the Muskogee terminal
is only 30 miles from the port of Catoosa,
which is too short a distance to make barge
shipment feasible.

The Arkansas River channel has inadequate
capacity to handle the large volume of coal

ETSI is proposing to transport because locks on
the river would be unable to handle the conges-
tion generated by approximately 3000 trips of

the large barge units (Walker 1980).

1.0.2 OTHER SLURRY TRANSPORT MEDIA

Hydrocarbons
Replacement of water as a transporting

fluid with other candidate liquids such as me-
thanol, crude oil, fuel oil, or liquefied petro-

leum gas was studied as an alternative. These
liquids were eliminated from consideration be-

cause of their unavailability in sufficient vol-

umes at the coal preparation sites. Although
hydrocarbons can be produced from coal, this

process also requires large volumes of water.
Processing plants are not presently operating or

scheduled to be operating in the preparation
plant vicinity by 1985 when the coal slurry
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Alternatives Considered but Eliminated — Other Water Supply Sources

transporation project is scheduled to begin

operation.

Carbon Dioxide

Carbon dioxide (COJ is becoming incre-

asingly in demand for use in tertiary oil

recovery processes; and according to the

National Petroleum Council (1976), there exists

a potential need for CO„ in Louisiana. Thus its

use as a transporting fluid was evaluated.

The estimated slurry loading would be 47

percent as-mined coal; therefore 42.3 MMTA of

C0
2
would be required to transport 37.4 MMTA

of as-mined coal. This is equivalent to about

112 billion standard cubic feet of CO
?
annually.

Carbon dioxide is not available from other

sources in sufficient quantities in the area and
there are no known plans to produce any C0

2
in

the area within the time frame of the proposed

project.

The alternative was eliminated because of

the undeveloped technology of such a slurry

mixture. In addition, any research being done is

considered to be proprietary information and
therefore is unavailable.

Treated Wastewater
This concept was evaluated and eliminated

because of the unavailability of significant

quantities (20,200 acre-feet per year) of unap-
propriated wastewater. Based upon an esti-

mated water usage of 100 gallons per capita per

day, and a flow into the treatment plants of 80

percent of water used and 10 percent loss to

sludge, an estimated 72 gallons per day (0.081

acre-foot per year) of treated wastewater
would be available. Supply of 20,200 acre-feet

per year of wastewater would require collection

of all the water from population centers total-

ing 250,000 people. Such a quantity of water is

not available in Wyoming. Detailed analyses of

cost and energy would be required to evaluate

any sources outside Wyoming.

1.0.3 OTHER METHODS OF TRANSPORT

Trucks
Truck transport was evaluated but was eli-

minated as being impractical for the large

quantities considered here. Such a scheme
would require 40,000 twenty-ton trucks to be on
the road at all times, with a truck loading

operation required every 45 seconds at each of

the coal preparation plants.

1.0.4 OTHER WATER SUPPLY SOURCES

Return Water Line

Water from the Mississippi River could be
transported to the coal preparation sites for use

in the slurry pipeline system. A water pipeline

would have to be constructed adjacent to the

slurry line, and centrifugal water pumps would
have to be installed at the slurry pump station

sites. The return water line was eliminated

from detailed analysis because it would con-
sume energy at the rate of 217,000 Btu/ton of

coal as well as an additional commitment of

approximately 1090 acres to construct the re-

turn water line. This would result in additional

disturbance and environmental damage.

l.P COMPARISON OF PROPOSED ACTION
AND ALTERNATIVES

The key facts pertaining to the descriptions

of the proposed action and alternatives are
summarized on Table 1-32.
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CHAPTER 2

COMPARATIVE ANALYSIS OF THE
PROPOSED ACTION AND ALTERNATIVES

The energy efficiencies and environmental

impacts of the proposed action and altern-

atives, including the no-action alternative, are

compared in this chapter.

2.A ENERGY EFFICIENCY

Transportation of coal requires energy. The
different scenarios being considered would con-

sume different amounts of energy in transpor-

ting a certain amount of coal to the specified

destinations. These comparative amounts of

energy have been calculated for the more
viable scenarios and are presented in an energy

consumption table (matrix) for comparison pur-

poses (Table 2-1).

The transportation efficiencies of these ma-
jor scenarios are also presented in a table

similar to the energy consumption matrix, but

showing comparative percentages (Table 2-2).

These percentages show the comparative
amount of energy that would be delivered after

allowing for the energy consumed in transporta-

tion.

2.A.1 ENERGY CONSUMPTION AND EFFI-
CIENCY MATRICES

The common measure of transportation en-

ergy consumption is the ratio of energy con-
sumed in transportation per unit of commodity
transported. When the commodity transported

is coal, this energy consumption is expressed as

British thermal units (Btu) per ton of as-mined
specification coal. (A Btu is defined as the

amount of heat (energy) required to raise the

temperature of 1 pound of water 1 degree
Fahrenheit.)

The energy consumptions shown in Table 2-1

are expressed in terms of this common
measure. These figures were calculated at the

raw energy level. For electric power, it is the

amount of energy from coal required to enter a

power plant to generate the necessary elec-

tricity. This takes into account the energy

losses encountered in the power plant boilers

and turbines. Calculating the energy consump-
tions in this way gives a truer picture of the

amount of raw resources consumed in gener-

ating the required power. For diesel fuel, the

figures are based on the amount of raw energy
from crude oil to produce the required diesel

fuel energy. This dual basis (i.e., coal for

electrical power and crude oil for diesel fuel)

was chosen because no concrete evidence

stating that diesel fuel would be primarily made
from coal over the lifetime of the ETSI project

could be found, although the technology does

exist. Diesel fuel made from coal requires

more energy than making it from crude oil

(about 1.92 times more energy). However, coal

is an indigenous source of energy, which is an
advantage, whereas at least part of the crude

oil would be from foreign sources.

This dual basis does not allow a direct raw
energy consumption comparison, though.

Hence, for the alternatives involving the use of

diesel fuel (scenarios 5, 7, and 8), the energy
consumption required if diesel fuel were to be
produced from coal is shown in parentheses and
footnoted by (d). This gives a direct compar-
ison with the other scenarios' figures assuming
an alternative energy source (i.e., diesel fuel

made from coal).

Taking the case of the no-action (all rail)

alternative, the energy consumed due to diesel

fuel usage is divided by the coal-to-crude oil

thermal efficiency factor to obtain the energy
consumed if the diesel fuel were produced from
coal. This is added to the rest of the energy
consumption components to obtain the revised

total figure (See Table E-l in Appendix E for

energy consumption components):

Diesel fuel portion:

53 4?

5

4

2

34
= 1,027,758 Btu/ton

(see Table E-3 in Appendix E
for conversion factor)

Electrical and losses portion:

35,754 Btu/ton

2-1
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Comparative Analysis - Energy Efficiency

Total

1,027,758 + 35,754 = 1,063,512 Btu/ton
= 1,064 x 10 Btu/ton

Similar numbers were obtained for the no-

action (railroad-barge) alternative and pipeline-

barge alternative, taking into account railroad

and barge diesel fuel consumption.

Another way of stating transportation

energy efficiencies is to express them in terms
of percentages as shown in Table 2-2. In this

case, the percentages express the ratio of the

amount of energy contained in the coal minus
the energy consumed in transporting the coal to

the amount of energy contained in the coal, or

in other words, the effective amount of energy
to be delivered after subtracting the energy
required to transport it. These percentages are

derived by:

[(energy contained in coal - energy con-

sumed transporting coalH(energy contained
in coal)] x 100

Each ton of coal contains approximately 16.7 x

10 Btu. Hence for the proposed action using

the Niobrara water supply system, the per-

centage is:

[(16.7 x 10°

Btu/ton)-!- (16.7 x

96.02%

Btu/ton -

10 Btu/ton)]

664 x 10

K 100 =

1. Proposed Action
Three preparation plants with no coal clean-

ing.

Slurry pipelines and pump stations.

Nine dewatering facilities.

Boiler feed moisture correction.

Water treatment at dewatering facilities.

Water supply and pipelines.

2. Proposed Action - Colorado route

(Includes the same components as proposed
action, but slurry pipeline follows the Colo-
rado route.)

3. Market Alternative

(Includes the same components as proposed
action, but coal is delivered to different

markets.)

4. Market Alternative-Colorado Route
(Includes the same components as market
alternative, but pipeline follows the Colo-

rado route.)

5. Pipeline-Barge Alternative

Three preparation plants with no coal clean-

ing.

Slurry pipelines and pump stations.

Five dewatering facilities.

Boiler feed moisture correction.

Barge loading.

Barge transportation to three markets.

Water treatment at dewatering facilities.

Water supply and pipelines.

Coal consumption at Cypress Bend.

Likewise one could state that 100 - 96.02 = 6.

3.98% is consumed in transporting the coal.

It must be noted here that the numbers in

Tables 2-1 and 2-2 are not true total figures

stating that so much energy is consumed in

transporting the coal, because all of the energy
debits have not been included such as grinding

energy. Hence, the numbers are comparative
energy consumption and percentage figures.

The methodology and sources of data for

developing the information in Table 2-1 are

shown in Appendix E. The components that 7.

comprise each of the proposed action and alter-

native scenarios in Table 2-1 are listed below:

Proposed Action with Coal Cleaning Alter-

native

(Same components as proposed action.)

Add: Coal cleaning facilities.

Cleaning weight loss - Btu's lost

Cleaning weight loss adjustment.

The rationale for including the energy lost

in the coal cleaning refuse as an energy
consumption component is that this coal is

assumed to be irretrievable with both
present and future commercial technology.

No-Action Alternative (All Rail)

Railroad loading facilities.

Railroad unit trains to nine markets.
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Comparative Analysis — Energy Efficiency

Railroad unloading facilities.

Railroad windage losses.

8. No-Action Alternative (Railroad-Barge )

Railroad loading facilities.

Railroad unit trains to four markets.

Railroad unloading.

Railroad windage losses.

Barge loading.

Barge transportation to three markets.

One component worth mentioning is the

steam supplied to the aewatering plants. It

poses a penalty to the power plants under
normal load conditions; however, it is an incre-

mental steam requirement and does not require

a proportional increase in coal burned by the

power plants because part of this steam energy
is waste heat. Therefore, the Btu's in the

additional coal consumed to provide steam for

slurry dewatering have been debited to the

slurry pipeline scenarios.

The following are components that have
been excluded from the energy consumption
analysis and thus are not included in Table 2-1:

1. Human labor.

2. Energy consumed in manufacturing or fabri-

cating pipeline physical plant and railroad track

and cars.

3. Energy used in transporting fuels to railroad

fuel depots or electricity to pipeline power
sources.

4. Energy benefits associated with burning coal

that has lower sulfur and ash content at the

power plant (pipeline cleaned coal).

5. Energy required to mine the coal.

6. Energy consumed by small vehicles used in

pipeline or railroad general transportation or

maintenance.

7. Coal grinding energy (necessary in all cases).

All of the 98 possible permutations have not

been listed in these matrices because they
would become too large for making a practical

comparison, and upon inspection of these

results, it can be seen that many of the alter-

native scenarios need not be listed for decision-

making or comparison purposes. In particular,

water treatment at the dewatering plants has

been included in all of the slurry pipeline sce-

narios and not treated separately, which would
have generated many more combinations. It

only consumes 1000 Btu/ton of energy, which is

an insignificant amount compared with the

totals shown in Table 2-1, and thus would be of

little, if any, importance in decision making.

Also, all the possible coal cleaning scenarios

have not been included because it can be seen
that they will yield very high energy consump-
tions. Upon comparison of scenarios one
through five, it can be seen that other combi-
nations employing coal cleaning will yield even
higher consumption figures than scenario six

(with the pipeline-barge-Colorado route with

coal cleaning alternative yielding the highest

energy consumption of all).

In addition, the figures for some of the

scenarios not mentioned can be derived by
arithmetic inspection, such as the energy con-

sumption of the pipeline-barge-Colorado route

alternative, which would be higher than the

pipeline-barge alternative by an amount equi-

valent to the difference between the market
alternative and the market alternative-

Colorado route scenarios.

Based on the assumptions and calculations

described above, the following conclusions can
be drawn:

1. The most energy efficient scenario is the

no-action (all rail) alternative, with a .compara-
tive energy consumption of 570 x 10 Btu/ton
of delivered as-mined coal. (Some 3.41%
[comparative] of the total energy transported
would be consumed, with a resulting compara-
tive efficiency of 96.59%.)

2. The most energy efficient slurry transporta-

tion scenario is the proposed action using the

Crook County water supply system, with a

comparative energy consumption of 659 x 10

Btu/ton of delivered as-mined coal. (Some
3.95% [comparative] of the total energy trans-
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ported would be consumed, with a resulting

comparative efficiency of 96.05%.)

In order to put these figures in further

perspective, it must be noted that the no-action

(all rail) alternative primarily uses crude oil as

an energy source, while the proposed action can
utilize either coal or crude oil as a source. If

the no-action (all rail) alternative were to

derive its diesel fuel from coal as shown above,

the consumption would be 1064 x 10 Btu/ton,

or 6.37% of the energy transported, with a

resulting efficiency of 93.63%.

3. The most efficient slurry pipeline scenario is

the proposed action; the least efficient is the

pipeline-barge-Colorado route with coal

cleaning alternative (determined by inspection).

4. The most efficient water supply system is

the Crook County system; the least efficient is

the water recycle system.

2.B ENVIRONMENTAL IMPACTS

The environmental impacts for the proposed
action and the major alternatives are compared
in this section. The alternatives considered are

market, Cypress Bend pipeline-barge, Colorado,

Crook County water supply system, Oahe water
supply system, no-action, coal cleaning oper-

ation, and slurry pipeline water discharge. For
comparison purposes it is useful to group the

alternatives into four categories: processing

alternatives, water supply system alternatives,

slurry pipeline system alternatives, and no-

action alternatives. Alternatives within each
of these categories will be compared and then
the categories will be compared. Such compar-
isons are difficult, especially between the

slurry pipeline system alternatives and the no-

action alternatives. The significant impacts
that can be quantified are shown in Tables 2-3

and 2-4.

2.B.1 PROCESSING ALTERNATIVES

The coal cleaning operation and slurry pipe-

line water discharge alternatives are processing

alternatives considered at the request of the

applicant (ETSI). The facilities required for the

coal cleaning operation would be located within

the boundaries of the coal slurry preparation

plants, so this alternative would not require

additional land. The cleaning operation would
require an additional 300 acre-feet of water per

year, which would be obtained from the

Madison aquifer. The withdrawal of this addi-

tional water would not measurably increase the

drawdowns resulting from withdrawal of the

20,200 acre-feet required annually by the pro-

posed action. This alternative would require

approximately one-fourth more construction

workers at the preparation plant sites. No
additional personnel would be required for oper-

ation. The additional construction workers
would not significantly increase the preparation

plant construction impacts (see Section 4.E.1).

Facilities for the slurry pipeline water dis-

charge alternative would be located at the

dewatering plant sites, so this alternative would
not require additional land. No additional

workers would be required for construction or

operation of these facilities. Because the dis-

charged water would have to meet the appli-

cable state water quality standards and
National Pollutant Discharge Elimination

System (NPDES) permit standards set by the

Environmental Protection Agency (EPA), this

alternative would have no significant effects on

the environment (see Section 4.H.1).

These two processing alternatives are not

considered further in the comparison of alter-

natives because they would not cause any signi-

ficant impacts.

2.B.2 PROPOSED ACTION AND WATER
SUPPLY SYSTEM ALTERNATIVES

The major issue raised during the scoping

process (Appendix B-l) concerned potential

ground-water impacts that would be caused by

the proposed action (Niobrara County well

field). Thus two alternative water supply sys-

tems were studied: an alternative well-field

site in Crook County, Wyoming, and the Oahe
Reservoir in South Dakota. Impacts of the

Niobrara County well field and the alternative

water supply systems are shown in Table 2-4.
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Comparative Analysis — Environmental Impacts

The water supply system impacts can be com-
pared in terms of land disturbed during con-
struction, land required for operation of surface

facilities, areas potentially affected by ground-

water drawdowns, changes in water quality,

spring and stream flow reductions, construction

impacts, and energy efficiency.

Construction of the Niobrara main water
pipeline would temporarily disturb land within a

68-mile right-of-way, the Crook County pipe-

line would disturb 47 miles of right-of-way, and
the Oahe pipeline would disturb 276 miles.

Construction of the Niobrara County well

field would temporarily disturb 852 acres; 28

acres would be permanently removed from
production by the system's surface facilities.

The Crook County well field would temporarily
disturb 757 acres; 15 acres would be perma-
nently removed. The Oahe alternative would
not require a well field, but 3345 acres would
be temporarily disturbed by the main water
pipeline; 8 acres would be permanently
removed. None of the land that would be
permanently removed from production by the

Niobrara or Crook County well field is prime
farmland. About 2 acres of prime farmland
would be removed by Oahe alternative facili-

ties.

The Niobrara County water supply system
may affect one federally listed threatened or

endangered species. The Crook County system
may affect one species, and the Oahe system
may affect two.

Construction of the Oahe pipeline could

make it feasible to supply 24 South Dakota
communities with additional domestic water.
The Niobrara and Crook County water supply

systems could not provide similar opportunities

for any communities.

There would be no ground-water impacts
with the Oahe alternative because it does not
involve withdrawal of any ground water. After
50 years of pumping 20,200 acre-feet of water
annually from the Niobrara County well field,

parts of 7 counties would be affected by
Madison aquifer drawdowns greater than 25
feet. After similar pumping from the Crook

County well field, parts of 11 counties would be
affected by drawdowns greater than 25 feet.

A comparison of the Table 2-4 acreage
figures presented for different potentiometric
surface declines shows that pumping from the

Crook County well field would affect a larger

area than pumping from the Niobrara well field.

Potentiometric surface declines of more
than 25 feet would occur in the Madison aquifer

over a 16,700-square-mile area if pumping were
to occur from the Crook County well field; only

5300 square miles would be affected by more
than 25 feet of Madison potentiometric surface
declines if pumping occurred from the Niobrara
well field. Although pumping from the Crook
County well field would affect a larger surface

area than would pumping from the Niobrara
well field, drawdowns within the vicinity of the

Crook well field would be less than those near
the Niobrara well field. Water levels in the

Madison aquifer would decline by more than 400
feet within a 15-mile radius (500 square miles)

of the Niobrara well field, whereas a maximum
of only about 200 feet would occur within a 10-

mile radius (470 square miles) in the vicinity of

the Crook well field.

The number of industries or communities
served by public water supplies that would be
affected by a water-level decline of more than
25 feet would also differ, depending upon which
ETSI well field was pumped. Only two supplies

would be affected by water-level declines ex-
ceeding 25 feet if the Niobrara site were
pumped, whereas seven supplies would be
affected if the Crook well field were pumped.
The maximum amount of water-level decline

that would be felt by an industrial or municipal
water supply user, however, would be less with
the Crook well field than it would be with the
Niobrara well field. At Provo, South Dakota,
water levels could decline as much as 343 feet,

whereas the maximum decline if the Crook well

field were pumped would occur at the Madison
water well used for water flooding at the Bell

Creek oil field, where only 162 feet of decline

would be expected to occur. The predicted

drawdown at Edgemont with use of the

Niobrara well field would be 303 feet and only 8

feet with pumping from the Crook well field.
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Spring flow and stream flow reduction would

be expected to be small if either the Niobrara

or Crook well field were pumped. Over all,

fewer of these surface-water resources would
be affected if the Niobrara well field were
pumped than if the Crook well field were
pumped.

Little or no change would occur in water
quality at water wells, other than at the ETSI
well fields. The Gillette well field is the only

location outside the ETSI well fields where a

water quality change would be expected to

occur. At the Gillette site, the total dissolved

solids concentration would be expected to

increase by 20 mg/1 with pumping from either

the Crook or Niobrara well field.

The main construction impacts for all three

water supply systems would result from the

influx of construction workers. The impacts for

both well fields would be similar. Although
more workers would be required to construct

the Oahe alternative, these workers would be
spread over the entire length of the pipeline

right-of-way and would not have any significant

impacts on any local community (Section

4.G.2). The Crook County water supply system
would require half the number of workers
required by the Niobrara system. This would
result in slightly less overall impact.

There would be little difference between
the water supply systems in terms of energy
efficiency. The efficiencies would be 96.02

percent for the Niobrara well field, 96.05 for

the Crook well field, and 95.93 percent for the

Oahe alternative. Although the well-field

energy efficiencies would be the same, the

Niobrara well field would consume slightly

more energy, 664 x 10 British thermal units

(Btu) per ton as opposed to 659 x 10 Btu for

the Crook County well field (see Section 2.A.1).

Oahe would consume 679 x 10 Btu.

2.B.3 PROPOSED ACTION AND SLURRY
PIPELINE SYSTEM ALTERNATIVES

As shown in Table 2-3, there are very few
differences in the impacts of the various slurry

pipeline systems (proposed action, market

alternative, Cypress Bend pipeline-barge alter-

native, and Colorado alternative). The major
impacts of these alternatives would be related

to ground-water withdrawal and construction;

few impacts would result from operation. This

contrasts with the no-action alternatives (all-

railroad and railroad-barge transportation),

which would have no water or construction

impacts and many operation impacts.

In the Wyoming region, construction impacts
(including construction and service-sector em-
ployees) would be essentially the same for the

proposed action and the various slurry pipeline

alternatives. This is because the impacts are

primarily due to construction of the preparation

plants and well field. In all cases, Wyoming
construction would provide for a peak construc-

tion employment of 1624 for a period of 1 to 2

years. Population would increase in the area
for this same period by 2609 workers and family

members. Operation figures would be less: 534

permanent jobs (construction and service), with

an associated population increase of 1064.

Property tax revenues from the Wyoming facil-

ities would generate about $3,298,000 annually

(see Section 4.A.2).

The employment and population increases

for the remainder of the pipeline, including

pump station and dewatering plant areas, would
be different for the proposed action and each of

the slurry pipeline alternatives. This is because
of differences in the length of the main slurry

pipeline. However, differences between the

employment and population increases for the

different systems have little meaning, because
the increases would be scattered over such a

long right-of-way. The impact analyses for the

proposed action, market alternative, and
Colorado alternative did not indicate any signi-

ficant impacts on any one locality. For the

Cypress Bend pipeline-barge alternative,

however, construction of the dewatering plant

and barge loading facility at Cypress Bend,

Arkansas, would create a significant localized

impact during the construction phase. The
impact would be due to a peak population

increase of 1593 for less than 2 years, which
would affect housing and some public services

in the towns of Arkansas City, McGehee,
Dermott, and Dumas, Arkansas (see Section

4.C.2).
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There would be some differences between
the biological impacts of the proposed action

and the pipeline system alternatives. The pro-

posed action would temporarily disturb 21,877

acres; the market alternative, 21,356 acres; and
the Cypress Bend pipeline-barge alternative,

16,279 acres. The amounts of vegetation per-

manently removed from production by surface

facilities would not vary significantly, however.
The proposed action would remove 853 acres;

the market alternative, 843 acres; and the

Cypress Bend pipeline-barge alternative, 818

acres. The acreage removed would be widely

scattered and does not include a large area in

one place. The proposed action facilities would
remove 375 acres of prime farmland; the

market alternative, 305 acres; and the Cypress
Bend pipeline-barge alternative, 365 acres. The
Colorado alternative would remove 25 acres,

which would be less than equivalent sections of

the proposed action, market, or pipeline-barge

alternative. There would be no differences in

the number of federally listed threatened or

endangered animal species that may be
affected by the proposed action, market, or

Cypress Bend pipeline-barge alternative. The
Colorado alternative would affect one more
species than equivalent sections of the proposed
action or other alternatives. In addition, one
plant species that will be included on the

federal list by December 1980 may be affected

by the Colorado alternative (see Section 4.D.4).

There are differences in the number of

areas that would have significant visual

impacts: 36 for the proposed action, 33 for the

market alternative, and 23 for the Cypress
Bend pipeline-barge alternative.

Of some concern, but of relatively minor
impact, are the numbers and types of river

crossings. The proposed action would cross 58

rivers requiring Department of Army (Corps of

Engineers) permits; the market alternative, 54;

and the Cypress Bend pipeline-barge altern-

ative, 35. Some of these rivers have special

classifications because of their scenic or rec-

reation qualities. The proposed action would
cross 3 rivers included in state scenic river

systems; the market alternative would cross 6;

and the Cypress Bend pipeline-barge alternative

would cross 3. The Heritage Conservation and

Recreation Service has recently identified

Phase I Inventory Rivers. The proposed action

would cross 8; the market alternative, 7; and
the Cypress Bend pipeline-barge alternative , 4.

2.B.4 NO-ACTION ALTERNATIVES

Two no-action alternatives were considered:

all-rail transportation of coal, and railroad-

barge transportation. Unlike the proposed

action and pipeline system alternatives, the

major impacts of the no-action alternatives

would result from operation instead of con-

struction. There would be no construction

required for the all-rail alternative. Although
barge loading facilities would have to be ex-

panded for the railroad-barge alternative, no
significant impacts would result (Section 4.1.1).

In general the two no-action alternatives

would have the same operation impacts,

because no significant impacts would be caused

by the barge segment of the railroad-barge

alternative. To facilitate the impact disc-

ussion, only figures for the all-rail no-action

alternative will be given below.

The number of people required for rail oper-

ation alone is estimated to be 2500, with an

additional 3200 required for related functions

such as rail maintenance and supporting

services. Whether this results in the same
number of new jobs is a function of over-

employment at some of the railroads as well as

expected future gains in productivity.

The all-rail no-action alternative would add
an estimated 20 daily trains to the existing

traffic between Wyoming and Kansas City.

This represents a 39 percent increase in traffic

on the Burlington Northern segment from Table
Rock, Nebraska, to Napier, Missouri. Because
coal would be delivered via many different

routes south of Kansas City, the maximum
increase in daily trains would be much less in

this part of the system. The largest daily

increase, 28 percent over existing traffic, or 8

trains, would occur on the Kansas City to

Muskogee route. The smallest increase would
be 14.4 percent, on the segment from Grand
Island to Aurora, Nebraska.
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To illustrate the possible operation impacts
of a no-action alternative, two extreme cases

are used as examples. There would be a 29

percent increase in rail traffic through

Torrington, Wyoming. The town is divided by
the tracks. About 85 percent of the population

and all services, including schools, police, and
fire, lie north of the tracks. Thus the traffic

increase would aggravate existing problems for

the 15 percent of the population lying south of

the tracks. These problems include delays for

police, fire, and emergency equipment; traffic

congestion; and potential accidents. The other

extreme would be Grand Island, Nebraska,
which would have an estimated 15.6 percent
increase in traffic. Most of the city is south of

the tracks, but the older part is to the north.

Only a few facilities north of the tracks—two
schools, a veterans' home, a hospital, a church,

and a recreation park—would be affected by
the increase.

These two cases typify the range of impacts
that would occur in the 500 communities along

the railroad route. This is contrasted with the

proposed action and slurry pipeline system
alternatives, which would not result in these

types of socioeconomic impacts after construc-

tion is completed.

The all-rail no-action alternative would be
the most energy-efficient transportation

system analyzed in this environmental impact
statement. The efficiency rating for this alter-

native would be 96.59 percent. The most
efficient pipeline system, the proposed action

using the Crook County well field, would have a

rating of 96.05 percent (see Section 2.A.1).

It is important to consider the source of the
power required for the no-action alternatives

and the slurry pipeline systems, because of the

national energy policy. A goal of this policy is

to decrease our dependence on foreign sources

of energy by promoting the use of coal over oil.

Railroads would be powered by diesel fuel, an
oil derivative. Approximately 2.8 million

barrels of diesel fuel would be required

annually. The pipeline systems would use elec-

tricity produced by coal-fired power plants.

2.B.5 SLURRY PIPELINE AND NO-ACTION
(RAILROAD) SYSTEMS

The major environmental differences

between the slurry pipeline system impacts and
the railroad system impacts are summarized
below in a highly simplified form.

Pipelines

Many ground-water impacts
Many construction impacts
Few operation impacts
High construction employment
Low operation employment
Less energy-efficient

Power requirements provided by
coal-fired power plants

Railroads

No ground-water impacts
No construction impacts
Many operation impacts
No construction employment
High operation employment
More energy-efficient

Power requirements provided by
diesel fuel, an oil derivative

2-12



CHAPTER 3

AFFECTED ENVIRONMENT

The affected environment is that portion of

the existing environment that would be affec-

ted by the proposed action or alternatives. The
affected environment and impacts for the pro-

posed action and alternatives were analyzed for

all of the following resources:

• Geology (including geologic hazards)

• Mineral resources

• Soils

• Water resources (including 100-year

floodplains)

• Socioeconomic considerations

• Vegetation

• Wildlife

• Aquatic biology

• Cultural resources and paleontology

• Agriculture (including prime and unique
farmlands and livestock grazing lands)

• Climate, air quality, and noise

• Recreation resources (including desig-

nated "scenic rivers")

• Transportation networks

• Wilderness

• Visual resources

Existing land use plans, controls, and con-
straints were also reviewed for potential con-
flicts with the proposed action and alternatives.

This chapter provides information about only

the environment that would be affected as

discussed in Chapter 4. The analyses indicated

that several resources would not be affected.

These resources and explanatory notes are in-

cluded below:

• Geology . The proposed action and the

various alternatives would result in little

or no subsurface disturbance; thus no
disruptions or impacts to geologic for-

mations would occur. Geologic condi-

tions are discussed where pertinent to

the well-field hydrology analysis (see

Water Resources section).

• Mineral resources . Although various

kinds of mineral resources may be pre-

sent under some affected lands, imple-
mentation of the proposed action or any
of the alternatives would not preclude
future development of these resources.

• Soils . Soils would be affected by the

proposed action and some of the alter-

natives. Project construction activities

would cause disturbance of topsoil, soil

compaction, alteration of soil profile

along the excavated pipeline trench, and
accelerated soil erosion. Impacts would
be minimized or eliminated by imple-
mentation of reclamation procedures
described in the Erosion Control and
Revegetation Plan (Appendix C-l). Thus
information concerning soil types is not

presented but is available from Wood-
ward-Clyde Consultants. This informa-
tion was used in assessing impacts on
vegetation and agriculture.

• Climate and noise . The proposed action

or alternatives would not have any
effect on climate. Sufficient noise to
cause an impact would not be generated
by the proposed action or alternatives,

except the no-action alternative.

• Threatened and endangered plant

species . In compliance with Section 50
CFR 402 (Interagency Cooperation) of
the Endangered Species Act of 1973, the

Fish and Wildlife Service (FWS) is

required to furnish a list of endangered
or threatened plant species that could

occur in an area involving a federal

action. According to the FWS list
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(1980a), no federally listed threatened or

endangered plant species are known to

occur in the affected vicinity of any of

the coal slurry pipeline project compo-
nents, except for the Colorado alter-

native. Since the list was furnished,

FWS has indicated the Colorado butter-

fly-weed has been proposed for listing.

• Wilderness . No federally designated

wilderness areas are present in the

vicinity of any component of the pro-

posed action or alternatives. This in-

cludes Wilderness Study Areas (WSA)
designated by the Bureau of Land
Management, and Roadless Area Review
and Evaluation (RARE II) areas desig-

nated by the Forest Service.

Baseline data were collected for each resource

topic from the pipeline right-of-way or surface

facility sites shown on the strip maps in Appen-
dix A to a distance where impacts could no
longer be identified with the project. This area

is defined as the affected area. For some
resources such as vegetation and soils the

affected area is confined to the immediate
vicinity of the construction sites. For other

resources such as socioeconomics the affected

area may extend a considerable distance (10 to

20 miles or more) beyond construction sites.

For cultural resources a corridor concept was
utilized. Baseline data for known cultural sites

were obtained for a 10-mile-wide corridor cen-
tered on the pipeline right-of-way shown on the
strip maps in Appendix A.

3.A PROPOSED ACTION

The proposed action has many components
and routes that are the same as those for some
of the alternatives. The affected environment
discussed for the proposed action would be the

same for these areas in common (see Map 1-1

in Chapter 1 and Map A-l in Appendix A).

These affected areas in common are summar-
ized in this chapter at the beginning of the

discussion for each alternative.

3.A.1 WATER RESOURCES

Ground Water
Studies were made of available geologic and

hydrologic information on the Madison aquifer

system, including earlier attempts to assess

potential impacts caused by pumping from the

proposed Niobrara County well field. A con-
ceptual model was developed from these studies

that explains the hydraulic behavior of the

Madison aquifer system. Major physiographic
features in the vicinity of the well field are

shown on Map 3-1. Based upon the conceptual
model, a numerical model was designed to sim-
ulate the behavior of the Madison aquifer sys-

tem in the vicinity of the proposed ETSI devel-

opments. This numerical model was used to

calculate future water-level declines, water-
quality changes, and spring flow and stream
flow reductions caused by withdrawals of

ground water by present (Section 3.A.1) and
planned Madison aquifer users (Section 5.A.1),

as well as by ETSI (Section 4.A.1). The city of

Gillette well field, which would be the source
of ETSI's reserve water supply, was not con-
sidered as a presently operating well field but

as a planned well field (Section 5.A.1). The
hydrogeology of the Madison aquifer system is

discussed in more detail in the Well Field

Hydrology Technical Report (WCC 1980b),

which is available from the Bureau of Land
Management, Office of Special Projects, 555
Zang Street, Third Floor East, Denver,
Colorado, 80228.

Hydrogeology of the Madison Aquifer System .

The Madison aquifer system is a regional

system composed of geologic units from the

Precambrian-age basement rocks to the Creta-
ceous-age shales. The most important aquifer

within this system is the Mississippian-age

Madison Group (also called the Madison Lime-
stone, Madison Formation, Pahasapa Formation,
or Guernsey Formation) and adjacent hydraulic-

ally connected strata.

The Madison Group is found in parts of

Wyoming, Montana, North and South Dakota,
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Map 3-1. PHYSIOGRAPHIC FEATURES NEAR THE NIOBRARA,
GILLETTE, AND CROOK COUNTY WELL FIELDS
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and Canada, covering an area of over 180,000

square miles. Rock units equivalent to the

Madison Group have been recognized through-

out many other parts of the western United

States and Canada. Composed largely of lime-

stone and dolomite, the Madison Group is a

source of water for domestic, stock, industrial,

and agricultural users. In some places, oil is

also produced from the Madison Group. In the

area of interest, the Black Hills region of South
Dakota and Wyoming and the eastern part of

the Powder River Basin of Wyoming and Mon-
tana, the Madison Group has not been fully

developed but is the potential source of water
supply for large-scale energy development, as

well as other developments that require less

water (USGS 1975).

Stratigraphy . The major water-bearing

units in the Madison aquifer system in the Black
Hills region and eastern Powder River Basin are

the Paleozoic carbonates of the Madison Group
and of the Red River Formation. These units

outcrop in a narrow elliptical band around the

core of the Black Hills and adjacent to the

Rawhide fault in the Hartville uplift (Map 3-2).

The outcrop area of these Paleozoic carbonates

is approximately 480 square miles in the Black
Hills and approximately 13 square miles in the

Hartville uplift area.

The Paleozoic carbonates of the Madison
Group and the Red River Formation (Figure

3-1) thin rather uniformly from southeastern

Montana south through the Black Hills region.

The Madison Group thins from over 1200 feet in

southeastern Montana southward to the ero-

sional boundary of the Madison Group in south-

eastern Wyoming ana northwestern Nebraska.
The Red River Formation thins from over 400
feet in southeastern Montana to zero thickness

in the northern part of the Black Hills uplift.

The Madison Group in the Black Hills region

is composed almost entirely of carbonates, with

dolomite comprising over 50 percent of these

carbonates. For the most part, the carbonates
are dense, with low porosity and permeability,

though high intergranular porosity exists in

localized beds of coarsely crystalline dolomite.

The importance of the Madison Group as an
aquifer is due largely to the presence of well-

developed zones of secondary porosity and
permeability.

The Red River Formation is a crystalline

dolomite and fossiliferous fragmental limestone

unit. Generally south of the Wyoming-Montana
border the Red River Formation changes from a

predominantly fossiliferous limestone facies to

a characteristic crystalline sucrosic dolomite

facies. The water-yielding properties of the

Red River Formation, like those of the Madison
Group, are related to secondary porosity and
permeability development.

In the southern part of the area, the Paleo-

zoic carbonates overlie the Deadwood Forma-
tion. In the northern part of the area, the

carbonates overlie the Winnipeg Formation,
which overlies the Deadwood Formation. The
Winnipeg Formation consists of about 200 feet

of sandstones, interbedded with shales. The
Winnipeg-Aladdin Sandstone, which is over 100
feet thick in extreme northeastern Wyoming,
has excellent porosity but the unit is not tapped
as a water supply. The Deadwood Formation,
which averages about 400 feet in thickness in

the Black Hills region, is composed of sand-

stones and sandy dolomites. The Deadwood
Formation is usually very dense, includes

partings of shale, and is not considered to be an
important aquifer.

Overlying the Madison Group is the Minne-
lusa Formation of Pennsylvanian and Permian
age. The Minnelusa Formation varies in thick-

ness from about 400 feet in southeastern

Montana to over 1400 feet in northwestern
Nebraska. The Minnelusa Formation has been
divided into three informal members by Foster

(1958); the middle and lower members, which
are composed predominantly of dolomites and
limestones interbedded with shales, evaporites,

and sandstones, and the upper member, com-
posed of sandstone, carbonates, and evaporites.

The basal part of the lower member, called the

Bell Sand, is a discontinuous clastic unit which
can be as thick as 200 feet. The Bell Sand fills

the irregular karstic surface on the top of the

Madison Group. The upper member of the

Minnelusa Formation changes from predomi-
nantly sandstones of up to 400 feet in thickness

in the northern part of the Black Hills region to

3-4



Map 3-2. GENERALIZED SURFICIAL GEOLOGY OF THE BLACK HILLS
AND EASTERN POWDER RIVER BASIN
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a unit of over 600 feet in thickness composed of

predominantly carbonates and evaporites south

of the Black Hills. The upper member of the

Minnelusa yields large quantities of water in

Crook County, Wyoming, and in Butte and
Lawrence counties, South Dakota.

Above the Minnelusa Formation in the Black

Hills region is a 1000- to 1500-foot-thick

sequence consisting predominantly of clastic

sediments (mainly siltstones) comprising the

Goose Egg, Spearfish, Sundance, and Morrison
formations. The Minnekahta Limestone
member of the Goose Egg Formation and the

Hulett Sandstone member of the Sundance
Formation are, locally, water-yielding units

within this sequence. Overlying the Morrison

Formation is the Inyan Kara Group, which
varies in thickness from 150 to 400 feet in the

Black Hills region. The Fall River Formation
(Dakota Sandstone equivalent) of the Inyan

Kara Group is an important aquifer in Niobrara

and Crook counties; wells open to this unit yield

small to moderate quantities of potable

water.

A 4000- to 5500-foot sequence of Creta-
ceous shales, which includes the Skull Creek
Shale, the Mowry Shale, the Greenhorn Forma-
tion, the Carlile Shale, the Niobrara Formation,
and the Pierre Shale, overlies the Inyan Kara
Group. This thick sequence of shales has a very

low vertical hydraulic conductivity that, in

effect, hydraulically isolates the aquifer sys-

tems below the shales from the Cretaceous
aquifers above the shales. Important aquifers

above the Cretaceous shales are the Cretaceous
Fox Hills and Lance Creek formations, and the

Tertiary Fort Union, Wasatch, and Arikaree
formations.

Structure . Water movement in the Madison
aquifer system is influenced by the geologic

structure in the Black Hills and eastern Powder
River Basin region (Map 3-3). The Madison
Group is exposed on the flanks of the Black
Hills and in the Hartville uplift, but the

Madison Group lies more than 10,000 feet below
land surface in the deepest part of the Powder
River Basin about 100 miles west of the Black
Hills. A sharp line of folding and faulting

defines the western extent of the Black Hills

uplift and the eastern extent of the Powder
River Basin. This sharp zone of folding and
faulting has from 2000 to 10,000 feet of struc-

tural relief with dips as great as 90 degrees, and
is generally interpreted as a series of basement
faults that are generally expressed at the

surface as drape folding in monoclines. The
Madison Group may be faulted and displaced

along this zone, as occurs in the Hartville uplift.

This structure, which extends southwest of the

Crook County site through the Hartville uplift, is

called the Black Hills monocline north and west
of Newcastle, and the Fanny Peak monocline
between Newcastle and the proposed Niobrara
County well field. South of the Niobrara well

field, the sharp zone of folding and faulting

splits into the Shawnee flexure, which separates

the Powder River Basin from the Hartville

uplift, -and the Rawhide fault, which separates

the Hartville uplift from the Denver-Julesberg
Basin.

Large, sharp monoclinal flexures do not occur
east or north of the Black Hills, but a sharp

monoclinal flexure called the Cascade anticline,

which dips westward at up to 70 degrees and has

a maximum structural relief of over 1600 feet,

occurs south of the Black Hills. Several large

Madison aquifer or Minnelusa aquifer springs

occur at the apex of the Cascade anticline.

Prominent zones of faulting in which little

displacement of strata occurs also may influence

water movement in the Madison aquifer. The
Little Missouri fault zone, a zone several miles

wide in which many faults with displacements of

less than 30 feet occur, parallels the Little

Missouri River near the Crook County well field

in northeastern Wyoming and southeastern
Montana. The Dewey fault zone, located
northeast of the proposed Niobrara well field, is

a zone of small faults running from the Madison
outcrop area in the Black Hills to the Fanny
Peak monocline. North of the Black Hills region

a structure trending along the strike of the Lake
Basin fault zone (a major structure mapped to

the northwest in central Montana) apparently

influences ground-water movement in the

Madison aquifer system, since hydraulic

properties appear to change north and south of

this trend.
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Ground-water Movement . The potentiome-

tric surface of the Madison aquifer has been re-

cently mapped by Miller and Strausz (1980)

(Map 3-4). The potentiometric surface of the

Madison aquifer in the vicinity of the Black

Hills has also been mapped by Swenson and
others (1976) and Eisen and others (1980). The
contour maps prepared by the three groups are

similar, except that Eisen and others (1980)

mapped the Madison aquifer potentiometric

surface within the Madison Group outcrop area
of the Black Hills. Potentiometric data are

abundant near the Black Hills where there are

many wells and springs, but data points are few
outside the Black Hills uplift area.

The vertical component of the potentiome-
tric gradient in the Madison aquifer system can
be described by the relationship between poten-

tiometric heads in the Madison aquifer and land

surface elevations (Figure 3-2). The potentio-

metric surface of the Madison aquifer is above
land surface in most of the area north, east,

and south of the Black Hills and in the larger

stream valleys west and northwest of the Black
Hills. The potentiometric surface of the Madi-
son aquifer is generally below land surface out-

side major stream valleys west of the Black

Hills and in the Powder River Basin south of the

Wyoming-Montana state line.

The potentiometric gradients in the Madison
aquifer indicate that water recharges the

Madison aquifer system at outcrop areas in the

Black Hills and in the Hartville and Laramide
uplifts, and then flows away from these outcrop

areas. Ground water that recharges the

Madison aquifer on the northern and eastern

flanks of the Black Hills moves toward the

northeast. The major discharge area for this

water is probably the Missouri River valley, as

hypothesized by Swenson (1968). Water that

recharges the Madison aquifer in the Hartville

uplift also moves toward the east and north-

east. The water that recharges the Madison
aquifer on the western flanks of the Black Hills

and in the Laramide uplift flows toward the

Powder River Basin (Figure 3-2).

The steep monoclinal flexures that define

the western, southern, and eastern sides of the
Powder River Basin are likely zones of rela-

tively low transmissivity, which effectively

limit ground-water movement into the basin.

The ground water that does flow into the basin

from the outcrop areas across these low-
transmissivity zones probably moves very slowly

toward the north, where steep monoclinal

flexures do not define the basin, or toward the

southeast.

North, east, and south of the Black Hills, the

Madison Group dips steeply away from the

outcrop areas. Within several miles of the

outcrop areas, a thick sequence of Cretaceous
shales separates the Madison aquifer from
the land surface. As a result of the

thick capping of Cretaceous shales, large

upward potentiometric gradients exist in the

Madison aquifer north, south, and east of the

Black Hills. The low effective vertical

hydraulic conductivity of these shales does

not permit significant amounts of ground water
to leak upward from the Madison aquifer,

even where large potentiometric gradients

exist.

Ground water that recharges the Madison
aquifer at the western Black Hills outcrop
areas moves in a semiradial pattern away from
these recharge areas. Most of this ground water
probably discharges from the Madison aquifer

east of the Black Hills and Fanny Peak
monoclines as springs and seeps in the stream
valleys, and to shallower aquifers where an
upward potentiometric gradient exists (Figure

3-2). The Pennsylvanian- to Lower Cretaceous-
age sediments west of the Black Hills uplift

between the Madison Group outcrop area and
the Black Hills monocline provide a

hydrogeologic environment that is conducive
to upward leakage of significant amounts of

ground water from the Madison aquifer

(Figure 3-2).

Recharge to the Madison Aquifer .

Potential recharge to the Madison aquifer

includes: (1) the direct recharge that occurs by
precipitation falling on the outcrop area, (2)

indirect recharge that occurs by the downward
movement of water from the Minnelusa
Formation, and (3) recharge by influent streams
that cross the outcrop area. In some areas, the

Madison aquifer may also receive recharge from
strata that are stratigraphically below the

Madison Group.
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jy* Structure contour on top of Madison

P Group, elevation in feet (Mean Sea

Level). Dashed where approximately

located; queried where uncertain.

<N>
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Adapted from DeGolyer and MacNaughton, 1974;

Gott and others, 1974; Head and Merkel, 1977;

Horton, 1953; Keefer, 1974; Keene, 1973;

Lisenbee, 1978; Northrup, 1939; Old West Regional

Commission, 1976; Petroleum Information Service,

Stafford, 1979; Swenson and others. 1976;

Whitcomb, 1965; Wulf, 1963; Wulf, 1974;

Pierce and Girard, 1952.

B' Location of geologic cross section

NOTE; Thestructur

the shape of

:s on this map were constructed by adapting

! contours prepared by various source authors
on higher stratigraphic units such as the Fall River Sandstone, the
top of the Minnelusa, and the Minnelusa Red Shale Marker. The
depth interval between the higher stratigraphic unit and the Madison
at oil well control points was determined and used to adjust the
contours

Map 3-3. STRUCTURAL GEOLOGY ON THE MADISON GROUP
IN THE BLACK HILLS AND POWDER RIVER BASIN
AND LOCATIONS OF CROSS SECTIONS

3-11



\



Source: Miller and Strausz, 1980.
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IN THE MADISON AQUIFER (feet)
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Proposed Action — Water Resources

The lower bound on the recharge rate can be
determined by measuring known point sources

of discharge from the Madison aquifer. Rahn
and Gries (1973) measured all of the known
springs and seeps in the Black Hills region.

They estimated total recharge to the Madison
aquifer on the basis of this work as being a

minimum of 139,000 acre-feet per year. Their

work underestimated total recharge because
they acknowledged that some springs were
probably overlooked, and because only springs

near the outcrop area were surveyed. Based on
the work by Rahn and Gries and on calculated

potential recharge (WCC 1980b), recharge to

the Madison aquifer in the Black Hills can be
stated to be in the range of 140,000 to 400,000
acre-feet per year.

The recharge to the Madison aquifer in the

Hartville uplift area has been estimated by the

Wyoming State Engineer's Office (1976) to be
2800 acre-feet per year. Actual recharge may
be as much as two to three times larger than
that estimated by the Wyoming State Engineer's

Office because recharge to the Madison aquifer

can occur both at the Madison outcrop area in

the Hartville uplift and by infiltration through
the Arikaree Formation, a rock unit which
directly overlies the Madison Group in parts of

the Hartville uplift.

Discharge from the Madison Aquifer Sys-

tem: Spring Flow and Stream Flow . Ground
water discharges from the Madison aquifer in

the Black Hills region as springs and seeps

located in or near the streams that drain the

region. In addition, ground water flows out of

the Black Hills region in the Madison aquifer to

the east and northeast. The locations and
discharges of the major springs and seeps in the

Black Hills were measured by Rahn and Gries

(1973) (Map 3-5, Table 3-1).

The springs and seeps measured by Rahn and
Gries sustain the base flow of all major streams
that drain the Black Hills. These major streams
in the Black Hills, which are fed by spring flow

from the Madison Group, are:

• Spearfish Creek, Sand Creek, and Crow
Creek, all tributaries of the Redwater
River that drain the northeast part of

the Black Hills and have a total base

flow of approximately 80 cubic feet per

second (cfs)

• Elk Creek, Rapid Creek, Boxelder Creek,
Spring Creek, and Battle Creek, all trib-

utaries of the Cheyenne River that drain

the eastern side of the Black Hills and
have a total base flow of approximately
47 cfs

• Stockade-Beaver Creek, which drains

part of the western side of the Black
Hills and has a base flow of 13 cfs

• Cascade Springs Creek and the Fall

River south of the Black Hills, which are

fed by the large Cascade Spring and Hot
Springs, respectively, and which have a

total base flow of approximately 50 cfs

Upward leakage from the Madison aquifer

also accounts for part of the base flow of

streams in the study area that do not directly

drain from the Black Hills. Streams which are

likely to contain a Madison aquifer base-flow

component include the Belle Fourche River, the

Little Missouri River, Inyan Kara Creek, and
the Cheyenne River. The base-flow contri-

butions from the Madison aquifer to these

streams are not generally recognized because:

(1) the upward leakage from the Madison
aquifer discharges as seeps through younger
strata, (2) the total contribution to base flow
from upward leakage from the Madison aquifer

is not large, and (3) part of the base flow of

these streams comes from ground-water dis-

charge from local flow systems contained in

strata overlying the Minnelusa Formation.

Water Quality .

Madison Group and Red River Formation .

Ground water in the Madison aquifer in the
Black Hills region has total dissolved solids

(TDS) concentrations that are generally less

than 1000 milligrams per liter (mg/1) (Map 3-6,

Table 3-2). The principal cations in the ground
water are calcium and magnesium, and the
principal anions are bicarbonate and sulfate.

The quality of Madison ground water is

generally best near Madison outcrop areas

where TDS concentrations are less than
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Source: Cox, 1962,

Rahn and Gnes, 1973;

Stockdale. 1974.

Map 3-5. SPRINGS IN THE BLACK HILLS AND
EASTERN POWDER RIVER BASIN
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Proposed Action — Water Resources

300 mg/1 and sulfate concentrations are less

than 10 mg/1. Sulfate and TDS concentrations
in the Madison aquifer increase with distance

from the outcrop areas. At the Niobrara
County well field, which is located approxi-
mately 24 miles north of Madison Group
outcrops in the Hartville uplift, TDS and sulfate

concentrations average approximately 450 and
110 mg/1, respectively. At the Gillette well

field, which is located approximately 35 miles

west of the Madison Group outcrop in the Black
Hills, TDS concentrations range from 480 to

700 mg/1 and sulfate concentrations range from
195 to 335 mg/1. At the proposed Crook County
well field, which is located approximately 60
miles northwest of the Madison Group outcrops
in the Black Hills, TDS concentrations range
from 500 to 900 mg/1 and sulfate concentra-
tions range from 200 to 460 mg/1.

Relatively high concentrations of uranium,
radium 226, and strontium 90 are found in some
Madison aquifer ground water. Ground water
from an ETSI test well (38N-61W-35) in

Niobrara County had a radium 226 concen-
tration of 8 picocuries per liter (pCi/1) when
sampled in September 1978. This concentration
exceeds the Environmental Protection Agency
(EPA) mandatory drinking water criterion for

radium 226 of 5 pCi/1. Radium 226 levels in

Madison ground water at the towns of Philip

and Midland, South Dakota, have been measured
as 100 and 15 pCi/1, respectively (Wilson 1979).

The high concentrations of uranium and
uranium decay products that are found in

Madison ground water are probably related to

the uranium mineralization that occurs in the

Inyan Kara Group in the Black Hills region. The
origin of the uranium is not known, but Gott
and others (1972) suggested that the uranium
reached the Inyan Kara Group by upward migra-
tion from deeper strata. Regardless of the

mechanism of origin, the data available imply
only that locally, relatively high concentrations

of radioactive elements are found in Madison
ground water.

Minnelusa Formation . The chemical quality

of ground water in the Minnelusa Formation
differs markedly from that in the Madison
Group (Table 3-2). The lithology of the

Minnelusa Formation is highly variable; as a

result, ground-water quality variations in the

Minnelusa Formation section are significant.

Generally, three distinct lithologic units can be

defined: (1) a basal clastic unit, called the Bell

Sand; (2) a middle unit, consisting of carbonates
with interbedded sandstones, shales, and evap-
orites; and (3) an upper sandy unit that is often

interbedded with evaporites. Each of these

lithologic units functions as a separate hydro-

logic unit; the upper and lower units locally

yield large quantities of water to wells and the

middle unit typically does not; therefore the

water quality in each of these units is discussed

separately.

Water quality in the sandy upper Minnelusa
unit, k though it is quite variable, can be divided

into three distinct types:

• Calcium bicarbonate and calcium bicar-

bonate sulfate-type ground water with

TDS concentrations of less than

1000 mg/1. This water type occurs near
outcrop areas of the Minnelusa Forma-
tion.

• Calcium sulfate-type ground water with
TDS concentrations of greater than
2000 mg/1. This water type occurs in the

upper Minnelusa unit in the Black Hills

region away from the outcrop areas.

Anhydrite and gypsum in the upper
Minnelusa unit are the source of the

calcium and sulfate. Calcium sulfate

ground water with TDS concentrations
ranging from 2000 to 4000 mg/1 is found
in the upper Minnelusa unit in most of

the Black Hills region.

• Sodium chloride-type ground water with
TDS concentrations ranging from 4000 to

over 200,000 mg/1 west of the Black
Hills monocline and possibly west of the

Fanny Peak monocline. Near the Black
Hills monocline in Crook County,
Wyoming, sodium chloride waters are

found in stratigraphic traps with oil;

calcium sulfate waters occur away from
these stratigraphic traps. Calcium sul-

fate-type water cannot be found more
than a few miles west of the Black Hills

monocline, except near the Montana-
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Proposed Action — Water Resources

Wyoming border where the monocline
flattens out (Map 3-3). The high concen-
trations of sodium chloride in the ground
water west of the Black Hills and Fanny
Peak monoclines are probably the result

of very slow ground-water movement.

The few water quality samples that have
been taken from the middle Minnelusa unit east

of the Black Hills monocline suggest that water
quality in the middle Minnelusa is similar to

that in the upper Minnelusa Formation.

The basal clastic unit usually contains cal-

cium carbonate-type ground water with TDS
concentrations of less than 1000 mg/1. The
water quality in this unit is similar to that in

the Madison aquifer and differs markedly from
water quality in the upper and middle units of

the Minnelusa Formation (Eisen and others

1980). Only one well is known to be completed
solely in this unit, but several wells are

completed in both this clastic unit and the

Madison Group.

Historical Use of the Madison Aquifer System .

Locations of Wells and Quantity Pumped .

The first uses of ground water from the

Madison aquifer in the eastern Powder River

Basin and Black Hills area began in the early

1900s with the drilling of the Cambria well near

Newcastle, Wyoming, and the Chicago,
Burlington & Quincy (CB&Q) well in Edgemont,
South Dakota. Since that time, more than 75
Madison wells are known to have been drilled

and developed. Most of these wells have been
drilled since 1950 and are located near Madison
Group outcrop areas (Map 3-7). In the Black
Hills region, current annual production exceeds
10,000 acre-feet per year. Almost all of this

production occurs in four small areas: Bell

Creek, Montana; Osage and Newcastle,
Wyoming; and Edgemont, South Dakota. The
ground water is produced for oil field water
flooding operations and municipal uses, or flows

to waste. Total ground-water production from
the Madison aquifer in the western Black Hills

region since 1900 is estimated to be approxi-

mately 300,000 acre-feet (Table 3-3). No
water, oil, or gas is produced from the Madison
Group in Nebraska (Ginsberg 1980, Souders
1980).

Historic changes in the Madison potentio-
metric surface could not be accurately deter-
mined from existing information because of a

limited data base.

Calculated changes in the potentiometric
surface of the Madison aquifer in the Black
Hills region, from the beginning of production
in the early 1900s to 1980 (Table 3-4) are shown
in Map 3-8. Drawdowns greater than 25 feet

occur only in the vicinity of Edgemont, Osage,
Newcastle, and Bell Creek (Table 3-5, Map
3-9). If the current rates of water production
from the Madison aquifer were to continue
during the projected 50-year life of the ETSI
project (1985 to 2035), additional drawdowns in

the potentiometric surface of the Madison aqui-

fer would be small (Table 3-5). The additional

drawdowns that would be caused by current
users for the period 1985 to 2035 were calcu-

lated to be 8, 14, and 19 feet at Edgemont,
Osage, and Newcastle, respectively. Reduc-
tions in stream and spring flow that would
result from these declines in the potentiometric

surface would be less than 0.5 cfs.

Ground-water production in the Black Hills

region from the Minnelusa Formation is largely

concentrated in the Spearfish-Belle Fourche
area of South Dakota (Map 3-10). Cox (1962)

estimated that about 10,000 acre-feet of

ground water from the Minnelusa Formation
was being produced in this area for irrigation

needs. Water is produced from the Minnelusa
Formation by the city of Hulett, Wyoming, for

municipal uses and for domestic and stock pur-

poses by many small users near outcrop areas in

the Black Hills.

Except possibly in or near outcrop areas,

little use is made of the Minnelusa Formation
for ground-water supply in the Black Hills

region because of its relatively poor quality.

No water, oil, or gas is produced from the

Minnelusa Formation in northwestern Nebraska
(Ginsberg 1980, Souders 1980).

The Inyan Kara Group is the only other

major aquifer below the Cretaceous shales that

supplies ground water to wells in the western

Black Hills area. There are numerous wells

completed in this rock unit, but well yields are
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Note: More detailed information on these wells

is provided in Appendix E of the Well Field

Hydrology Technical Report (WCC 1980b).

Map 3-7. MADISON WELLS IN THE BLACK HILLS
AND EASTERN POWDER RIVER BASIN
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TABLE 3-3

HISTORICAL WATER USE OF MADISON WATER AT THE MAJOR PUMPING
CENTERS IN THE EASTERN POWDER RIVER BASIN AND THE

WESTERN AND SOUTHERN BLACK HILLS

Production Period
8

Location

1900-

1949

1950-

1959

1960-

1969

1970-

1979 1979

Bell Creek, Montana
(8S-54E and95-53E)

25,000 1,400

Osage Area, Wyoming
(46N-63E)

9,000 12,000 12,000 13,000 1,300

Osage Area, Wyoming
(46N-64 and 65W)

1,200 15,000 11,000 800

Newcastle Area, Wyomi
(45N-61W)

ng 16,000 46,000 52,000 5,700

Edgemont and Provo, S.

(8 and 9S-2E)

Dak. 35,000 18,000 18,000 18,000 1,800

Yearly Totals 44,000 47,200 91,000 119,000 11,000

Total Production to 1979: 301,20() acre-feet

Data sources: Eisen 1980; Hodson 1974; M. Brown 1979.

Amount produced is in acre-feet
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5imula, ' on MaP 3 "8 - DRAWDOWNS (in feet) IN THE MADISON POTENTIOMETRIC
SURFACE IN THE BLACK HILLS REGION IN 1980 CAUSED
BY PUMPING BY PRESENT MADISON GROUP WATER USERS
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TABLE 3-5

DRAWDOWNS IN THE MADISON POTENTIOMETRIC
SURFACE DUE TO EXISTING USERS ONLY

Map 3-9

Location

Number

Drawdowns (feet)

Approximate Location
Time Period:

1900-1980
Time Period:

1985-2035

Niobrara Well Field, WY 1 18 9

Edgemont, SD 2 44 8

Provo, SD 3 31 8

Hot Springs, SD 4 1 1

Cascade Springs, SD 5 3 3

Lusk, WY 6 - 1

Newcastle, WY 7 132 19

Osage, WY 8 70 14

Upton, WY 9 34 13

Sundance, WY 10 5 8

GiUette Well Field, WY 11 11 10

Devils Tower, WY 12 8 10

Hulett, WYC
13 7 9

Crook Well Field, WY 14 9 10

BeU Creek, MT 15 28 11

Belle Fourche, SD 16 2 4

Spearfish, SD 17 1 4

a
Calculated drawdowns.

'Exact locations are shown on Map 3-9.

^Drawdowns calculated for the Minnelusa Formation only.
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Map 3-9. LOCATIONS OF DATA POINTS FOR TABLES 3-5, 4-3, 4-4, 5-1,

AND 5-2 WHERE DRAWDOWNS FOR THE VARIOUS WELL-FIELD
PUMPING COMBINATIONS AND CHANGES IN DISCHARGE
RATES TO MAJOR STREAMS AND SPRINGS ARE SHOWN
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Source: Howells, 1980
Eiien and others, 1980 Map 3-10. MINNELUSA WELLS IN THE BLACK HILLS AND

EASTERN POWDER RIVER BASIN
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Proposed Action — Socioeconomic Considerations

generally less than 10 gallons per minute (Whit-

comb 1965; Whitcomb and Morris 1964). The
water is produced mainly for oil field water
flooding and for domestic and stock uses.

Surface Water
The proposed pipeline system would cross

408 intermittent creeks, 109 minor and 59

major perennial streams and rivers, and 84

bayous. Appendix A of the Surface Water
Quality Technical Report (WCC 1980c) lists

these crossings. This report is available from
the Bureau of Land Management, Office of

Special Projects, 555 Zang Street, Third floor

East, Denver, Colorado, 80228.

The proposed pipeline system would cross

the floodplains of numerous creeks, streams,

and rivers. Certain surface facilities, including

preparation plants, slurry pump stations, and
dewatering plants, would be located near
creeks, streams, and rivers. Facilities that

could be located within potential 100-year
floodplains are shown on Table 3-6.

3.A.2 SOCIOECONOMIC CONSIDERATIONS

In order to assess potential social and eco-
nomic impacts of the proposed action and its

pipeline system alternative configurations, two
sets of potentially affected areas were identi-

fied, based on the level of potential effects.

The first set was areas potentially affected by

major fixed-site components (i.e., preparation

plants and dewatering plants). The second set

was areas potentially affected by pipeline seg-

ments and pump stations only. The information
presented in this section is summarized from
the Socioeconomics Technical Report (WCC
1980d), which is available from the Bureau of

Land Management, Office of Special Projects,

555 Zang Street, Third Floor East, Denver,
Colorado 80228.

Project Components in Wyoming
The major components associated with the

proposed action in Wyoming (Map 1-2) include

the following:

• Three coal slurry preparation plants

North Rawhide mine:

of Gillette

10 miles north

Jacobs Ranch mine: 10 miles east of

Wright
North Antelope mine: 25 miles

southeast of Wright

• Two main slurry gathering lines from the

North Rawhide and North Antelope prep-

aration plants to Jacobs Ranch prepar-

ation plant

• A water pump station in Niobrara

County

• Main and distribution water lines from
the Niobrara County well field to the

preparation plants

• The northernmost 100 miles of the main
slurry pipeline

Baseline Socioeconomic Conditions . The pro-

ject components described above would be loca-

ted in four Wyoming counties: Campbell,
Converse, Weston, and Niobrara. This section

describes the present and projected social and
economic baseline conditions for each county
and affected community.

Campbell County Economy . In the 1940s

and 1950s, Campbell County's economy was
based on ranching and some minor agricultural

production. However, the surge in oil explora-

tion and extraction in the 1960s brought about a

sudden shift in the rate of economic growth and
the county's first "energy boom"; countywide
population, which had been 5800 in 1960, had
more than doubled to 13,000 people by 1970.

Following the OPEC oil embargo in 1974,

coal mining emerged as a mainstay in the

county's economy. Mining employment
increased significantly in Campbell County be-

tween 1970 and 1975, from 1108 to 1402 (Table

3-7). The construction, business and consumer
services, and government and education
employment levels associated with mining
development have increased significantly. As a

result of this activity, population in the county
had grown to 26,600 by 1979.

The two communities in Campbell County
that have been most affected by energy devel
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TABLE 3-6

SURFACE FACILITIES LOCATED WITHIN POTENTIAL 100-YEAR FLOODPLAINS

County (ParishVState

Area (acres)

Facility PA MA BA

Slurry Pump Stations

PMBC-1 Campbell/Wyoming 25 25 25

P-2 Campbell/Wyoming 25 25 25

P-3 Campbell/Wyoming 25 25 25

P-6 Decatur/Kansas 25 25 25

PM-15 Ouachita/Louisiana 25 25

PM-16 LaSalle/Louisiana 25 25

PM(B)-1 Rapides/Louisiana 25 25

PM-17 Rapides/Louisiana 25 25

PM(NW)-1 Rapides/Louisiana 25 25

Dewatering Plants

Pryor Mayes/Oklahoma 10 10 10

Muskogee Muskogee/Oklahoma 10

White Bluff Jefferson/Arkansas 10 10 10

New Roads Pointe-Coupee/Louisiana 10 10

Wilton Iberville/Louisiana 10 10

Oologah Rogers/Oklahoma 10 10

Independence Independence/Arkansas 10 10 10

Cypress Bend Desha/Arkansas 205
Baton Rouge W. Baton Rouge/Louisiana 10

Lake Charles Calcasieu/Louisiana 10 10

Boyce Rapides/Louisiana 10 10

Sources: (1) U.S. Department of Housing and Urban Development, 1978-1980.
Flood Insurance Rate Maps. (2) Where maps are unavailable,

facilities within first contour interval of watercourses (ETSI project

location maps, 1980) are also included.

aPA = proposed action

MA = market alternative

BA = Cypress Bend pipeline-barge alternative

Facility symbols are explained in Appendix A.
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Proposed Action — Socioeconomic Considerations

opments are Gillette (because of its location

and available services) and Wright (because of

its location).

1. Gillette/Gillette Planning Area. With a

population of 13,800 in 1979, the city of

Gillette accounted for half the county's popu-
lation (Table 3-8). Table 1-7 shows the opera-

ting and proposed coal mines and other energy
developments in the region. Gillette is the

county seat and is the center of the county's

economic activity, including commercial and
retail services. Over all, the city's economy is

very similar to the county's in that it is heavily

dependent on energy development.

The Gillette Planning Area (GPA) encom-
passes a 5- by 6-mile area that includes the city

of Gillette (Map 1-2). The reasons for

addressing the GPA rather than just the city

are the following: (1) an increasing number of

residential settlements being located (or being

approved by the county for location) just out-

side the city limits will eventually require ser-

vices from Gillette; (2) the city, which has been
annexing properties adjacent to its boundaries

both to provide municipal services to these

outlying communities and to include commer-
cial and industrial properties into its tax base,

will probably continue this practice over the

next few years and thereby extend the city

limits toward the GPA boundaries. The popula-

tion of the GPA is estimated to be 18,600,

which is roughly 70 percent of the county's

population base (Table 3-8).

In June 1979, the Gillette/Campbell County
Department of Planning and Development esti-

mated the total number of housing units in the

city (4300 units) and county (8200 total dwelling

units) (Table 3-9).

2. Wright. A newly formed (1976) and
rapidly growing community, Wright is located

near the heart of coal mining operations in

southern Campbell County. Founded by the

Atlantic Richfield Company (ARCO) in antici-

pation of housing needs for ARCO mine
employees and other energy-related workers in

the area, it is the closest place to reside with

any sense of community. It is approximately 40
miles from Gillette, 70 miles from Douglas in

Converse County, and 40 miles from Newcastle
in Weston County (Map 1-2).

Wright's economy is based principally on
coal and other energy developments in the

region. Although there are no current employ-
ment estimates, it can be expected that a large

majority of the residents (839 in 1978) is either

directly or indirectly associated with the

energy industry. The community is planned to

comprise 1800 to 2000 units, or between 6000
and 6500 people, and is anticipated to be com-
pleted by 1985 or 1987 (Housing Services Inc.

1979).

Data on the planned housing supply (and the

housing mix) can be found in Table 3-10. Note
that nearly 44 percent of the completed units

will be single-family units, 30 percent multi-

family units, and about 26 percent mobile
homes.

Table 3-11 indicates that there is substan-

tial temporary housing available in Wright,

including both motel rooms and mobile home
and recreational vehicle (RV) spaces. As a

temporary solution to the excess housing

demand, much of the land planned for single-

family units and mobile homes was made avail-

able for travel trailers.

Projected Baseline for Campbell County .

This section discusses an employment, popula-

tion, and housing baseline for 1984 and 1990

based on the anticipated construction and pro-

duction schedules for energy developments in

the area except for the ETSI project. The
purpose of selecting these specific years is to

compare the impact of anticipated peak ETSI
employment periods with the projected baseline

(Section 4. A. 2). The methodology for estima-
ting the increase in population and the general

effects on housing, public services, and the

economy is discussed in Appendix H.

Anticipated growth over the next few years

would alter the socioeconomic complexion of

Gillette and the GPA. The anticipated increase

in mining and other energy-related activities

will result in a doubling of the demand for labor

both to work directly on the projects and to

staff the operations of the support and service
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TABLE 3-8

POPULATION STATISTICS FOR WYOMING CITIES AND TOWNS WITHIN
COMMUTING DISTANCE OF PROJECT COMPONENTS: PROPOSED ACTION

Annual
Census

1970 Pop.

Estimated
1975 Pop.

Estimated,

1979 Pop.

Growth
County City or Town Rate

Campbell 12,957 13,090 26,600 19.4
Gillette 7,763 8,215 13,800 13.9
Gillette Planning Area NA NA 18,600 —
Wright NA NA 825 —

Converse
Douglas ,

Glenrock

5,938 8,048 13,400.

8,500

13.6

2,677 3,839 22.0

1,515 2,071 2,900 8.8

Niobrara 2,924 2,895 3,132 2.0
Lusk 1,495 1,628 1,750 1.8

Crook
6

4,535 4,883 5,661
f

1,200 I

2,500*

3.8
Moorcroft 981 1,030 5.2

Sundance 1,056 1,282 39.7

Weston 6,307 6,245 7,900 6.1
Newcastle 3,432 3,421 3,900 3.3
Upton 987 927 1,500 12.8

NA = not applicable.

a
Source: U.S. Bureau of the Census 1977.

Sources: Campbell County data from Campbell County Planning Office and Gillette

Planning Department; countywide estimates for Converse, Weston, Crook, and Niobrara
from Wyoming, Department of Administration and Fiscal Control 1980; information on
individual cities and towns from respective planning or city managers' offices.

Compound annual growth rate. Source: Bureau of Land Management 1979, Table R2-33.

1978 estimates for Douglas and Glenrock may not be strictly comparable with earlier

years due to sprawl outside community boundaries.

Q
Crook County population estimates are provided as baseline when estimating the Crook
County well field alternative.

f
Moorcroft estimated population is for 1978. Sundance estimated population is for 1977.

(Source: Schroder 1980a; Wyoming Department of Economic Development and Planning

1977).
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TABLE 3-9

ESTIMATES OF HOUSING UNITS IN CAMPBELL COUNTY
DECEMBER 1977 AND JUNE 1979

Percent of

1977 1979 Total

City of Gillette

Single-Family 1628 2098 49

Multifamily 680 815 19

Mobile Homes 1530 1391 32

Total 3838 4304 100

Gillette Planning Area

Single-Family 2138 2646 46

Multifamily 712 883 15

Mobile Homes 2438 2190 39

Total 5288 5719 100

Campbell County

Single-Family 2661 3452 42

Multifamily 716 895 12

Mobile Homes 3821 3681 46

Total 7198 8028 100

Source: Gillette-Campbell County Department of Planning and Development
1979.

Q
Includes Gillette Planning Area, Wright, and other rural sections of Campbell
County.
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TABLE 3-10

HOUSING AND POPULATION PROJECTIONS FOR
WRIGHT, WYOMING

Single-

Family
Detached

Single-

Family
Attached

Multi-

family

Mobile
Homes

Recreation
Vehicles Total

Housing
Projections

1978 24 - - 206 37 267

1985
b

546 273 561 500 - 1880

Population per
Dwelling Unit 3.53 3.25 3.00 3.30 2.00

Population
Projections

1978 85 - - 680 74 839

1985 1927 887 1683 1650 - 6147

Source: Housing Services Inc. 1979.

Because of the shortage of housing in the area, 37 recreation vehicle spaces are presently

occupied on a semipermanent basis (with an Atlantic Richfield Company estimate of two
residents per unit). The plan is to eliminate long-term use of these spaces when sufficient

permanent housing is developed at Wright.

The present development plan for Wright anticipates that the total project will be
completed in 1985. The 1985 figures, therefore, are the estimated totals for the entire

community.

'The population per housing-unit levels are based on a survey of 400 households completed
by the Gillette-Campbell County Department of Planning and Development in July 1978.

The indicated figures are the averages for Campbell County, outside the city of Gillette.
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Proposed Action — Socioeconomic Considerations

sectors. It was estimated that by 1984 there

would be approximately 2640 additional con-

struction workers employed in the county; there

would be 279 by 1985 and only 70 by 1990. It

was estimated that permanent workers would

increase from 2942 in 1980 to approximately

6000 by 1984, and 9200 by 1990.

Estimates of future employment and popula-

tion for the GPA are found in Table 3-12.

Population in the city of Gillette would nearly

double, going from 13,800 to 24,500 in just 5

years; the population in the GPA would grow
from 18,600 to 31,600; countywide population

would increase to 43,200.

An increase in population in the GPA will

also require a doubling of the housing supply in

an already constrained market. There will

likely be a greater emphasis on mobile homes to

serve the construction work crews and also as a

means to provide large numbers of dwelling

units in a limited time frame. With a doubling

of the population in only 5 years, local and

state officials will likely find it difficult to

provide for orderly and managed growth. Many
of the new housing developments have located

and will continue to look to locating in the area

outside the city in the GPA because the county

has exhibited less stringent land use and zoning

controls than adopted by the city of Gillette.

Wright Economy . The town of Wright is a

planned community and is therefore capable, in

principle, of regulating its growth in accor-

dance with predetermined rates and in conjunc-

tion with availability of public services. It is

assumed that town planners will be able to

control the flow of in-migration to avoid any
significant impacts. It is concluded, therefore,

that no further discussion of Wright is required

in this report.

Converse County Economy . Converse
County is located due south of Campbell
County (Map 1-2). With some exceptions, the

economy of Converse County is quite similar to

that of its northerly neighbor. The demand for

energy products, such as coal and uranium,

spurred mining activities in the county; employ-
ment increased from 1888 in 1970 to 5932 by
1979 (Department of Administration and Fiscal

Control 1978). During this time, mining

employment grew from 155 to 1445 workers.

The economy has been quite healthy over the

past few years, with the unemployment rate

generally being near 2.5 to 3.0 percent. In

September of 1979, the unemployment rate had
dipped below 2.0 percent.

In addition, the economic base of Converse

County, though not as large as Campbell

County's, is more diversified. There are several

uranium mines and mills either planned or in

operation in the county. Also, because the two
principal towns of Douglas and Glenrock are

located along a major interstate highway, the

economic base receives support from travel and

tourist-related expenditures (Table 3-7).

Douglas and Glenrock grew substantially

during the 1970s. As can be seen from Table

3-8, the population of Douglas tripled between
1970 and 1978, growing from 2677 to 8500;

Glenrock's population doubled (growing from

1515 to 2900) by 1978.

From 1970 to 1979, the number of dwelling

units in Converse County more than doubled.

The Converse County area planning officer

estimated that of the 4717 units available in

early 1979, 63 percent were single-family

homes, 27 percent mobile homes, and 10

percent multifamily homes. Nearly half the

units are estimated to be located in Douglas,

close to 20 percent in Glenrock, and the

remainder outside of the two communities.

In addition to the permanent housing,

Douglas and Glenrock have 294 hotel and motel

rooms. A new 100-room hotel is also planned

for Douglas in the next year. These rooms
could serve as temporary housing, especially for

short-term construction workers during peak

employment periods (Table 3-11).

Projected Baseline for Converse County .

Converse County will grow substantially as a

result of the development of energy resources

in the county, including several uranium mines,

an oil refinery, and a power plant. Details on

employment levels by project may be found in

the Socioeconomics Technical Report (WCC
1980d, Table 4-11). In addition, there are other
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TABLE 3-12

PROJECTED BASELINE FOR GILLETTE PLANNING AREA

BASELINE

SOCIAL/ECONOMIC
INDICATORS

Existing

1979

Projected

1984 1990

Employment 8,000 14,000 14,800

Population 18,600 31,700 33,500

Housing/Households 5,719 10,000 10,500

Data sources for existing population and housing were obtained from the

Gillette-Campbell County Planning Department 1979. Existing employment data
was calculated using assumptions of 1.45 workers per household and a 3 percent
rate of unemployment. The rationale for deriving these assumptions may be
found in Appendix H.

The methodology for estimating the projected baseline is presented in

Appendix H.
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Proposed Action — Socioeconomic Considerations

activities, the most significant of which will be

the Panhandle Eastern Coal Gasification Plant.

The magnitude of this plant is uncertain at this

time.

Future population estimates for the towns
of Glenrock and Douglas appear in Table 3-13.

While Douglas is not expected to grow substan-

tially over the next 10 years, Glenrock's popula-
tion is expected to grow from 2900 to 4700 in

1985 and 5100 in 1990.

Weston County Economy . Weston County is

located due east of Campbell County, and while

it has very little in the way of known strippable

coal deposits (BLiVI 1979), it serves as a "bed-

room community" for those working in Camp-
bell County. Many of those employed by the

major energy development companies in south

Campbell County have chosen to locate in

nearby Newcastle in Weston County rather than

in Gillette or Wright. It has been estimated
that between 60 and 65 percent of the workers
at Kerr-McGee's Jacobs Ranch mine commute
daily from Newcastle, a distance of 50 miles,

on company-provided buses (Newcastle City

Engineer 1980).

Over all, the county has a substantial and
diversified economic base. Besides the coal

mining in Campbell County, much of the em-
ployment is based on oil drilling and pumping,
forestry and the processing of forest products,

and trucking (two major regional trucking firms

are located in Newcastle) (Newcastle City
Engineer 1980).

The county's population has steadily grown
over the past few years; between 1970 and
1979, countywide population increased from
6300 to 7900, with much of the increase coming
in the last three years. A large part of this

increase in population has settled in Newcastle
and Upton.

Newcastle is the larger of the two commu-
nities, with an estimated 1979 population of

3900 people, an increase of 500 people since

1970. Upton in 1975 had a population of 927; by

1979, the population had grown to 1500.

Housing in Newcastle is adequate for the

existing population. There are about 1200

single-family dwelling units, 6 apartment build-

ings (with about 80 units), and 20 mobile home
parks (accommodating about 400 mobile
homes). Vacancy rates in the city are quite

low. There is little housing information avail-

able for Upton.

Projected Baseline for Weston County . It is

anticipated that Weston County, unlike

neighboring Campbell and Converse counties,

will have only a modest growth over the

next 10 years (Table 3-14). Its continued

principal economic base will be its role as a

bedroom community for those employed in

Campbell County. It is not anticipated that

the oil sector will grow by any appreciable
amount.

As a result, most population projections for

Weston County show a possible increase from
7900 in 1979 to 8700 by 1984 and 10,000 by 1990
(Wyoming Department of Administration and
Fiscal Control 1980). Stuart/Nichols Associates

(1978b) reports a slightly higher estimate for

1985 of 9700 people.

Future population estimates for Newcastle
reflect a slightly higher growth, from 3900 in

1979 to 6000 by 1990 (Newcastle City Engineer

1980). This estimate, however, reflects an
optimistic outlook. There are very few data for

identifying the future housing impacts for New-
castle.

Niobrara County Economy . Located south of

Weston County (Map 1-2), Niobrara County is

principally rural, with agriculture playing a vital

role in its economy. The northern two-thirds of

the county are principally open range; the

southern portion supports dry-land and irrigation

farming. Between 30 and 35 percent of the jobs

available in the county (420 jobs) in 1979 were in

the agricultural sector (Lusk Town Planner

1980).

During 1970 through 1975, population

decreased slightly. Since then, however, energy
development in the neighboring counties has

resulted in a population increase, from 2895 in

1975 to 3132 in 1979 (Table 3-8).

Over 55 percent of the population resides in

Lusk, the county seat. Located in the southern
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TABLE 3-13

PROJECTED BASELINE FOR CONVERSE COUNTY

BASELINE

SOCIAL/ECONOMIC
INDICATORS

Exist ing
a

1979

Projected

1984 1990

Employment

Population

5,932

13,400

7,600

14,700 -

18,700

8,400

15,600
21,800

Housing/Households 4,700 5,900 6,600

Employment and population data are taken from Wyoming Department of

Administration and Fiscal Control 1980. Data on housing comes from the
Converse Area Planning Office 1979.

The projected population for 1984 and 1990, which is obtained from Wyoming
Department of Administration and Fiscal Control 1980, serves as the basis for

estimating future housing (using a ratio of 3.18 persons per household) and
future employment (assuming 1.45 workers per household and a 3 percent rate

of unemployment). See Appendix H for the rationale for deriving these
assumptions.
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TABLE 3-14

PROJECTED BASELINE FOR WESTON COUNTY

BASELINE

SOCIAL/ECONOMIC
INDICATORS

Existing

1979

Projected

1984 1990

Employment 3,346 3,300 4,400

Population

Weston County
Newcastle

7,900
3,900

8,700
5,000

10,000
6,000

Housing/Households 2,700 2,900 3,400

Employment and population data are taken from Wyoming Department of

Administration and Fiscal Control 1980. Data on housing comes from the

Newcastle City Engineer 1980.

The projected population for 1984 and 1990, which is obtained from Wyoming
Department of Administration and Fiscal Control 1980, serves as the basis for

estimating future housing (using a ratio of 3.18 persons per household) and
future employment (assuming 1.45 workers per household and a 3 percent rate

of unemployment). See Appendix H for the rationale for deriving these

assumptions.
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Proposed Action — Socioeconomic Considerations

portion of the county, Lusk has grown con-

siderably in the past few years (1628 people in

1975, 1750 in 1979). It serves as a bedroom
community for those working in Converse
County. The increased population in the city is

also made up of inmigration from ranch to town
as well as higher numbers of retired people

moving into the area (Niobrara County Planning
Commission and Tri-County Planning Office

1977).

Housing in Lusk consists of about 650 total

units. A quarter of the single-family units are

rental. In addition, there are 6 apartment
buildings, 50 mobile homes, and 6 motels (150

units) (Table 3-11). Due to increased demand
for low income housing, the town has applied to

the Department of Housing and Urban Develop-
ment (HUD) to build 20 rental homes.

Projected Baseline for Niobrara County. It

is anticipated that Niobrara County will con-

tinue to be a bedroom community for Converse
County but will experience very little increase

in population. Countywide population is projec-

ted to'be 3200 by 1984 and 3300 by 1990, only a

slight increase from 3132 in 1979. City offi-

cials expect that the population of Lusk will

double by 1984 (Table 3-15) and have therefore

planned for the expansion of wastewater treat-

ment capacity and water supply. However, the

city's projections may be too optimistic, partic-

ularly in light of the county's projection.

Therefore, the city's 1984 and 1990 population

projections are estimated at 1900 and 2000,

respectively. The school district's projections

are optimistic too; the combination of existing

excess capacity and the use of temporary
modular units should provide sufficient capacity

for the lower projected population.

Project Components Outside Wyoming
Slurry Pipeline System . This section discusses

the areas affected by pipeline and pump
stations only, as shown on Table 3-16.

Segments of pipeline and pump stations near

dewatering plants are discussed in the

Dewatering Plants section. The environment
potentially affected by the pipeline and pump
stations was identified as being: (1) all host

counties (that is, counties containing project

components) and (2) selected communities

within 1-1/2 hours drive of a project

component. The size of each host county, in

terms of population and recent tax revenues, is

shown in Table 3-16. Selected communities
within 1-1/2 hours drive of project components
are listed in Table 3-17. These communities
were selected on the basis of the following two
assumptions:

• Seekers of services will locate where
services exist (i.e., construction workers
will travel farther in order to secure
services rather than live uncomfortably
while located closer to the job site).

• Construction workers have been known
to commute over 100 miles per day to a

construction site (Old West Regional
Commission 1975). Therefore, an esti-

mated drive of 1-1/2 hours to the pipe-

line was used.

Use of these communities (all within 1-1/2

hours drive of construction areas) for services

would not mean that services would not be
sought in other communities— even in some
smaller communities closer to construction

areas. Rather, it is expected that nearby
communities would provide services to the

extent that they can and that these larger, and
in some cases more distant, communities would
be used to meet the residual demand for

services.

Dewatering Plants . Nine areas were defined as

the areas potentially affected by construction

and operation of the dewatering plants and
associated pipelines and pump stations (Table
3-18). These areas include all counties in which
dewatering plants would be located and
selected adjacent counties from which the work
force would come. Each of these areas is

relatively urbanized and contains a large con-
struction labor force that in many cases has

been associated with prior construction of the

power plant that the proposed dewatering plant

would serve. Table 3-18 identifies these areas

and the counties included. Brief area
summaries follow.

Ponca City . The Ponca City dewatering
plant site is 15 miles south of Ponca City,
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TABLE 3-15

PROJECTED BASELINE FOR NIOBRARA COUNTY

BASELINE

SOCIAL/ECONOMIC
INDICATORS

Existing

1979

Projec

1984
:ted

b

1990

Employment 1,429 1,450 1,500

Population

Niobrara County
Lusk

3,132
1,750

3,200
1,900

3,300
2,000

Housing/Households

Niobrara County
Lusk

1,160
650

1,185
700

1,222
740

Employment and population data are taken from Wyoming Department of

Administration and Fiscal Control 1980. Data on housing comes from the Lusk
Town Planner 1980.

The projected population for 1984 and 1990, which is obtained from Wyoming
Department of Administration and Fiscal Control 1980, serves as the basis for

estimating future housing (using a ratio of 3.18 persons per household) and
future employment (assuming 1.45 workers per household and a 3 percent rate

of unemployment). See Appendix H for the rationale for deriving these

assumptions.
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TABLE 3-16

COUNTIES IN AREAS OUTSIDE WYOMING POTENTIALLY AFFECTED
BY MAIN SLURRY PIPELINE AND PUMP STATIONS: PROPOSED ACTION

County/Parish
o

Pump Station

1975
b

Population

Fiscal Year
1976-77 Tax

Revenues ($000)

Nebraska

Sioux 2,000 611

Box Butte 12,400 3,557

Morrill 6,100 2,295

Garden P-4 2,900 1,571

Deuel 2,400 1,410

Keith 10,100 4,134

Perkins 3,500 2,022

Chase 4,800 2,743

Hayes 1,500 648

Hitchcock 4,000 2,201

Red Willow P-5 12,800 4,602

Kansas

Decatur P-6 5,100 2,192

Norton 6,700 2,452

Graham 4,400 2,145

Trego 4,400 1,608

Ellis 27,400 6,902

Rush 4,800 2,566

Barton 31,600 9,368

Stafford P-7 6,200 3,100

Reno 63,700 18,236

Kingman 8,900 3,834

Harper 7,900 3,382

Sumner 24,500 7,213

Pump station designations are explained in Appendix A.

U.S. Bureau of the Census 1978.

U.S. Bureau of the Census 1979b.
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TABLE 3-16 Concluded

County/ Parish Pump Station

1975
b

Population

Fiscal Year
1976-77 Tax

Revenues ($000)

Oklahoma

Sequoyah 28,600 1,290

Arkansas

Crawford P-ll 33,400 2,277

Franklin 13,700 1,270

o ohnson 17,100 1,220

Pope PMB-12,
PMB(I)-1

36,100 7,490

Conway 18,600 1,614

Van Buren PMB(I)-2 11,800 692

Cleburne 15,800 1,462

Perry 7,400 556

Cleveland 6,900 476

Bradley PM-14 12,700 1,089

Ashley 26,400 2,830

Louisiana

Morehouse 33,700 3,496

Ouachita PM-15 130,700 13,354

Caldwell 10,200 1,374

La Salle PM-16 15,200 1,976

Pump station designations explained in Appendix A.

U.S. Bureau of the Census 1978.

U.S. Bureau of the Census 1979b.

3-46



TABLE 3-17

SELECTED COMMUNITIES IN AREAS OUTSIDE WYOMING POTENTIALLY AFFECTED
BY MAIN SLURRY PIPELINE AND PUMP STATIONS: PROPOSED ACTION

Pipeline

Gpread
a

Community/State
1975

Population

I and n

n

n

n

n

n

n

n

n

n

ni

HI and v

v

v

v

v

V

V

Torrington, WY

Scottsbluff, NE

Alliance, NE

Sidney, NE

Ogallala, NE

North Platte, NE

McCook, NE

Hays, KS

Great Bend, KS

Lamed, KS

Hutchinson, KS

Pratt, KS

Kingman, KS

Wichita, KS

WeUington, KS

Ponca City, OK

Ft. Smith, AR

Russellville, AR

Morrilton, AR

Little Rock, AR

Warren, AR

Crossett, AR

Bastrop, LA

Monroe, LA

4 ,667

12 ,665

6 ,990

6 ,150

5 ,442

21 ,882

8 ,455

16 ,544

16 ,098

4 ,827

40 ,925

6 ,661

3 ,650

264 ,901

7 ,653

25 ,819

64 ,734

13 ,790

6 ,630

141, 143

6 ,139

6 ,290

14 266

61, 016

See Table 1-6 for pipeline spread responsibilities.

U.S. Bureau of the Census 1978.
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TABLE 3-18

AREAS POTENTIALLY AFFECTED BY CONSTRUCTION AND
OPERATION OF DEWATERING PLANTS: PROPOSED ACTION

Dewatering
Plant Site

Counties/Parishes

in Potentially

Affected Area

1975
County

b
Population

Area
Construction

Labor Pool

Ponca City, OK Grant
Kay
Noble
Pawnee
( Payne)

6,948
47,825
10,524
13,128
54,834

Pryor, OK Osage
Washington
Rogers
Mayes
(Tulsa)

31,390
41,967
33,671
27,213

416,892

Muskogee, OK Wagoner
Muskogee
(Mcintosh)

(Cherokee)
(Okmulgee)

27,225
61,894
13,603
25,143
36,423

Independence, AR Independence
(Jackson)

24,232
21,193

White Bluff, AR Saline

Pulaski

Jefferson

40,177
308,294
83,750

Boyce, LA Rapides
Grant
Avoyelles

121,088
14,330
38,171

Lake Charles, LA Evangeline
Allen

Jefferson Davis
Calcasieu

32,365
20,356
30,250

151,334

New Roads, LA St. Landry
Pointe Coupee
W. Baton Rouge

80,553
21,855
17,522

Wilton, LA Iberville

Ascension
St. James

30,601
40,691
19,507

3,800

8,340

11,985

565

20,917

3,250

5,400

24,675

61,075

Counties listed in parentheses would not have project components but are

potentially affected by project activities.

U.S. Bureau of the Census 1978.

Source of employment figures varies by state. For individual state figures,

see the Socioeconomics Technical Report (WCC 1980d).
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Oklahoma, in Noble County but adjacent to

Pawnee County. In 1975 the four-county study

area (Noble, Pawnee, Kay, and Payne counties)

had a population of 126,311. Within 25 miles of

the site are the towns of Ponca City, Pawnee,
Perry, and Stillwater, with a combined popula-

tion of 70,000. The pool of contract construc-

tion workers numbered approximately 3400 in

1976.

Pryor . The dewatering plant would be
located in Mayes County, 40 miles from the

city of Tulsa. While no project component
would be located in Tulsa County, it is included

because it would be a major source of construc-

tion labor. The city of Tulsa alone has a

population in excess of 300,000, which includes

construction employment of more than 8000.

Muskogee . The Muskogee dewatering plant

would be located in the Muskogee Industrial

Park in Muskogee County. Muskogee is a

service and employment center for the surroun-

ding area and has been designated a growth
center by the state Department of Transporta-

tion and the federal Economic Development
Administration. Tulsa, approximately 50 miles

away, has a population of approximately
300,000 and would be a major source of con-

struction labor.

Independence . The Independence dewater-
ing plant site is located near the town of

Newark, approximately 1-1/2 hours drive from
Little Rock. Prior construction of a plant for

Eastman Kodak Company used 800 construc-

tion workers, many of whom could potentially

work on the ETSI project. Rental housing is

scarce despite recent construction of units.

White Bluff . The site of the proposed White
Bluff dewatering plant is in Jefferson County
between the cities of Pine Bluff and Little

Rock. The White Bluff study area includes

Saline and Pulaski counties, both part of the

Little Rock - North Little Rock Standard
Metropolitan Statistical Area (SMSA), and
Jefferson County, which is part of the Pine
Bluff SMSA. Little in-migration of construc-
tion workers was experienced during construc-
tion of the White Bluff power plant in 1978,

1979, and 1980.

Boyce . The site of the proposed Boyce
dewatering plant is within the Alexandria
(Louisiana) SMSA, which is made up of Grant
and Rapides parishes. The local study area
includes these parishes as well as Avoyelles.

Population of this three-parish area was
174,000 in 1975, with 3,250 persons employed in

construction.

Lake Charles . The site of the proposed
La"ke Charles dewatering plant is 5 miles north-

west of Lake Charles, Louisiana, in Calcasieu
Parish. The 1975 population of Lake Charles
was 76,000, while the population in the four-

parish area (Calcasieu, Evangeline, Allen, and
Jefferson Davis) was 234,000. The annual

average number of construction workers is in

excess of 5000.

New Roads . The site of the proposed New
Roads dewatering plant is approximately 5

miles from the community of New Roads and
about 30 miles from Baton Rouge. Baton Rouge
has a large construction labor pool that in 1978
numbered more than 24,000 persons. Baton
Rouge was the source of most of the 1500
workers who built Big Cajun Power Plant units

1 and 2.

Wilton. The site of the proposed Wilton

dewatering plant is about 40 miles from Baton
Rouge and 65 miles from New Orleans. Both of

these cities would be sources of construction

labor for the proposed ETSI facilities. Con-
struction employment in the region was more
than 61,000 in 1978.

3.A.3 VEGETATION

The proposed action would traverse or have
permanent facilities located on agricultural

lands, short-grass prairie, midgrass prairie, tall-

grass prairie, shrub and brush rangeland, pon-
derosa pine forest, nonforested wetland,
forested wetland, cross timbers, oak-hickory
forest, southern pine-hardwood forest, and
barren land. These areas are used mainly for

agriculture (cropland), livestock grazing, wild-

life habitat, and recreation. Acreages and
mileages for each vegetation type that would
be affected by the proposed action and each
alternative are shown in Section 4.A.4,
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Table 4-16. Each of these vegetation types is

described in detail in Appendix B of the Terres-

trial Biology Technical Report (WCC 1980e).

Threatened and Endangered Plant Species

No federally listed threatened or endan-
gered plant species are known to occur in the

affected vicinity of any project components
associated with the proposed action (or any of

the alternatives, with the exception of the

Colorado alternative [Section 3.D.3]) (FWS
1980a). At present, state-level endangered
species legislation does not protect plant

species in states that would have project com-
ponents.

3.A.4 WILDLIFE

Several terrestrial communities composed
of a more or less distinct assemblage of plants

and animals occur in the vicinity of the pro-

posed action. These are discussed in detail in

the Terrestrial Biology Technical Report (WCC
1980e), which is available from the Bureau of

Land Management, Office of Special Projects,

555 Zang Street, Third Floor East, Denver,

Colorado 80228. All terrestrial communities
are somewhat influenced by vegetation. Many
animals, such as small birds, rodents, weasels,

snakes, and frogs, tend to have territories or

ranges that are small relative to the area of the

vegetative type. Therefore they do not usually

leave the type community. Some creatures,

such as beavers, squirrels, and some insects, are

restricted to certain vegetation because they

are food-specific. On the other hand, some
species or groups of species are not restricted

but occur over large areas with diverse

vegetative types. Some animals adapt to varied

conditions and can live in numerous habitats,

even though individuals tend to remain in small

areas. Deer, elk, larger birds, and larger

carnivores have relatively large territories or

feeding ranges and may traverse several

vegetation types in their activities. Large
mobile or migratory species are influenced by

weather and other factors and tend to move
between one or more communities during the

year. For instance, deer and elk move from the

higher coniferous forests of their summer range

to lower forests, prairies, or agricultural

vegetative habitats to winter where snow cover

is not so deep and food is more plentiful. Some
avian species, such as ducks, geese, shorebirds,

and songbirds, are migratory and remain for only

short periods in communities during their

travels. Table 3-19 lists the preferred vegeta-
tive habitats of wildlife species of concern which
could be encountered by coal slurry pipeline

project components.

Game Mammals
Big game species that occur in the

vicinity of the proposed pipeline corridors are
mule deer, pronghorn antelope, and white-tailed

deer. Pronghorn would occur mostly in

Wyoming and Nebraska, and mule deer range
south into Kansas. White-tailed deer occur
in all states that would have components of the

coal slurry transportation project. The
vegetative habitats where big game species

could be encountered are listed in Table 3-19.

Small game species, including rabbits and
squirrels, occur in all states that would have
project components and occupy most vegetative

habitats that would be traversed.

Nongame Mammals
Nongame mammals that would be expected

to occur in areas which would have project

components include insectivores, bats, and
rodents. Rodents, especially mice, voles, and
gophers, are very common in cultivated areas
and grasslands. Shrews tend to live in damp
areas along rivers. Most bats hunt and probably
rest in or near grasslands or open forest areas.

Streams, lakes, and ponds also tend to attract

feeding bats.

Game Birds

Upland game birds are abundant within

the project region and provide a wide
diversity for hunters. Some important upland

game species that would be encountered along

the proposed pipeline corridor include sage
grouse, ring-necked pheasant, bobwhite quail,

sharptailed grouse, wild turkey, and mourning
dove. These species are largely dependent on
waste grains, weed seeds, and insects for

food and on brushy stream bottoms, ditch

banks, and fence rows for escape cover. As
indicated in Table 3-19, upland game species

would be expected to occur in most habitat

types that would betraversed. Waterfowl
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would be encountered in wetland areas and at

some river crossings.

Nongame Birds

A variety of nongame bird species would be
expected to occur in the areas that would be
affected by pipeline project components. Birds

of prey (raptors) hunt in most of the vegetative

habitats that would be traversed. Many of

these birds are most often observed near bodies

of water, cultivated fields, grasslands, and
other areas where low vegetative cover facili-

tates hunting. In addition, their prey, consis-

ting primarily of rodents, rabbits, and small

birds, is more common in grasslands than in

forests.

Threatened and Endangered Wildlife Species

According to the Fish and Wildlife Service

(1980a), fourteen wildlife species listed as

threatened or endangered by the Department of

the Interior could occur near components of the

coal slurry pipeline project. These species are

the black-footed ferret, Florida panther, red

wolf, gray bat, Indiana bat, Ozark big-eared
bat, bald eagle, peregrine falcon, whooping
crane, Bachman's warbler, red-cockaded wood-
pecker, Eskimo curlew, ivory-billed wood-
pecker, and American alligator. In addition,

the northern swift fox and interior least tern

receive state-level protection. Preferred vege-

tative habitat types for each of these species

are given in Table 3-19, and each species is

discussed in greater detail in the Threatened
and Endangered Species Technical Report (WCC
1980 f), which is available from the Bureau of

Land Management, Office of Special Projects,

555 Zang Street, Third Floor East, Denver,

Colorado 80228. Only a general discussion of

each protected species that could be affected is

presented here.

Federally Protected Species .

Black-Footed Ferret . The black-footed
ferret was once found throughout the Great
Plains, mountain basins, and semiarid grasslands

of North America (Hillman and Clark 1979).

Henderson et al. (1974) indicate the ferret was
characteristic of the short- and midgrass
prairies, and Clark (1978) indicates that 97

percent of ferret sightings in Wyoming were in

shrub and brush and prairie vegetation types.

Even though ferrets have been seen in hay-
stacks, under buildings, and in ground squirrel

colonies, most evidence indicates their prin-

cipal habitat is prairie dog colonies (Clark

1978). Potential habitat for ferrets (prairie dog
towns) occurs throughout the northern states

that would have proposed action components,
including Wyoming, Nebraska, Kansas, and
Oklahoma. The Fish and Wildlife Service (FWS
1980b) considers the ferret extinct in

Oklahoma.

In Wyoming a number of sightings of the

ferret have been made (Clark 1978; Hehnke
1979). Seven ferret skulls were located in the

state of Wyoming during the summers of 1978
and 1979 (Martin and Schroeder 1978).

The Nebraska Game and Parks Commission
(1977) reported only 14 reliable sightings of

black-footed ferrets since about 1965. The 14

sightings were made at 12 different locations in

9 counties, primarily in the panhandle and the

southwestern part of the state. Prairie dog
colonies are present in 48 of the state's 93

counties and probably total 10,000 to 12,000
acres (500 to 600 separate dog towns).

In Kansas, one ferret was observed in

Cheyenne County in 1975 (Kansas Fish and
Game Commission 1977). The last time a

ferret was collected in Kansas was in 1957
(Kansas Fish and Game Commission 1977).

About a half-dozen sightings of ferrets were
reported between 1969 and 1973 (Henderson and
Little 1973); two of these were in counties that

would be crossed by proposed action alignments
(Trego and Barton counties).

Bald Eagle . Although the bald eagle for-

merly nested throughout much of the United
States, it now breeds primarily in the northern
states and Florida. During the winter the bald

eagle may be found along many bodies of water,

especially larger rivers and lakes, throughout
states that would have components of the pro-

posed action.

Bald eagle nests are usually constructed in

the tops of tall trees and are renovated yearly.

Snow (1973) reported that large numbers of bald

eagles gather at communal roosts, usually near
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a food source or shelter. Since the bald eagle is

primarily a fish eater, large winter concentra-

tions are usually found near rivers and reser-

voirs. Where carrion is plentiful, bald eagles

tend to be more scattered and often roost away
from large water bodies. Such is the case in

portions of Wyoming that would be affected by
the proposed action. Habitat requirements of

the bald eagle are discussed in greater detail in

the Threatened and Endangered Species
Technical Report (WCC 1980f).

Although bald eagles nest in all states that

would be affected by the proposed action, at

the present time no active or inactive nest sites

are known to be present near proposed project

components. No communal roosts are known to

exist in the affected vicinity of the proposed
action. The closest known winter roost area is

approximately 3 miles east of the proposed
North Rawhide slurry gathering line near the

Belle Fourche River crossing in Campbell
County, Wyoming. According to the National
Wildlife Federation's 1980 midwinter bald eagle

counts, bald eagles winter on most large rivers

that would be traversed by the proposed action

pipeline. Major rivers that would be traversed

by the proposed action pipeline, where overwin-
tering bald eagles may be found, are the Belle

Fourche, North Platte, South Platte, and Re-
publican rivers in Nebraska; the Arkansas River
in Kansas; the Neosho and Arkansas rivers in

Oklahoma; and the Arkansas River in Arkansas.

Only one specific location identified is of

known concern: the Arkansas River in Okla-
homa near Ponca City, at approximately MP
P-720 of the proposed action route. Large cot-

tonwoods along this fairly shallow and clear

river offer prime bald eagle winter habitat; ac-
cording to Short (1980), many bald eagles over-

winter in the area.

Peregrine Falcon . The peregrine falcon

formerly bred and wintered throughout most of

North America, with the primary exception
being the southeastern portion of the United
States. This falcon still breeds throughout
much of the western United States but is fairly

rare in the east.

Most peregrine falcon nests are located on

cliffs, particularly ones that are extremely

high, overlooking water, and offering an exten-

sive view. An adequate food supply in the

vicinity of the nest is also a necessity. Nesting
sites are normally reused yearly (Snow 1972).

Habitat requirements of the peregrine falcon are

described in more detail in the Threatened and
Endangered Species Technical Report (WCC
1980f).

The peregrine falcon was probably always
rare in Wyoming because of limited suitable

habitat (Clark and Dorn 1979). The peregrine
occurs most frequently as a migrant through
Wyoming, although it may breed sparingly in the

western portion of the state.

The only known record of peregrine nesting in

Nebraska occurred in 1903 in Dawes County.
According to the Nebraska Game and Parks
Commission (1977), the peregrine occurs in

Nebraska as a rare fall migrant and a rare winter

resident. There are no known records of nesting

peregrine falcons in Kansas during this century
(American Peregrine Falcon Recovery Team
1977). According to Piatt et al. (1974), the

peregrine falcon occurs in Kansas as a fall and
spring migrant and a winter resident. Typically,

sightings occur around marshes, lakes, and
rivers.

Chamberlain (1974) reported that the pere-

grine falcon breeds sparingly in western
Oklahoma and occurs in eastern Oklahoma only

as an occasional winter visitor. Seldom are more
than a few birds reported in eastern Oklahoma in

any one year. Eastern records include sightings

near Washita National Wildlife Refuge, Hulah
Reservoir, and Stillwater (Chamberlain 1974).

Arkansas records suggest the peregrine is a rare

fall and winter visitor in that state.

Chamberlain reported recent records from
Lonoke, Magazine Mountain, and Union County.
The last record of nesting activity in Arkansas
occurred in 1888 (Arkansas Department of

Planning 1974). Louisiana sightings occur most
frequently in coastal areas, although

Chamberlain suggested the peregrine is a rare

winter resident in scattered locations in the

state. Lowery (1974a) reported peregrine

records from Louisiana for early September
through mid- May. The only known recorded
breeding in the state occurred in 1942
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near Tallulah in Madison Parish (Gulf South
Research Institute 1976).

The peregrine is not known to nest near any
components of the proposed action, and it

would occur over most of the route only as an
occasional fall and winter visitor.

Whooping Crane . The whooping crane for-

merly bred from the southern MacKenzie Dis-

trict and northeastern Alberta in Canada south

through the prairie provinces and the northern

prairie states. An additional nonmigratory
breeding population occurred in southwestern
Louisiana. The migratory population wintered
on the Gulf Coast from Florida to Mexico
(Lippincott undated).

The preferred summer and winter habitats

of the whooping crane are marshes, but open
water is often used. During migration, sandbars
and mudflats are used; data indicate that har-

vested grain fields are visited during fall migra-
tion (Lippincott undated).

The whooping crane could occur in each
state that would be affected by the proposed
action. In Wyoming, Clark and Dorn (1979) con-

sidered the whooping crane an occasional mi-

grant through the eastern and western thirds of

the state, although it is more frequent in the

western portion. The whooping crane occurs in

Nebraska only as a migrant during the fall and
spring (Nebraska Game and Parks Commission
1977). While in Nebraska, the crane utilizes

sandbars on the Platte and Niobrara rivers as

well as wetlands and croplands for roosting,

resting, and feeding. In May 1978, the Fish and
Wildlife Service designated the area of the

Platte River from Lexington to Denman, Ne-
braska (approximately 53 river miles), as criti-

cal habitat for the whooping crane (FWS 1978).

In Kansas the whooping crane occurs only as

a transient visitor during March, April, and
October (Piatt et al. 1974). Cheyenne
Bottoms State Waterfowl Refuge in Barton
County, Kansas, is designated as critical habi-

tat for migrating whooping cranes. The pro

posed action would traverse the southwestern
corner of Barton County approximately 16

miles southeast of the refuge.

In Oklahoma the whooping crane appears as a

transient visitor in the eastern two-thirds of the

state. Salt Plains National Wildlife Refuge in

Alfalfa County has been declared critical habitat

for the whooping crane. Alfalfa County is

located approximately 60 miles west of the

proposed action route. The last whooping crane
sighting in Louisiana was in 1950 near White
Lake, Vermilion Parish, in the coastal wetlands
area (Lowery 1974a).

Red-Cockaded Woodpecker . The red-

cockaded woodpecker is found in scattered

locations throughout the southeastern United
States. Oklahoma, Arkansas, and Louisiana are

the states in the present range of the red-

cockaded woodpecker that would be affected by
the proposed action.

The basic habitat requirement of the red-

cockaded woodpecker is open stands of at least

60-year-old pines. Longleaf pine is most com-
monly used, but other species of southern pine

are also acceptable (FWS 1980c). Hardwoods and
dense pine stands with a dense understory are

avoided. Roosting cavities typically occur in

living pines and most frequently in trees that are

infected with a fungus producing red-heart
disease. Eggs are laid during April, May, and
June. The female uses her mate's roosting

cavity for a nest. From egg laying to fledging

requires about 38 days, and another several

weeks are needed before the young become
completely independent.

The proposed action route in both Arkansas
and Louisiana would traverse or pass near areas
reported to have red-cockaded woodpeckers.
Known colonies would occur between mileposts
(MP) PMB-1060 and PMB-1070 (Barkley et al.

1980; James and Burnside 1979) and from
MP PM-1160 to PM-1170 (Smith 1980) in

Arkansas. The red-cockaded woodpecker could

be encountered along the alignment in Arkansas
from about MP PMB-1060 to PM-1175, and in

Louisiana from MP PM-1240 to PM-1245 and
from MP PM-1255 to PM-1275 (Dunham 1980).

Ivory-Billed Woodpecker . The ivory-billed

woodpecker formerly occurred in the south

Atlantic and Gulf states from North Carolina to

eastern Texas and, to the north, in the Missis
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sippi Valley to Missouri, southern Illinois, and
southern Indiana (FWS 1980c). Most authors

agree this woodpecker is now extinct, but

during the late 1960s and early 1970s there

were unconfirmed reports of sightings in the

Big Thicket area of east Texas and in southern

Louisiana (Lowery 1974a).

Ivory-bills mated for life and normally tra-

veled in pairs. Nesting usually occurred in

cavities excavated in dead or partially dead
trees. Breeding occurred between January and
May (FWS 1980c). The ivory-billed woodpecker
is not expected to occur along any proposed
pipeline corridors.

American Alligator . The American alligator

occurs on the Atlantic coastal plain in North
Carolina and extends southward and around the

coastline to Texas and from there northward
along the Mississippi drainage to Arkansas and
southeastern Oklahoma.

Oklahoma, Arkansas, and Louisiana are the

states in the range of the American alligator

that would have components of the coal slurry

pipeline project. The American alligator could

be encountered in southeastern Arkansas and

along most of the proposed action route in

Louisiana, where the alignments would traverse

river systems, canals, lakes, swamps, bayous,

and coastal marshes.

Eskimo Curlew . The Eskimo curlew for-

merly nested in the Arctic tundra and wintered
in the grasslands of South America (FWS
1980c). The fall migration of the Eskimo
curlew began in July. During the fall migra-
tions these birds flew from Nova Scotia over
the Atlantic Ocean directly to eastern South
America. Spring migration began in late

February, with the birds arriving on the coasts

of Texas and Louisiana in early March. From
the Gulf Coast the Eskimo curlew gradually

migrated northward through the prairies of the

middle United States to eastern South Dakota
(FWS 1980c).

At one time, the Eskimo curlew probably

visited each state that would contain compo-
nents of the coal slurry pipeline project; how-
ever, there have been no recent sightings of

this migratory species within those states. The
last sighting in Wyoming was in 1897 (Clark and
Dorn 1979); in Kansas, the last sighting was in

1891 (Piatt et al. 1974). The last sighting in

Nebraska was in 1926 (Nebraska Game and
Parks Commission 1977), and the last sighting

in Louisiana was in 1964 (Lowery 1974a). The
Eskimo curlew is not expected to occur along
the proposed pipeline corridors.

Bachman's Warbler . At one time, Bachman's
warbler occupied wet forested areas in the

southeastern United States during its breeding
season (FWS 1980c). Nesting usually occurred
from late March to early June. The present

distribution of Bachman's warbler is unknown,
but most authorities agree that if the warbler
still exists it is most likely to be in the I'On

Swamp area in Berkley and Charleston counties,

South Carolina. There are no confirmed nesting

records from this century for this species in any
of the states that would have components of

the coal slurry pipeline project. Bachman's
warbler is not expected to occur along any of

the proposed pipeline corridors.

Gray Bat . The gray bat occurs primarily in

Alabama, Arkansas, Kentucky, Missouri, and
Tennessee; a few colonies occur in Florida,

Georgia, Kansas, Indiana, Illinois, Oklahoma,
Virginia, and possibly North Carolina (FWS
1980c). Kansas, Oklahoma, and Arkansas are

the states in the range of the gray bat that

would have components of the coal slurry pipe-

line project.

Gray bat colonies are restricted entirely to

caves or cave-like habitats. During summer
the bats are highly selective for caves providing

specific temperature and roost conditions, and
in winter they use only deep, vertical caves

having a temperature of 6 to 11 C. Conse-
quently, only a small number of the caves in

any area are used regularly. There are nine

known roosting caves, which are believed to

house roughly 95 percent of the hibernating

population (FWS 1980c).

The only record of the gray bat in Kansas is

from Cherokee County (Hays and Bingman
1964). The present distribution of the gray bat

in Oklahoma includes the limestone cave
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regions of Adair, Cherokee, Delaware, and
Ottawa counties in the northeastern corner of

the state (FWS 1980b).

According to McDaniel and Gardner (1977),

the gray bat is still abundant and widely distri-

buted in the cave region of northern Arkansas.
The gray bat occurs in the limestone and sand-

stone cave region of the northern portion of the

Arkansas Ozarks comprising the Salem and
Springfield plateaus. Maternity colonies have
been reported in Benton, Madison, Stone, and
Washington counties (Sealander 1979). Al-

though records of gray bats exist for some
counties that would have project components,
cave habitats would be avoided by the project.

Indiana Bat . The Indiana bat occurs in the

Midwest and eastern United States from the

western edge of the Ozark region in Oklahoma
to southern Wisconsin, east to Vermont, and as

far south as northern Florida (FWS 1980c;

Barbour and Davis 1968). Oklahoma and
Arkansas are the states in the range of the

Indiana bat that would be affected by the coal

slurry pipeline project.

The Indiana bat uses mainly limestone caves
for winter hibernation. A few individuals have
been found under bridges and in old buildings,

and several maternity colonies have been
located under loose bark and in the hollows of

trees. Summer foraging by females and juve-

niles is limited to riparian and floodplain areas.

Creeks are apparently not used if riparian trees

have been removed. Males forage over flood-

plain ridges and hillside forests and usually

roost in caves.

Eastern Oklahoma is the extreme western
edge of the known range of the Indiana bat.

Glass (1975) reported Oklahoma records from
Adair and Leflore counties. The Fish and
Wildlife Service (1980b) reported additional col-

lections from caves in Delaware and
Pushmataha counties. Sealander (1956)

reported Indiana bats from Baxter, Indepen-

dence, Izard, Searcy, Stone, and Washington
counties in Arkansas. Additional records exist

from Newton, Benton, and Garland counties.

Independence County is the only Arkansas
county with records of the Indiana bat that

would be affected by the slurry pipeline

project.

The Indiana bat is not expected to occur
near any of the coal slurry pipeline project

components.

Ozark Big-Eared Bat . The Ozark big-eared

bat has been reported from only a few
caves in northwestern Arkansas, southwestern
Missouri, and eastern Oklahoma (FWS 1980b and
1980c). Oklahoma and Arkansas are the
states in the range of this bat that would have
components of the coal slurry pipeline

project.

Maternity and hibernating colonies of Ozark
big-eared bats have been found only in caves.

The only known maternity colony is in Kentucky
(FWS 1980c). This bat is dependent on a few
specific kinds of caves for hibernating and
reproduction. It is highly susceptible to human
disturbance and readily abandons roosts when
disturbed.

According to the Fish and Wildlife Service

(1980b), the Ozark big-eared bat has been re-

ported from Cherokee and Adair counties in

eastern Oklahoma. These Oklahoma records
consist of occasional specimens found in caves.

Harvey et al. (1978) reviewed the status of this

bat in Arkansas but mentioned records for only

Washington and Marion counties. The Fish and
Wildlife Service (1980c) also reported the Ozark
big-eared bat from Crawford, Madison, and
Newton counties.

The Ozark big-eared bat is not expected to

occur near proposed alignments or surface
facilities of the pipeline project.

Florida Panther . Historically, the Florida

panther ranged throughout the southeastern
United States, including portions of Arkansas,
Louisiana, Mississippi, Alabama, Georgia, Ten-
nessee, and South Carolina (FWS 1980c; Hall and
Kelson 1959). The Florida panther possibly still

occurs in a number of small, isolated

populations. Arkansas and Louisiana are the

states in the historic range of the Florida

panther that would have components of the coal

slurry pipeline project.
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Sealander and Gipson (1973) reported small

panther populations near the Saline and
Ouachita river bottomlands in southeastern

Arkansas, in the White River National Wildlife

Refuge near the confluence of the White and
Arkansas rivers, in the western Ozark
Mountains north of the Arkansas River, and in

the Ouachita Mountains in west-central

Arkansas south of the Arkansas River. Recent
sightings indicate the panther is holding its own
in Arkansas and population levels may be rising

(Sealander and Gipson 1973). Most recent
sightings have occurred in southeastern

Arkansas. In Louisiana, Florida panther
sightings have occurred recently in Natchito-
ches Parish (Goertz and Abegg 1966) and in

Madison, Webster, St. Tammany, Concordia,
Catahoula, and East Baton Rouge parishes

(Lowery 1974b). The Florida panther's occur-
rence in areas that would have components of

the coal slurry pipeline project is mostly a

matter of conjecture (FWS 1980a).

Red Wolf . Although the red wolf was once
found in numerous habitats throughout the

southeastern United States (FWS 1980c), its

recent range is restricted to less than 900

square miles in extreme southeastern Texas and
less than 800 square miles of extreme south-

western Louisiana (Carley 1979). Louisiana is

the only state in the present range of the red

wolf that would have components of the coal

slurry pipeline project.

The recent range of the red wolf in

Louisiana is roughly the southwestern corner of

the state, encompassing the area south of Inter-

state 10 and west of Calcasieu Lake.
Generally, this area includes the western half

of Cameron Parish and the southwestern
quarter of Calcasieu Parish (Carley 1979).

The red wolf is not expected to occur in the

vicinity of any proposed project components.

State-Protected Species .

Swift Fox . The historical range of the swift

fox included the Great Plains from the southern

Canadian provinces to the Texas panhandle
(Hillman and Sharps 1978). Wyoming and
Colorado have stable populations of this fox,

but only remnant populations survive in South

Dakota and Nebraska. The swift fox is con-
sidered threatened in South Dakota and
endangered in Nebraska.

The swift fox is usually found on short- and
midgrass prairies and is closely associated with

black-tailed prairie dog colonies (Sharps 1980).

These foxes excavate their own dens or modify
prairie dog burrows or badger diggings (Hillman

and Sharps 1978). Breeding probably occurs in

early March, and the pups occupy natal dens

until late May or early June. The swift fox

occurs in areas traversed by the proposed
action in northwestern Nebraska, particularly

between MP PMB-120 and PMB-130 (L. Carlson

1980). At this location in Nebraska the route

would pass near denning sites of the northern

swift fox (L. Carlson 1980).

Interior Least Tern . The interior least tern

breeds in Texas, Oklahoma, Kansas, South
Dakota, Nebraska, Arkansas, Tennessee,
Illinois, and Mississippi. It is a state-listed

endangered species in South Dakota and a

threatened species in Nebraska and Kansas.

River sandbars, sandflats, and other similar

habitats are required for nesting. In Nebraska,
nesting colonies of the interior least tern are

known to occur along certain portions of the

Platte River east of central Lincoln County
(Nebraska Game and Parks Commission 1977).

Piatt et al. (1974) list the least tern as a

summer resident of Kansas and report breeding
records from the following Kansas counties:

Hamilton, Meade, Rooks, Barton, and Stafford.

Coal Slurry Preparation Plants

The major vegetative habitat type for the
proposed preparation plant sites (North
Rawhide, Jacobs Ranch, and North Antelope) is

midgrass prairie. Wildlife species of special

interest that would occur or might occur on the

proposed preparation plant sites include the

black-footed ferret, bald eagle, peregrine

falcon, and golden eagle.

If prairie dog towns occur at the coal slurry

preparation plants, potential ferret habitat also

occurs. Bald eagles would occur at the coal

slurry preparation plants only as visitors; no
nests or roosts are known to occur at these
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sites. Likewise, no golden eagle nests are

known to exist at these sites. The peregrine

falcon could occur infrequently over the prep-

aration plants.

Water Supply System
Wildlife species of special interest that

would occur or might occur in association with

the proposed water supply system include the

black-footed ferret, bald eagle, peregrine

falcon, sage grouse, and golden eagle.

Any prairie dog towns traversed by the

water supply system could provide potential

ferret habitat. No bald or golden eagle nests or

roost sites have been identified on the various

water supply lines.

Sage grouse strutting grounds could occur on

or very near the North Rawhide water supply

line at MP NR-17, NR-23, NR-28, and NR-31.
Peregrines could occur infrequently over any
portion of the water supply system.

Slurry Pipeline System
Wildlife species of special concern that

could occur along the slurry pipeline corridor

between Jacobs Ranch (Wyoming) and its termi-

nation in Lousiana include the black-footed

ferret, bald eagle, golden eagle, northern swift

fox, peregrine falcon, sage grouse, American
alligator, red-cockaded woodpecker, and inter-

ior least tern. In addition, concern was
expressed for the golden eagle in Nebraska and
the greater prairie chicken in Oklahoma.

Three golden eagle nests have been identi-

fied near the proposed action route in

Nebraska, to the north of about MP PMB-233,
PMB-237, and PMB-246 (L. Carlson 1980). The
greater prairie chicken, a species of special

concern in Oklahoma, could be encountered
between MP P-690 and P-718 and between MP
P-810 and P-825 in Noble, Mayes, and Wagoner
counties, Oklahoma.

Where the proposed action route in Kansas
would traverse Rattlesnake Creek (at about MP
P-551) in Stafford County, known wetland habi-

tat of value to a variety of wildlife (including

various waterfowl) would be affected. Other
wetland areas could be traversed near the

North Fork Ninnescah River crossing (MP
P-567) and near the South Fork Ninnescah
River crossing (MP P-593) (Queal and Wood
1980). The proposed action route in Kansas
would also traverse the Kingman Wildlife Area
in the vicinity of MP P-589 (Queal and Wood
1980).

Two state nature areas that contain a va-

riety of sensitive species are located south of

the Independence lateral portion of the pro-

posed pipeline route in Arkansas: Cove Creek
Natural Area (south of MP PMB(I)-30) and Big

Creek Natural Area (south of MP PMB(I)-68)
(Smith 1980). The Quivira Wildlife Refuge in

Kansas is located about 10 miles northeast of

MP P-650.

The proposed action route in Arkansas would
pass near or through the Harris Brake Wildlife

Management Area between MP PMB-1020 and
PM-1225 (Barkley et al. 1980). The area is

managed for upland game.

The proposed pipeline route in Louisiana

would traverse the following areas: (1)

Georgia-Pacific Wildlife Management Area,

near MP PM-1190; (2) Cities Service Wildlife

Management Area, near MP PM-1205; and (3)

Alexander State Forest, between MP PM-1315
and PM-1323 (Dunham 1980).

Dewatering Plants

Dewatering plants would be located mostly
on urban and built-up lands. Some agricultural

lands and southern pine-hardwood forest may
also be affected.

3.A.5 AQUATIC BIOLOGY

For the purposes of aquatic biological analy-
ses, the "affected environment" includes

aquatic biota (plants and animals) and their

physical habitats that would be either directly

or indirectly disturbed by construction, opera
tion, maintenance, or abandonment procedures.

In general, directly disturbed resources include

biota and habitats removed or displaced by
proposed activities in the water body (e.g.,

riverbeds and biota disturbed by pipeline con-

struction through a 100-foot right-of-way
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stream crossing). Indirectly disturbed aquatic

biological resources include biota and habitats

located downstream from areas that would be

directly disturbed and hence affected by the

flow of various materials away from the site of

disturbance. Indirectly affected areas include

streams and their biota, which would be affec-

ted by terrestrial components of the proposed
action that could contribute to the stream
sediment and pollutant loads without physically

disturbing the stream bed (WCC 1980g).

Detailed aquatic biological descriptions of

the affected environment for all project com-
ponents and alternatives are included in the

Aquatic Biology Technical Report (WCC 1980g),

which is available from the Bureau of Land
Management, Office of Special Projects, 555

Zang Street, Denver, Colorado 80228. Only
those aquatic biota and habitats anticipated to

be significantly affected by the proposed action

or alternatives are described in this chapter.

Coal Slurry Preparation Plants

The three preparation plants would lie

within a Missouri River subbasin that includes

the Powder River and Cheyenne River drain-

ages. This eastern Wyoming area is character-

ized as relatively flat, semiarid high plains,

with annual precipitation averaging 10 to 18

inches (Pennak 1966; Missouri Basin Inter-

Agency Committee 1969). The streams that

might be affected by the proposed preparation

plants (Table 3-20) would be ephemeral or in-

termittent (Baxter and Simon 1970).

Fish . The fish fauna of perennial reaches of

these drainages consists largely of various min-
nows, shiners, chubs, suckers, black bullhead,

and green sunfish (Wesche and Johnson 1980).

Many of these same species would be expected
to be found in the intermittent streams identi-

fied in Table 3-20 during periods of flowing

water and, perhaps, in isolated pools during

"dry" streambed conditions. Most of these fish

are considered to be tolerant of intermittent

and turbid stream conditions. They generally

spawn from May through August in shallow,

sandy stream areas (Baxter and Simon 1970).

Aquatic Invertebrates . Crustaceans, snails, and
clams are limited in this region, primarily be-

cause of the intermittent nature of the streams,
shifting substrates of the streams (Pennak 1966),

and the lack of suitable fish hosts for the larval

stages of many freshwater clams. Aquatic
insects and worms are also adversely affected by
unstable substrate conditions (Hynes 1970;

Mackay and Kalff 1969; Cummins et al. 1964;
Higler 1975). The result is low levels of

biological production. Those areas of rivers and
streams where coarse, stable substrates are

available demonstrate dense and diverse

populations of immature mayflies, caddisflies,

flies, beetles, and aquatic worms. Wesche and
Johnson (1980) reported low to moderate
organism diversity and abundance in Thunder
Basin streams.

Threatened and Endangered Species . No thre-

atened, endangered, or other sensitive aquatic

species would be affected by the proposed pre-

paration plants. Extensive data regarding

species classified as sensitive are reported in the

Threatened and Endangered Species Technical

Report (WCC 1980f).

Water Supply System
The four primary drainages potentially af-

fected by the proposed water supply system are

the Powder, Belle Fourche, Cheyenne, and
Niobrara river basins. The proposed well field

includes the intermittent headwaters of the

Cheyenne River and a portion of its perennial

mainstem. Approximately 32 intermittent

streams would be crossed by the proposed water
supply pipeline in Wyoming.

Fish . The Cheyenne, Belle Fourche, and Powder
River fish faunas have been described above.

The Niobrara basin shares much of its fish fauna
with these drainages but also sustains

populations of rainbow and brown trout, bluegill,

and largemouth bass.

Aquatic Invertebrates . Aquatic invertebrates in

the vicinity of the water supply system would be
expected to be similar to the invertebrates

discussed above.

Threatened and Endangered Species . It is not

anticipated that any officially listed threatened
or endangered aquatic species would be affected

by the proposed water supply system.
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TABLE 3-20

WYOMING RIVERS AND STREAMS CLOSEST TO THE
PROPOSED COAL SLURRY PREPARATION PLANTS

Preparation Plant Nearest Stream
Approximate Mileage

from Plant Site

to Stream

North Rawhide

Jacobs Ranch

North Antelope

Little Powder River On site

Dry Fork Little Powder River On site

Unnamed tributary to Little

Rawhide Creek On site

Little Thunder Creek 1.5 miles

Unnamed tributary to

Little Thunder Creek 1 mile

Porcupine Creek 1 mile

Two unnamed tributaries

to Porcupine Creek 1 mile
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Slurry Pipeline System
Fish . In Wyoming, 2 perennial and approxi-

mately 75 intermittent streams would be
crossed by the proposed coal slurry pipelines.

Some important characteristics of the various

Wyoming drainages that would be affected by
the pipeline system are described above. The
Niobrara River would be crossed by the pipeline

at milepost (MP) PMB-90.5, where northern
pearl dace and finescale dace may occur.

These species are considered rare in Wyoming
(Clark and Dorn 1979). Peak spawning activity

for most Wyoming fish extends from late April

through early August.

Permanent waters are encountered along
the pipeline route in Nebraska as basins enlarge
and as rainfall increases to 16 to 24 inches

annually (Missouri Basin Inter-Agency Com-
mittee 1969). Approximately 11 perennial

rivers and 41 intermittent or ephemeral
streams would be crossed by the pipeline

system in Nebraska. Major drainages crossed

by the proposed pipeline route include the

Niobrara, North and South Platte, and Republi-

can River basins.

Tributaries of the North Platte and Niobrara
rivers are spawning grounds for trout from Lake
McConaughy and Box Butte Reservoir, respec-

tively. Nebraska's trout fisheries play an im-
portant role in the state's total sport fishery

(Nebraska Game and Parks Commission 1972a,

1972b; Van Velson 1978). Both brown and
rainbow trout ascend the Niobrara River during

the fall, and the proposed North Platte River
crossing location (MP PMB-203) is rated Class I

waters (highest-value fishery resource) by the

U.S. Fish and Wildlife Service and Nebraska
Game and Parks Commission (1978) because of

its importance as a migration corridor for fall

(November, December) and spring (March)
spawning trout. Spawning activity for other

Nebraska fish generally extends from April

through July.

The North Platte, South Platte, and
Republican rivers are generally broad, shallow,

sluggish, sand-bottomed waterways with similar

fish populations; there are about 45 species

among them (Bliss and Schainost 1973a, 1973b,

1973c, 1973d; Kansas Forestry, Fish and Game

Commission 1972a, 1972b, 1977a, 1977b; Ne-
braska Game and Parks Commission 1972a,
1972b; Missouri River Basin Commission 1975,

1976; Morris et al. 1974). Sport fishes found in

one or more of these rivers include rainbow and
brown trout, green sunfish, bluegill, largemouth
and smallmouth bass, rock bass, northern pike,

walleye, yellow perch, white crappie, and flat-

head and channel catfish. Spring Creek and the

Republican River have been listed as Class I and
II waters, respectively, (high-value fishery re-

sources) by the U.S. Fish and Wildlife Service

(1978) because of their catfish fisheries (Kansas
Fish and Game Commission 1979; Bliss and
Schainost 1973d).

Streams proposed to be crossed in the South
Platte River basin have little value as sport fish-

eries (U.S. Fish and Wildlife Service and Ne-
braska Game and Parks Commission 1978). The
South Platte River itself is considered Class IV

waters (limited local sport fishery value) by the

U.S. Fish and Wildlife Service.

Streams in roughly the northern half of Kan-
sas are tributaries of the Missouri River, and
streams in the southern half of the state are

within the Arkansas River basin. Twenty-three
perennial rivers and approximately 98 intermit-

tent or ephemeral streams would be crossed by
the pipeline in Kansas. Intermittent streams in

the state seldom contain more than 10 to 15 fish

species, but perennial streams commonly have
more than 40 species (Cross and Collins 1975).

Most large Kansas rivers have predominantly
sand substrates, with reduced habitat and species

diversity. These rivers contain gizzard shad,

buffalofish, catfish, drum, chubs, and shiners.

Southeastern Kansas has some small, rocky
streams providing the variety of habitat to

support as many as 30 fish species. Numerous
springs and increased annual rainfall (30 to 40

inches) contribute significantly to the avail-

ability and permanence of regional streams.

Madtoms, sunfishes, and darters are character-
istic of these areas (Cross and Collins 1975). In

Kansas, fish spawning activity generally extends
from March through July.

Similar conditions exist in north-central and
northeastern Oklahoma, where rainfall averages
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42 to 56 inches per year. The proposed pipeline

route would cross numerous "prairie" streams
and would border the Ozark region, which has

many sinks, caves, and underground drainages

(Webb 1970). In Oklahoma, 34 permanent and
approximately 50 intermittent and ephemeral
streams would be crossed by the pipeline.

The prairie streams of north-central

Oklahoma are generally sluggish, with sand or

silt bottoms, and may be clear or turbid.

Abundant fish in the smaller streams include

the plains killifish, various shiners and minnows,
stoneroller, sunfishes, and catfishes. Buffalo-

fish, gizzard shad, various suckers, and some
bass species may be found in large prairie

streams (Cross and Collins 1975).

Ozark rivers and streams tend to be high-

gradient, clear, coarse-substrate waterways
with a fish fauna dominated by madtoms,
catfish, darters, chubs, suckers, sculpin, and
shiners. Fourteen streams that would be
crossed in Oklahoma are considered Class I

waters (highest- value regional or statewide
fishery) (FWS 1978). Some of these streams
serve as important spawning areas or migration
corridors for striped bass. In addition, small-

mouth bass and sunfishes provide some sport-

fishing opportunity. In Oklahoma, fish spawning
activity generally extends from March through
July.

The Arkansas, White, and Ouachita River

systems flow southeasterly to their confluences

with the Mississippi River in Arkansas (Moore
1966). Approximately 44 perennial rivers and
77 intermittent or ephemeral streams would be
crossed by the slurry pipeline within these

drainages.

Arkansas has the most diverse fish fauna of

all the states potentially affected by the pipe-

line system, with 193 species, 4 of which are

not found outside the state's boundary
(Buchanan 1973). The Saline River (MP
PM-1118), in particular, is considered to main-
tain one of the most diverse faunas in the

southeastern United States (Smith 1980).

Common warm water fishes that would be
expected to be affected by the proposed action

in Arkansas include carp, shad, gar, shiners,

minnows, chubs, suckers, darters, catfishes, bass,

sunfishes, and crappie. Fish spawning activity

generally extends from March through July in

Arkansas.

In Louisiana, approximately 134 perennial and
37 intermittent or ephemeral streams and rivers

would be crossed by the proposed pipeline

system. Five of the eight major drainages in the

state would be affected, including the Red-
Atchafalaya, Calcasieu, Lafourche, Mississippi,

and Mermentau-Teche basins (Douglas 1974).

Approximately 148 freshwater fish species

are known to occur in Louisiana. Common rough
fishes include various species of chubs, minnows,
shiners, and suckers. Common sport fishes that

are statewide in distribution include white and
black crappie, largemouth and spotted bass,

numerous sunfish species, and catfishes.

Spawning activity in Louisiana rivers and
streams generally extends from March through

July.

Aquatic Invertebrates . The aquatic macro-
invertebrate fauna of Wyoming rivers and
streams is described in this section. It is

important to note that in general the inver-

tebrate fauna of ephemeral and intermittent

streams crossed by the slurry pipeline system
would be less diverse and less dense than the

fauna of perennial streams within the same
drainages (Williams and Hynes 1977).

- The generally sluggish and silted nature of

the major Nebraska drainages has produced a

macroinvertebrate community dominated by
immature midges and worms, with a few beetles,

mayflies, caddisflies, and stoneflies (Mackay and
Kalff 1969; Pesek 1974; Colorado Division of

Wildlife 1965). The silt substrate generally

results in low levels of biological productivity

(Carlander et al. 1966; Cather and Harp 1975).

Small, coarse-substrate streams in northern

Kansas maintain macroinvertebrate populations

of greater density, diversity, and productivity

than the large, sand-substrate rivers (Robison
and Harp 1971; Hynes 1970; Adams et al. 1976;

Harp and Ricket 1977; Wilhm et al. 1978).
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The potentially affected streams of

southern Kansas, northeastern Oklahoma, and
northwestern Arkansas are generally clear,

coarse-substrate, often spring-fed streams with

moderate to rapid current. The greatest degree
of habitat and species diversity and macro-
invertebrate productivity is found in the

streams and rivers of this region.

The rivers and streams of southern Arkansas
and Louisiana are turbid and sluggish, with

sand, silt, and clay substrate. These waterways
have lower macroinvertebrate density, diver-

sity, and productivity than the Ozark streams.
The snail and clam fauna, however, is well

established (Burch 1973; Pennak 1978), and
crustacean populations (primarily crayfish) are

extensive (Hobbs 1976).

Macroinvertebrate populations of the lower
Mississippi River include various mayfly, cad-
disfly, midge, beetle, worm, crustacean, snail,

and clam species (Ragland 1974).

Threatened and Endangered Species . One of

the two legislatively protected aquatic species

that may be affected by the proposed action is

the Arkansas darter, which is presently listed as

threatened by the state of Kansas and may be
proposed for federal protection under the

Endangered Species Act. In Kansas, the

Arkansas darter is restricted to small prairie

streams and streams along the western Ozark
border in the Arkansas River drainage (Cross

and Collins 1975). Approximately 45 streams
would be crossed by the proposed pipeline

between MP P-532 and MP P-649 in Kansas,
and many of them may sustain populations of

Arkansas darters. Spawning activity extends
from March through May (Cross and Collins

1975).

The other legislatively protected aquatic

species of concern is the "fat pocketbook," a

freshwater mussel that is considered endan-
gered by the U.S. Fish and Wildlife Service.

The fat pocketbook is found in various portions

of the Mississippi River drainage (Burch 1973).

It has been collected from both flowing and still

water habitats with varied benthic substrates,

although it seems to prefer flowing water and
sand-silt substrates (EPA 1978a; U.S. Army

Corps of Engineers 1979). It has been collected

from shallow waters of just a few inches to

depths of more than 8 feet (Parmalee 1967).

Both historical and recent data indicate that

the fat pocketbook inhabits the White and St.

Francis river basins in Arkansas. These same
data, however, suggest that this mussel is a

large-river species, and it has been reported as

such by the U.S. Army Corps of Engineers

(1979), Starrett (1971), and Parmalee (1967).

To date, the fat pocketbook has not been
reported from ephemeral or intermittent

streams or from small and medium-sized peren-
nial streams. Therefore, it is suggested that

the only river crossing location where this

mussel may be expected to occur would be the

White River crossing of the Independence
lateral (MP PMB(I)-93).

Dewatering Plants

In Oklahoma, dewatering plants would be

located adjacent to the Arkansas and Neosho
rivers. In Arkansas, they would be located

adjacent to the White and Arkansas rivers; and
in Louisiana, dewatering plants would be
located near the Calcasieu, Red, and Mississippi

rivers and Castor Lake.

A general discussion of fish, aquatic inver-

tebrates, and threatened and endangered
species anticipated to exist in these rivers is

included in the preceding discussion of species

affected at pipeline river crossings. The inver-

tebrate fauna of Castor Lake would probably be
dominated by freshwater worms and various

flies.

3.A.6 CULTURAL RESOURCES

A detailed synthesis of the prehistory and
history of the region through which the pro
posed action and alternative pipeline routes
would pass is provided in the Cultural
Resources Technical Report (WCC 1980h),

available from the Bureau of Land
Management, Office of Special Projects, 555
Zang Street, Third Floor East, Denver,
Colorado 80228. This synthesis includes cul-

tural sequences through time and discussions of

previous investigations within a 10-mile-wide
study corridor. Information on known cultural
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resources within the 10-mile-wide corridor of

the proposed and alternative pipeline routes has

been compiled and is presented as estimated
sites per square mile. This figure is based upon
recorded site reviews and reflects the number
of sites listed by all previous inventories in the

area rather than the actual number of sites that

may be encountered. Figures for alternatives

are given only for areas that differ from the

proposed action. The estimated square- mile
site density figure indicates an approximate
number of unrecorded sites that may be
encountered during project construction.

Prehistoric resources are discussed for the

various project components by state, cultural

area, and site type. The proposed slurry

transportation project would cross four major
prehistoric culture areas: the Plains, the

Ozarks, the Lower Mississippi Valley, and the

Caddo. These areas are discussed in detail in

the Cultural Resources Technical Report (WCC
1980h). Historic resources are discussed by
geographic region, major historic theme, and
site type.

The diversity of human occupation among
the culture areas and through time is reflected

in a wide variety of site types and locations. A
site is a physical location of past human activ-

ities. Sensitive areas are those areas likely to

contain sites that may be affected by the

project. Sensitive areas are identified for the

proposed action and alternatives.

Intensive on-the-ground inventories have not

been conducted for any proposed or alternative

project-related facility. Properties listed in

the National Register of Historic Places

(NRHP) are presented as Appendix F. Recorded
resources not in the NRHP have not been
evaluated as to their eligibility for the NRHP.

Preparation Plants and Water Supply System
Prehistory . The preparation plant sites and
water supply system lie within the Plains

Culture Area. Two sites have been recorded on
the 1-square-mile study area for the proposed
North Antelope preparation plant site. Large
camps, consisting of extensive scatters of lithic

artifacts and debitage, are the predominant site

type in this area. No sites in the area are

currently listed in the NRHP; however, several

are considered potentially eligible. Based on
known site locations, all areas near or adjacent

to Porcupine Creek, East Fork Porcupine
Creek, and their tributaries are considered sen-

sitive. Several sites are located on the shores

of ancient, now dry, lake beds. Because of the

importance of these former lakes as areas of

prehistoric resource exploitation, they are con-
sidered to be sensitive.

No sites have been recorded on the 1-

square-mile study area for the proposed Jacobs
Ranch preparation plant site. Forty-six sites

have been recorded within the 160-square-mile
distribution water pipeline study area. The
predominant site type is the stone circle or tipi

ring, representing seasonal or temporary camps.
Several larger villages are also present. These
represent more permanent settlement within

the area. Most of these sites are located along

terraces or ridges adjacent to North Prong
Little Thunder Creek and Little Thunder Creek.
One site is located along Olsen Draw. Although
eligibility for the NRHP has not been deter-

mined, none of these sites is considered eli-

gible. On the basis of known site locations, the

alluvial valleys of the North Prong Little

Thunder Creek and Little Thunder Creek are

considered to be sensitive. Other potentially

sensitive areas include uplands away from the

major and minor drainages, which may have
provided exploitable prehistoric resources such

as lithic materials and game animals.

No sites have been recorded on the 1-

square-mile study area for the proposed North
Rawhide preparation plant. One hundred eighty

six sites have been recorded in the 540-square-
mile study area for the distribution water pipe-

line. The predominant site type is the lithic

scatter, representing seasonal or temporary
habitation. Stone circles (tipi rings) have also

been recorded. One bison jump/kill site has
been recorded and is considered eligible for

inclusion in the NRHP. Sensitive areas would
include any locale that tended to be part of a
bison migration route, upland areas (bluff tops,

ridges) for lithic resources, and timbered
canyons and slopes of river bottoms for winter
shelter. Sensitive areas in the immediate area
would, then, include terraces and ridges along
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Rawhide Creek, the Powder River and its tribu-

taries, and all associated alluvial valleys and
their upland margins.

The proposed water supply system lies in the

Plains Culture Area. Three small, seasonal
camps, consisting of lithic debris, fire-cracked
rock, and hearths, are located in the proposed
Niobrara County well field. No recorded inven-

tories have been conducted within the 290-

square-mile distribution water pipeline study
area. Sensitive areas are drainage crossings

and resource gathering areas in the uplands.

In the vicinity of the water supply system
and preparation plants, a 732-square-mile study

area was investigated and located 237 previ-

ously recorded sites. Approximate numbers of

sites that may be encountered are 0.32 site per

square mile or 1 site every 3 square miles. The
predominant site type would be lithic scatter.

History . Native American groups that occupied
the region were the Kiowa, Teton Dakota,
Northern Arapaho, and Crow. Site types in

eastern Wyoming associated with these groups

are campsites, butchering sites, and trading

areas. Eastern Wyoming was settled by home-
steaders between 1870 and 1920. Settlement
density in the initial phase of the homesteading
wave was approximately four claims per square
mile. No recorded historic sites are known to

exist on preparation plant sites. Twenty-five
historic sites are within the 10-mile study area

for the proposed water supply system.

Slurry Pipeline System and Dewatering Plants

Sensitive areas near the dewatering plant

sites, if any, are discussed under the appro-
priate state.

Prehistory . The prehistory of Wyoming is dis-

cussed under Preparation Plants and Water
Supply System, above. Sensitive areas are

alluvial valleys and drainages, especially the

North Platte River in Platte and Goshen
counties. Thirty-two sites are recorded within

the 1060-square-mile Wyoming study area.

Approximate numbers of sites that may be
encountered are 0.03 site per square mile or 1

site per 33 square miles.

In Nebraska the predominant site types are
large camps (or villages) with lithic and
ceramic scatters, rock cairns, earth lodge
villages, and burial grounds. A rock shelter is

present. All drainages and alluvial valleys,

especially the Niobrara and the North and South
Platte rivers, are sensitive. Upland areas may
have been utilized as resource gathering areas.

Sixty-three sites are recorded as a result of 50

previous cultural resource inventories within

the 2715-square-mile Nebraska study area.

Approximate numbers of sites that may be

encountered are 0.02 site per square mile or 1

site per 43 square miles. Three sites on the

NRHP in the vicinity of the proposed pipeline in

Nebraska are Agate Fossil Beds National

Monument in Sioux County, Ash Hollow Cave
National Historic Landmark within Ash Hollow
Historic District in Garden County, and the

Lovitt Site in Chase County.

Large camps are also found in Kansas. All

drainages and alluvial valleys, especially the

Arkansas River and its tributaries, are sensi-

tive. Thirty-nine sites are recorded as a result

of over 100 previous cultural resource inven-

tories within the 2731-square-mile Kansas study
area. Approximate numbers of sites that may
be encountered are 0.01 site per square mile or

1 site per 70 square miles.

The proposed pipeline route lies within the

Plains Culture Area in the northern section of

Oklahoma. Near the Arkansas border and in

northeast Oklahoma the proposed route enters

the Ozark Culture Area. Large camps similar

to those in Wyoming and Nebraska are also

encountered along the route in Oklahoma. All

alluvial valleys and drainages are sensitive,

especially Lee Creek, Arkansas River, and
Barren Fork Creek. Four hundred ten sites are
recorded as a result of over 100 previous

cultural resource inventories within the 2534-

square-mile Oklahoma study area. Approxi-
mate numbers of sites that may be encountered
are 0.16 site per square mile or 1 site per 6

square miles.

The proposed pipeline route lies within the

Ozark and Lower Mississippi Valley culture

areas in Arkansas. Numerous shelters have
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been located in bluffs along major streams.
Large sites (and villages) seem to occur in

alluvial valleys. Other site types that may be
encountered are mounds, mortuary sites, petro-

glyphs, shell middens, and campsites with lithic

and ceramic scatters. All alluvial valleys and
drainages are sensitive, especially the Arkansas
River and its tributaries, the Saline River, and
the Ouachita River. Other sensitive areas are

river features above the seasonal inundation

level, such as natural levees, terraces, knolls,

and upland areas. Five hundred ninety-two
sites are recorded as a result of several hundred
previous cultural resource inventories within

the 3545-square-mile Arkansas study area.

Approximate numbers of sites that may be

encountered are 0.17 site per square mile or 1

site per 6 square miles.

The proposed pipeline route lies within the

Lower Mississippi Valley and Caddo culture

areas in Louisiana. All drainages and alluvial

valleys that the proposed pipeline would cross

are sensitive. Other sensitive areas are natural

levees, abandoned river channels, terraces and
ridges above and adjacent to major drainages,

and other areas that are not seasonally inun-

dated. Site types that may be encountered are

camp and village sites, earthen mounds, kill and
butchering sites, and fishing areas. Four
hundred one sites are recorded as a result of

several hundred previous cultural resource

inventories within the 3239-square-mile
Louisiana study area. Approximate numbers of

sites that may be encountered are 0.12 site per

square mile or 1 site per 8 square miles.

History . In the Plains Culture Area, the pro-

posed pipeline would encounter site types

associated with nomadic Native American
groups that occupied the region, such as kill and
butchering sites, hide preparation sites, tipi

rings, ceremonial sites, and trading areas. Site

types associated with semisedentary groups

(part-time farmers) are village sites with

associated farming remains, kill and butchering
sites, village defense walls, and earthen lodges.

In the Ozark Culture Area, the proposed pipe-

line route passes through the southern portion

of the Osage hunting territory in northwest
Arkansas. Site types that could be encountered
are camps, kill and butchering sites, and lithic

scatters. In the Lower Mississippi Valley and

Caddo culture areas, site types that may be

encountered are villages with associated

farming remains, and hunting and fishing areas.

Most of the major historical themes of the

western and central United States, from the

initial European exploration to the present day,

are reflected within the geographic regions that

would be traversed by the proposed pipeline.

Homesteading, ranching, oil and coal explor-

ation, and westward travel by stage are

expressed in known historic resources. In

Wyoming, the Wyodak Coal Mine would be
traversed by gathering lines near milepost (MP)
NR-8 and NR-10.5. The remains of a historic

sheep camp are located near MP PMB-4. Black
Hills Stage Route is crossed near MP PMB-72.
A stopover for the stage route (used between
1876 and 1881) is near MP PMB-72.

The Oregon, Mormon, and Emigrant trails

are crossed by the proposed pipeline in

Nebraska. Ash Hollow, known as a campground
on the Oregon Trail, is approximately 1 mile

northeast of MP PMB-246. Remains of the

campground, wagon road, cemetery, and sites

of Fort Grattan and a fur trading post are a

part of the Ash Hollow Historic District.

California Hill, an important place on the

Oregon Trail, is near MP PMB-258. The pro-

posed route crosses the Santa Fe Trail at

MP P-530 in Kansas.

3.A.7 AGRICULTURE

The proposed (and alternative pipeline)

routes would traverse and have surface

facilities located on irrigated and nonirrigated

cropland, native rangeland (used for livestock

grazing), and woodland areas. Acreages and
mileages for cropland and vegetation types
affected by the proposed action (and each
alternative) are shown in Table 4-16 in Section

4.A.4.

Soils in the northern portion of the project

area are used primarily as native rangeland
(livestock grazing) and, to a lesser extent, for

nonirrigated cropland and irrigated cropland

along major streams and on upland areas where
ground water is available. Winter wheat, corn,
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other feed grains, sugar beets, beans, potatoes,

and alfalfa are the main crops.

Soils in the central portion of the proposed

project area are used primarily for nonirrigated

cropland, native rangeland, and, to a lesser

extent, irrigated cropland along major streams
and on upland areas where ground water is

available. Winter wheat, grain sorghum, corn,

sugar beets, beans, potatoes, and alfalfa are the

main crops.

Soils in the southern portion of the project

area are used primarily as woodland (some
grazing) and, to a lesser extent, cropland. Cash
crops such as cotton, corn, other feed grains,

and rice are some of the main crops.

Prime Agricultural Land
Since all surface facilities associated with

the proposed project could potentially take

agricultural land out of production for the life

of the project (50 years), each major surface

facility location was evaluated to determine
whether it was prime agricultural land. Loca-
tions of ancillary facilities such as microwave
towers and high-voltage transmission lines were
not evaluated for agricultural land potential

because of their insignificant size. The three

proposed coal slurry preparation plants in

Campbell County, the proposed well field and
pump station in Niobrara County, and the pump
stations associated with the two water distri-

bution lines in Campbell County would not be

located on prime agricultural land (Table 3-21).

Sixteen of the 23 slurry pump stations along

the proposed main slurry pipeline would be

located on potential prime agricultural land,

but three of these sites are on urban and built-

up land and thus are not prime (Table 3-21). In

addition, several sites are not currently used as

cropland. At least one pump station in each
state traversed by the proposed main slurry

pipeline would be located on potential prime
agricultural land.

All nine of the dewatering plants associated

with the proposed action system would be
located on potential prime agricultural land,

but three of these nine sites are on urban and
built-up land and thus are not prime. One site

is purposely flooded and thus is not prime
(Table 3-22). In addition, two other sites are

currently not used as cropland.

3.A.8 AIR QUALITY

The affected environment for air quality

discussed below for the proposed action route

and facilities also applies to the Market alter-

native. Similarly, the affected environment for

the proposed action Niobrara County well field

is also applicable for the Crook County and
Oahe alternative water supply systems.

Coal Slurry Preparation Plants and Water
Supply System

The proposed coal slurry preparation plants

and the water supply system would be located

in a semiarid area of Wyoming. No significant

topographic features separate these project

components, and both would be located in rural

areas. Thus air quality conditions would be
expected to be similar at both sites.

The ability of the atmosphere to disperse

pollutants is strongly dependent on wind speed,

wind direction, and atmospheric • stability.

Stability is usually classified into several

classes (Pasquill 1961; Turner 1964), ranging

from extremely unstable (Class A) to extremely
stable (Class G). The National Climatic Center
has published frequency distributions of wind
speed, wind direction, and stability (STAR pro-

grams). The STAR (stability array) program for

Casper shows that the area has good dispersion

conditions, with neutral or unstable conditions

(Classes A-D) occurring about 76 percent of the

time on an annual average (U.S. Department of

Commerce 1973). Another indication of good
dispersion conditions is high afternoon mixing
depth. Mixing depth is an indication of the

depth of the layer in which pollutants are free

to disperse. According to a study by Holzworth

(1972), annual average mixing depth for the

area is about 2200 meters, well above the

national average. Because of similarities in

topography and climate at the plant sites and at

Casper, dispersion climatology at Casper is

expected to represent that at the coal prepar-

ation plant sites.
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Proposed Action — Recreation Resources

The proposed coal preparation plants would

be located in a rural area within the Wyoming
Intrastate Air Quality Control Region (EPA
1972). This area has been designated as being

"better than national standards" or "cannot be
classified" for all criteria pollutants (EPA
1978b). Measurements of total suspended par-

ticulates have been made in the vicinity of the

plant sites. These data indicate an annual

geometric mean concentration of about 20 to

25 micrograms per cubic meter (pg/m ) (ETSI

1979), which is below the Wyoming state

standard of 60 yg/m .

Few measurements of gaseous pollutants

have been taken in the project vicinity. Sulfur

dioxide (SCO and nitrogen dioxide (NO
?

)

measurements taken at Casper indicate annual

average concentrations of about 6 yg/m and
26 yg/m respectively; maximum 24-hour SO-
concentrations were about 28 yg/m (Wyoming
Department of Environmental Quality 1979).

These values are far below both federal and
state standards. No measurements of ozone or

carbon monoxide are available for the vicinity

of the proposed preparation plants; however,
concentrations are expected to be well below
standards.

Slurry Pipeline System, Dewatering Plants, and
Ancillary Facilities

Air quality conditions along the proposed
pipeline route, including dewatering plants and
ancillary facilities, are discussed below.

According to the National Climatic Center
STAR programs available for the project

region, good dispersion conditions exist along

the proposed pipeline route. Neutral to

unstable conditions (Classes A-D) occur from
about 76 percent of the time on an annual basis

at Casper to about 58 percent of the time at

Baton Rouge.

Holzworth's (1972) study of mixing depths in

the United States indicates that mean annual
afternoon mixing depths in the region of the

proposed route range from about 1200 meters
to 2000 meters, with most areas having mixing
depths above the national average.

The proposed pipeline route would cross 15

different air quality control regions, as desig-

nated by the EPA (1972). Currently nearly all

of these regions are designated as "better than
national standards" or "cannot be classified" for

total suspended particulates (TSP). Portions of

Tulsa and Mayes counties in Oklahoma and
parts of Pulaski and Sebastian counties in

Arkansas are the only regions that at present do
not meet the National Air Quality Standards for

TSP.

The air quality along the proposed route was
assessed from ambient air quality monitoring

data available from various agencies in the

states through which the pipeline route is pro-

posed to pass. Because of the rural setting of

the proposed route, little information is avail-

able. Measurements taken in the project

region, and considered representative of the

proposed route, indicate that TSP concentra-
tions are occasionally in violation of state and
federal standards. Annual TSP concentrations

range from, about 53.1 yg/m at Gillette to

73.6 yg/m at Tulsa. It should be noted that

these measurements may have been influenced

by some isolated industrial sources and may
indicate greater concentrations than would be

expected along the pipeline route. However,
occasional violations of the 24-hour TSP
standard may occur as a result of natural

windblown dust.

3.A.9 RECREATION RESOURCES

Recreation resources are defined as

formally designated areas that are managed to

preserve and further their use for play, amuse-
ment, or relaxation. Attention here focuses on
managed areas where the recreation experience
could be directly affected by the proposed
action. Included in those areas judged most
significant are managed recreation lands

actually traversed by the proposed pipeline

route and areas where construction activities

would be highly visible from the recreation site

or access road, thereby affecting the natural

scenic qualities of the landscape (an important
element in the recreation experience, in many
instances). Because of the importance of

water-related activities, rivers, lakes, and
reservoirs within close proximity to pipeline

activities were also considered significant rec-

reation resources.
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Proposed Action — Recreation Resources

The recreation areas under the management
of various federal, state, county, and city

agencies have been inventoried. Particular

attention has been given to the following recre-

ation resource concerns: (1) state-proposed or

existing natural and scenic rivers; (2) rivers

that have been inventoried by the

Mid- Continent and South Central Regional

offices of the Heritage Conservation and
Recreation Service (HCRS) in the Nationwide
Rivers Inventory, Phase I (1980a); (3) major
trails that are either proposed, under study, or

existing under a state or federal system;

(4) proposed or designated National Natural
Landmarks; and (5) other recreation resource

concerns (e.g., hunting, state parks and recre-

ation areas, county and city recreation facil-

ities, etc.).

Coal Slurry Preparation Plants and Water
Supply System

The area that would be affected by the

preparation plants is principally in Campbell
County, Wyoming. Outdoor natural recreation

facilities in and near the county include state

parks, lakes, and streams (Table 3-23). With

the exception of hunting, opportunities for

these outdoor natural activities within the

county are limited. The county is particularly

deficient in public access to streams and reser-

voirs that can be used for recreation. Only
7 percent of the total stream miles and 26

percent of the total acres used for recreation

are public. Consequently, many Campbell
County residents travel to neighboring counties

for natural outdoor recreational experiences

(BLM 1978).

Popular recreation areas outside the county
include Big Horn National Forest in Sheridan

and Johnson counties, the Devil's Tower
National Monument, Black Hills National

Forest, and Keyhole State Park in Crook
County. These recreation areas account for

more than a million visitor days per year (Table

3-24). Generally, between 60 and 75 percent of

all visits to the recreation areas are made by

Wyoming residents. In the future, fuel uncer-

tainties and increased costs of travel may limit

the distance people would be willing to travel

for recreation. If residents of the Campbell
County area made fewer trips to Yellowstone

and Teton national parks in northwest Wyoming,
for example, the effect might be an increase in

visits to nearby recreation areas (Table 3-24).

Hunting for pronghorn antelope is a major
recreational activity in Campbell County. In

1978 about 16 percent (over 9000 antelope) of

the state's antelope harvest occurred in this

county. During the same year, about 10,000

people hunted antelope in this county; this

represented about 20,000 hunter days. Approxi-

mately 45 percent of the antelope hunters were
county residents. Between 1976 and 1978, the

number of hunting permits available decreased
by 8 percent, from about 12,000 to 11,000

(Wyoming Fish and Game Commission 1979).

During the same period, population in the

county increased by 31 percent, resulting in

increased hunting demand, greater competition

for a limited number of permits, and reduced
hunting opportunities for residents (BLM 1978).

Slurry Pipeline System, Dewatering Plants, and
Ancillary Facilities

Pipeline-related activities would cross or be
near 16 managed federal, state, and county
recreation areas (Table 3-25).

Seventeen rivers having scenic or recrea-

tional value would be crossed by the proposed
pipeline route (Table 3-26). Of these, 8 rivers

were identified in HCRS's Nationwide Rivers

Inventory, Phase I (HCRS 1980a), by the

Mid-Continent and South Central Regional
Offices. Draft reports were published on
July 22, 1980, for the Mid-Continent Region
and in March 1980 for the South Central Region
identifying those inventoried rivers that could

meet the criteria for a national wild and scenic

river. The additional 10 rivers are those identi-

fied as having the potential for inclusion into a
State Rivers system, or those rivers designated
and under protection by state (Louisiana) law.

In addition, 15 major trails that would be
crossed by the proposed slurry pipeline (Table

3-27) have historic, scenic, or recreation value.

Many of these trails are included in state

proposed plans. Since no significant impacts
which would impair the recreation experience
are expected, a complete listing of state trails

is not presented here but is available in the
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TABLE 3-23

OUTDOOR NATURAL RECREATION FACILITIES
IN OR NEAR CAMPBELL COUNTY, WYOMING

Campbell County
Neighboring
Counties

a

Recreation Areas (acres)

U.S. Forest Service

National Park Service

Bureau of Land Management
State Parks

Private

158,042

236,067

1,131,737

1,124,275
1,347

792,524
4

1,966,380

Total 1,525,846 3,900,644

Surface Water (acres)

Alpine Lakes and Reservoirs

Lowland Lakes and Reservoirs

Farm Ponds
338

68

2,969
12,317

469

Total

Streams (miles)

Public

Private

Total

Camping

Family Sites

Capacity

Picnicking

Family Sites

Capacity
Group Sites

Capacity

Swimming Sites

Boating Sites

Historic Areas

406

10

134

144

80

400

NA

NA

1

15,755

649

919

1,568

1,133
5,665

174
870
50

250

18

Source: Oblinger-McCaleb 1980.

NA = data not available.

Includes Crook, Johnson, Sheridan, and Weston counties.
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TABLE 3-25

MANAGED RECREATION AREAS CROSSED BY OR WITHIN
5 MILES OF THE PROPOSED PIPELINE ROUTE

State Milepost Recreation Area

Nebraska PMB-248 Ash Hollow Historic Park

Kansas P-394
o

Oberlin-Sappa State Park

P-512 Walnut Creek Proposed Recreation Area

P-591 Kingman County State Lake
a

Oklahoma P-825-P-830
p

Fort Gibson Lake, Sequoyah State Park

P-850—P-866 Tenkiller State Park and Reservoir

P-860-P-865 Spaniard Creek Public Use Area

at Webber's Falls Reservoir

Arkansas P-870—PMB-997 Ozark National Forest
8

PMB-1015 Petit Jean State Park, Point Remove Park
a

PMB-1021-PMB-1040
O

Ouachita National Forest

PM-1288 Kisatchie National Forest, Catahoula Lake

Louisiana PM-1312-PM--1320 Alexander State Forest

PM-1400 Sam Houston State Park
a

a
Not crossed by but within 5 miles of the right-of-way.

Crossed by the right-of-way.

Refer to Appendix A for location of recreation areas.
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TABLE 3-26

SCENIC AND RECREATIONAL WATERWAYS CROSSED:
PROPOSED ACTION

State Milepost
e

River/Creek

Nebraska PMB-91 Niobrara River

PMB-316 Stinking Water Creek

Kansas P-436 S. Fork Solomon River

P-532 Arkansas River ' '

P-565
b c

N. Fork Ninnescah River '

P-610
b c

Chikaskia River '

Oklahoma P-904 Lee Creek

Arkansas PMB-929
Q

Mulberry River

PM-964
Q

Spadra Creek

PMB-970 Piney Creek

PMB-985 Illinois Bayou

PM-1161
c

Saline River

PMB-(I)-30 Cadron Creek

PC-1092
Q

Bayou Bartholomew

Louisiana PM-1199 Bayou Bartholomew

PM-1288 Little River

PM-1330 Spring Creek

a
Scenic and recreational waterways as defined by Heritage Conservation

and Recreation Service or a state agency.

Heritage Conservation and Recreation Service, Department of Interior,

Phase I Natural Rivers Inventory (1980a).

n
State river identified for study.

State-protected river.

Refer to Appendix A for locations of protected waterways.
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TABLE 3-27

MAJOR TRAIL CROSSINGS: PROPOSED ACTION

State Name of Trail

Nebraska

Kansas

Oklahoma

a
Pioneer Mormon
Oregon Trail

8
.

Sidney-Deadwood Trail .

Overland Stage-Denver Road

b,c,d
Santa Fe
Mormon Battalion ,

Old Cattle Trgils
,c,a

Parallel Road .

Leavenworth Pikes Peak Express
Smoky Hill Trail

Old Cattle Trails (Western National Historical Trail)

Indian Nations .

Texas Road (East Shawnee)
f

McClellan-Kerr Navigation System -

Camp Grubber-Greenleaf Lake Trail -

Tenkiller/niinois/Barren Fork Rec. Trail

c,d

Existing Historic Trail, National Trails System Act (NTSA).

Existing state trail.

Studies complete, not recommended for designation (NTSA).

House of Representatives Proposed Bill(HR80-87) trails legislation introduced for NTSA inclusio

Trail under study (NTSA).

Proposed state traiL
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Proposed Action — Visual Resources

project files at Woodward- Clyde Consultants,

San Francisco. Those trails having potential or

existing national protection status are identi-

fied for informational purposes only. Further

information concerning these trails is available

from HCRS's Mid- Continent and South Central

Regional offices in Denver, Colorado, and
Albuquerque, New Mexico, respectively.

Three National Natural Landmarks (NNL),
either under proposed status or designated,

would be crossed by the proposed slurry pipe-

line. Three additional proposed NNL's would be
within 5 miles of the slurry pipeline. These
NNL's are listed in Table 3-28.

No dewatering plants would be located in

formally designated recreation areas.

The only ancillary facilities that could

affect the recreation experience are proposed

microwave communication towers along the

southern ridges of Carter Mountain next to the

Ozark National Forest in Arkansas and next to

the Alexander State Forest in Louisiana.

Additional microwave communication towers
are proposed adjacent to recreational water-
ways (Niobrara River, Arkansas River, Oologah
Lake, and Saline River).

3.A.10 TRANSPORTATION NETWORKS

All paved roads and railroads in the project

vicinity were inventoried to identify transpor-

tation segments that would be affected by
construction, operation, maintenance, and
abandonment of the proposed action. The
status of the roads (whether interstate or state

highway, and whether they are scenic or

provide limited access to towns or recreation

areas) was determined. In addition, railroad

rights-of-way that would be crossed by the

proposed pipeline were inventoried. The only

segments of the transportation system that

would be significantly affected by project-

related activities are in the vicinity of the

preparation plants and are described below.

Coal Slurry Preparation Plants

The principal means of access to all three

preparation plants would be Wyoming State

Highway 59. The North Rawhide preparation

plant would be reached by Highway 59 north

from Gillette, and both the Jacobs Ranch and
North Antelope preparation plants would be
reached by Highway 59 south of Gillette (see

Maps A-l through A-3 in Appendix A). The two
southern plants are approximately 15 miles

from the main highway, with immediate access

provided by local county roads.

Highway 59, also known as Douglas
Highway, is an element of the Federal Aid
Primary system and is the main route

connecting Douglas and Gillette. This road is

currently under heavy use because of railroad

construction in the area (the Burlington

Northern and the Chicago and North Western
railroads) as well as traffic related to the

several coal mines between the two cities.

Highway 59 is a two-lane road, except for a

five-mile portion immediately south of Gillette

that has four lanes. Nearly 80 percent of the

road has been rebuilt or is presently under

contract. The remaining 20 percent of the road
is planned for reconstruction within the next

three to five years. This portion represents

three segments of road: around the community
of Bill, near the Reno Junction, and just south

of Gillette. Currently the road is used for

movement of heavy equipment used in oil and
mining activities, and there have been no prob-

lems with degradation of the surface.

Highway 450 extends westward from
Newcastle through Weston County toward the

Jacobs Ranch and North Antelope preparation
plant sites. Highway 450 is a two-lane road
that would provide access to these two sites

from Newcastle.

3.A.11 VISUAL RESOURCES

Visual resources are the physical character-

istics of a landscape that determine its scenic

quality and relevant value to the viewing pub-
lic. These characteristics are frequently des-

cribed according to the line, form, color, and
texture of the natural features in the environ-

ment (landform, vegetation, water, soils) that

make up a specific landscape scene.
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TABLE 3-28

NATIONAL NATURAL LANDMARKS CROSSED BY
OR WITHIN 5 MILES OF PROPOSED PIPELINE ROUTE

Milepost State/County Name

PMB-40 to PMB-60

PM-70

PMB-190 to PMB-210

PMB-990

PMB(I)-80

PMB-1015

Wyoming/Niobrara

Wyoming/Niobrara

Nebraska/Garden and Morrill

Arkansas/Pope

Arkansas/Independence

Arkansas/Conway

Lance Creek Fossil Area

Hat Creek Break
a,c

Oshkosh Prairie
a,c

Cagle Rock
c,d

Salado Creek
c,d

c d
Cedar Creek Canyon '

a,b

Crossed by proposed route.

Designated National Natural Landmark.

Potential National Natural Landmark.

Within 5 miles of proposed route.

Refer to Appendix A for locations of National Natural Landmarks.
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Since the term "scenic" implies exposure to

human sensory experience, the visual resources

for this project will include only those land-

scapes within the "seen area" of human use

(highways, rivers, trails, recreation areas, and
human developments). This section will focus

on identifying and describing particularly sensi-

tive visual resources, such as mountainous
regions, steep slopes, waterways, valleys,

heavily forested areas, and landscapes with

fragile vegetation. Special attention is also

given to areas already identified as having high

scenic quality, such as wilderness areas, parks,

scenic roadways, natural and scenic creeks and
rivers, natural and historic landmarks and trails

identified by the Heritage Conservation and
Recreation Service (HCRS) or state agencies
(Tables 3-25 through 3-28), and the public lands

under the jurisdiction of BLM and rated a

protected status under the agency's visual

resource management (VRM) program. Ratings

are derived by assessing (1) the inherent quality

of the landscape, (2) the sensitivity of visual

resources to modification, and (3) the distance

from areas of human use. Ratings imply the

level of management required for maintaining
visual quality (BLM Manual 8400-VRM).

Most of the land that would be used for the

proposed project is private rather than public;

standard BLM inventory information (VRM
classifications) was available only for the BLM-
managed land in Wyoming. However, the basic

procedure used by BLM for identifying visual

resources is applied throughout. Resource
material for this portion of the assessment
included U.S. Geological Survey topographic
maps, state roadway maps, national and state

natural river listings, the ETSI pipeline right-

of-way log, and input from other technical

disciplines (particularly biology, recreation,

transportation, and cultural resources).

The existing visual resources within the

affected environment along the proposed route

were examined for the following facil-

ities: coal preparation plants, water supply

system, slurry pipeline system, and pump sta-

tions (by milepost) and dewatering facilities and

ancillary facilities (e.g., microwave towers).

Existing visual resources are described in detail

below only for those landscapes where pipeline

facilities would cause significant or long-term
visual impacts. Areas where pipeline facilities

were determined to have visual impacts but

landscapes were not considered of particular

scenic value (either because they had already

been degraded by human activity or they did

not exhibit any pronounced visual character-

istics) included: the preparation plants;

portions of the pipeline right-of-way, including

the New Roads, Baton Rouge, and Wilton

laterals; pump stations; the Ponca City, Pryor,

Muskogee, White Bluff, Baton Rouge, and Lake
Charles dewatering plants; and the Cypress
Bend barge site.

Water Supply System
The water well field site is located in rolling

rangeland with few visual features of special

note. U.S. Highway 85 (5 miles away) and
several scattered ranch dwellings are the

nearest areas of human use in the vicinity of

the proposed well field.

Slurry Pipeline System
The following discussion of the affected

environment is by pipeline milepost designation

for the proposed action.

MP PMB-91 and Pump Station P-3
(MP PMB-91.5) . This section of the proposed
pipeline and this pump station intersect three

human use areas—U.S. 20 from Lusk, Wyoming,
to Crawford, Nebraska; the Niobrara River (a

prime rainbow trout spawning ground and sport

fishing stream); and the Chicago Northwestern
railroad.

The Niobrara River at this point is sluggish

and clear. The surrounding landscape is made
up of short-grass range with some agriculture

and is slightly rolling terrain. The area is

primarily natural, with a few ranches scattered
nearby. The town of Lusk is about 15 miles to

the northwest. The overall visual image is one
of openness, with little variation in texture,

form, and color, except for that introduced by
the understory and low brush along the river.

3-83



Proposed Action — Visual Resources

MP PMB-265 . This pipeline segment intersects

U.S. 30, the South Platte River, and 1-80 5

miles from the town of Ogallala and 3 miles

from Brule, Nebraska. The river is a recreation

resource for fishing, boating, and other
activities.

The riparian zone, or riverbank, has cotton-

woods and a dense understory, providing inter-

esting texture, color, and form along the scenic

riverscape.

MP PMB-360 . This segment intersects U.S.

6/34 midway between the towns of Culbertson
and McCook, Nebraska, and crosses the

Republican River (a Class II water—of high

value as a fishery resource). The riparian zone
is densely vegetated with cottonwood, willow,

elm, locust timber, and understory. The river is

clear, with a sand bottom and good flow provi-

ding color and texture. The landscape charac-

teristics have high scenic quality, with diversity

in color, texture, and line.

Pump Station P-8, MP PMB-373.9 . This site is

adjacent to U.S. 83 south of McCook. The
surrounding terrain is rolling farmland. Visual

features are high ridges to the west and east,

creating a definitive visual border and enclosed

view of the landscape.

MP P-434 to P-436 . This segment crosses U.S.

24 (scenic highway), Union Pacific railroad, and
the South Fork of Solomon River 6 miles west
of Hill City, Kansas. The riparian vegetation

includes large cottonwoods with dense under-

story. The river is sluggish and somewhat
turbid. The surrounding terrain is hilly with a

variety of vegetation; it is considered of high

scenic quality because of the interesting color,

textures, and form of the landscape.

MP P-445, P-486, P-496, P-508, P-515, P-530 .

These segments would intersect several major
roadways: U.S. 283, 1-70, U.S. 183, State

Highways 4 and 96, and U.S. 56 (scenic).

Nearby towns are LaCross, Great Bend, and
Ellis, Kansas. The Walnut Creek area is a

proposed state recreation area. These seg-

ments of the proposed pipeline would also cross

several rivers and creeks with dense vegetation
(willow bush, cottonwood, and understory).

Since surrounding landscapes are primarily dry-

land farms and open, rolling range, the colorful

and richly textured riverbeds offer scenic

diversity and constitute focal points on the land-

scape and are therefore high-quality visual

resources.

Pump Station P-10, MP P-560 . This site is

adjacent to U.S. 83 near Stafford, Kansas. The
surrounding terrain is rolling farmland. High
ridges to the west and east create a visual

border and enclosed view of the landscape.

MP P-591 . The proposed pipeline would cross

U.S. 54 six miles west of Kingman, Kansas, very
close to the Kingman County State Lake
camping and recreation area. This site is about
40 miles from the metropolitan area of Wichita.

The Kingman State Lake and the Ninnescah
River landscapes are well vegetated and of high

scenic quality (as evidenced by the presence of a

state recreation area). The diversity in color

offered by the presence of water and the rich

textures of a variety of vegetation provide
interesting landscape features for human enjoy-

ment.

MP P-610 . The proposed pipeline would cross

the Chickaskia River near State Highway 14.

The Chickaskia has been inventoried for study by
the state and the HCRS for protection as a

natural and scenic river. It has good flow and a
sand bottom and is densely vegetated, providing

a rich variety of color, texture, and form.

MP P-761 . This portion, located on the Osage
Indian Reservation, would intersect State
Highway 11 four miles north of Skiatook,

Oklahoma. Rolling hills, forested with non-
merchantable oak and brush, and rock out-

croppings characterize this landscape. The
composition is one of interesting texture and
pattern. Oil wells are scattered throughout,

reducing the visual quality of the otherwise
natural setting by breaking the continuity in line

and form of the horizon.

MP P-770 to P-779 . This proposed segment
would pass 1 mile below Oologah Lake, 3.5 miles

from State Highway 88, and along the southern
border of Will Rogers State Park. The nearby
Verdigris River is approximately 300 feet of

open water with a well-vegetated riparian zone.

The surrounding landscape is woodlots and
farmland to the west and scenic Oologah Lake to

the north. This is a high-quality landscape
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offering a picturesque composition
interesting colors, textures, and forms.

of

MP P-808 . This segment would intersect State

33 just south of the Grand River crossing 3

miles south of Chouteau and 9 miles from
Pryor, Oklahoma. The Grand River is a
commercial and sport-boating water. The
Grand (Neosho) River is a river drainage of

Lake Hudson. The river crossing is 500 to 600
feet of open water with steep-ledge rock banks.

The riparian zone is heavily timbered on both
sides of the river.

MP P-838 . The pipeline would cross the Neosho
River approximately 1 mile from Highway 2 and
4 miles north of Muskogee, Oklahoma. This is a
densely vegetated scenic area with abundant
waterways and recreation sites.

MP P-850 to P-866 . This segment would pass 8

miles south of Muskogee and 4 miles east of

U.S. 64 along the Arkansas River. It would be
visible primarily from the Muskogee Turnpike,

which the pipeline would parallel along this

segment. Tenkiller State Park and reservoir

are on the other side of the river, adding

significantly to the value of the landscape
features. The high-quality scenic river land-

scape characterizes this segment of the

proposed pipeline route. There is dense vege-
tation in the riparian zone. Spaniard Creek and
the Webbers Falls Lock and Dam provide addi-

tional scenic attributes.

MP PMB-929 . The pipeline would pass less than
1 mile from Pleasant Hill, U.S. 64, and Inter-

state 40 (scenic). The riparian zone of the

Mulberry River is well vegetated; the terrain is

flat to rolling. The river has been identified for

study as a state scenic river. Ozark National
Forest is directly to the north.

MP PMB-960 to PMB-999 . This segment would
parallel 1-40 and cross several state roadways
and paved county roads. There is scattered
residential development in the surrounding
landscape, which is south of Ozark National
Forest and Recreation Area. The segment
would pass just north of Clarksville, Dardanelle
Lake, and Russellville, Arkansas. The right-of-

way would cross the Spadra Creek, which has

been identified for study as a state scenic river.

Piney Creek and the Illinois Bayou have both
been inventoried as candidates for the status of

scenic rivers by the Heritage Conservation and
Recreation Service. Coniferous forests are
noticeable in the landscape; the scenic Ozark
National Forest is in the background to the
north, and Dardanelle Lake is to the south. The
combination of the forested mountains in the
background and the scenic rivers in the fore-

ground makes this landscape rich in color, tex-

ture, and form.

Independence Lateral; PMB-(I)-36 to

PMB(I)-60\ This segment of the pipeline runs

through the foothills south of the Boston Moun-
tain range and Ozark National Forest to the

southern tip of Greers Ferry reservoir. The
right-of-way crosses Cadron Creek and the
Little Red River, both environmentally sensi-

tive waterways with high scenic qualities. The
Greers Ferry reservoir is a popular recreation
area in Arkansas. The landscape is character-
ized by rich color and texture from lush vege-
tation surrounding each of the above-mentioned
waterways.

MP PMB-1013 . This segment of pipeline would
cross the Arkansas River between Point
Remove Park and Petit Jean State Park, south-
west of Morrilton and 1 to 2 miles north of

State 154. This is a high-quality scenic land-
scape situated between two parks and along the
Arkansas River. It is a heavily vegetated and
rolling terrain offering a scenic backdrop to the
river landscape.

MP PMB-1021 to PMB-1030. This segment
cross State 10would parallel State 9 and

leading to Ouachita National Forest and camp-
grounds (a recreation area used by residents and
visitors in the Little Rock metropolitan area).

The proposed pipeline would cross the
Fourche LaFave River (MP PM-1022), where
vegetation is abundant. The terrain in this area
is heavily forested, with rolling to mountainous
topography in the background. The visual

quality is high, with primarily undisturbed
natural features.

3-85



Proposed Action — Visual Resources

MP PM-1199 . The pipeline would cross Bayou
Bartholomew approximately 2 miles north of

U.S. 165 and the town of Perryville, Louisiana,

and 12 miles north of the city of Monroe,
Louisiana. Bayou Bartholomew has been identi-

fied as a state scenic river and is characterized

by a large variety of lush vegetation and by
diversity in color and texture.

MP PM-1288 . This segment would cross the

Louisiana scenic Little River at State 127, east

of Kisatchie National Forest and northeast of

Pineville, and the access road to Catahoula
Lake and recreation area. This is a high-quality

visual resource landscape, with the scenic

Little River and Lake Catahoula as primary
natural attributes. Vegetation is abundant,
offering a variety of color, texture, and form to

the visual setting.

MP PM-1316 to PM-1320 . This portion of the

pipeline would be near the border of the

Kisatchie National Forest and the Alexander
State Forest. The pipeline would also cross

U.S. 165 south of Alexandria. In addition to its

proximity to the national forest, this portion of

the pipeline would cross Spring Creek, Bayou
Boeuf, and Cocodrie Diversion Channel. This is

a high-quality natural setting with diverse veg-

etation and natural waterways.

Dewatering Plants

All dewatering plants would be located in

proximity to existing coal-fired power plants.

The descriptions below are of the areas

surrounding each site.

Oologah . This proposed plant site is immedi-
ately to the south of Oologah Lake and Will

Rogers State Park along U.S. 169. It is within 9

miles of the city of Claremore, Oklahoma, and
is in a prime recreation area. The scenic

quality of the bordering recreation area
(Oologah Lake, the Verdigris River, and the

state park) is high. Abundant vegetation pro-

vides high-quality color and texture in this

rolling landscape.

Independence . The proposed plant site is 8

miles outside Newport, Arkansas, along State

69 and the White River. The river landscape
has interesting textures, colors, and form provi-

ded by dense understory and timber growth.
Since the surrounding landscape is flat agricul-

tural terrain, the richly varied river landscape
is of increased significance.

Wilton . This proposed plant site is located off

State 44 near the town of Romeville; the

nearest cities are Donaldsonville and Reserve,
Louisiana. The area includes riverside develop-
ment surrounded by marsh floodplains and vege-
tation.

Boyce . The proposed plant site is 4 miles

outside the town of Boyce along State 8 north

of Alexandria, Louisiana. This is a high-quality

natural setting surrounded by national forests,

lakes, and scenic resources.

Ancillary Facilities

The following listing identifies areas of

visual sensitivity where microwave towers
would be located along the pipeline routes.

Milepost indicators are the closest pipeline

reference point.

MP PMB-93 . This microwave tower would be

adjacent to the HCRS- inventoried environ-

mentally sensitive natural landscape of the

Niobrara River, Nebraska, and visible from
State 20.

MP P-677 . The proposed microwave site is

next to State 11 outside of Blackwell, Kansas.

MP P-700 . The proposed microwave site is

near the Ponca City terminal in Oklahoma.

MP P-726. This tower would be visible from
State 20 and is near the Arkansas River.

MP P-263 . The site is next to the Osage
reservation.

MP PMB-780 . The site is at the southern tip of

Oologah Lake and recreation area near

State 88. It would be visible by recreation

visitors using the lake.

MP PMB-946 . The site is located adjacent to

Ozark National Forest.
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D#l -Chp. 3-38

MP PMB(I)-30 . The proposed site is along the

Republican River near State 25.

MP PM-118 . The proposed site is located along

the Saline River (a natural river inventoried for

protection by HCRS) and State 35 south of the

town of Rison.

MP PM-1275 . The site is located near the town
of Jana and U.S. 84.

MP PM-1301 . The site is located northeast of

the city of Alexandria near State 28.

MP PM(NW)-1 . The site is located near

Summerville and Chambers, north of Alexander
State Forest.

3.B MARKET ALTERNATIVE

For the following project components, the

affected area for the market alternative is the

same as the affected area for the proposed
action:

• Coal slurry preparation plants

• Water supply system

• Slurry gathering pipelines

• Main slurry pipeline from milepost (MP)
PMB-0 to MP PMB-378 and from MP
PMB-922 to the seven dewatering plants

in common

• Dewatering plants at Pryor, White Bluff,

Independence, Boyce, Lake Charles, New
Roads, and Wilton

Only the affected areas for the following

market alternative components, which are

different from the proposed action, are

discussed in this section:

• Main slurry pipeline from MP PMB-378
(=MB-0) to MP PMB-922 (=MB-492) and
the short pipeline to the Baton Rouge
terminal

• Dewatering plants at Oologah and Baton
Rouge

3.B.1 WATER RESOURCES

Surface Water
Under this alternative, 17 more intermittent

creeks, 25 more minor streams, and 8 fewer
major rivers would be crossed compared with
the proposed action (WCC 1980c, Table 2-1).

Surface facilities located within potential 100-

year floodplains are listed in Table 3-6.

3.B.2 SOCIOECONOMIC CONSIDERATIONS

Slurry Pipeline System
The counties not discussed under the pro-

posed action that would potentially be affected

by pipeline and pump station construction and
operation under the market alternative are

listed in Table 3-29.

Dewatering Plants

Since the Oologah and Pryor dewatering
plants would be constructed within 30 miles of

each other a single affected area was defined.

Table 3-30 lists those potentially affected

areas not discussed before and for each gives

population and construction employment data.

Summaries of the Oologah/Pryor and Baton
Rouge areas follow.

Oologah/Pryor . The Oologah and Pryor de-

watering sites are in Rogers and Mayes
counties, respectively. Both counties are in the

Tulsa Standard Metropolitan Statistical Area
(SMSA) and the sites are approximately 35
miles from Tulsa proper. The area labor pool

includes about 12,000 construction workers.

Baton Rouge . The site of the proposed Baton
Rouge dewatering plant is in East Baton Rouge
Parish. In 1978, the city of Baton Rouge had a

population of 332,000 and the Baton Rouge
SMSA had approximately 25,000 workers
employed in construction.
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TABLE 3-29

COUNTIES IN AREAS POTENTIALLY AFFECTED BY ONLY
MAIN SLURRY PIPELINE AND PUMP STATIONS:

MARKET ALTERNATIVE

County/Parish
Pump
Station

1975
Population

Fiscal Year 1976-77

Tax Revenues ($1000s)

Kansas

Phillips 7,900 3,108

Rooks 7,300 2,854

Osborne 6,200 1,730

Russell 9,000 4,456

Ellsworth MB-6 6,200 2,962

Rice 12,000 4,515

McPherson 25,900 8,720

Harvey 29,500 9,556

Sedgwick 351,000 90,077

Butler MB-7 41,800 11,866

Cowley 34,700 8,986

Chatauqua 4,700 1,366

Sources: U.S. Bureau of the Census 1978, 1979b.
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TABLE 3-30

AREAS POTENTIALLY AFFECTED BY CONSTRUCTION AND OPERATION
OF DEWATERING PLANTS: MARKET ALTERNATIVE

Dewatering
Plant Site

Counties/Parishes
in Potentially

Affected Area

July 1975
County

Population

Area Construction
Labor Pool

Oologah/Pryor Osage 31,390

Washington 41,967

Rogers 33,671

Mayes 27,213 11,985

(Tulsa) 416,892

(Wagoner) 27,225

Cherokee 25,143

Adair 16,615

Baton Rouge W. Baton Rouge 17,522

E. Baton Rouge 310,922 24,675

Sources: U.S. Bureau of the Census 1978. Source of state employment agency figures

varies by state. For individual state figures, see the Socioeconomics
Technical Report (WCC 1980d).

Note: Counties in parentheses would not have project components but would potentially

be affected by the project.
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3.B.3 VEGETATION

The market alternative would traverse or

have permanent facilities located on the same
vegetation types as listed for the proposed

action in Section 3. A. 3. Acreages and mileages

for each vegetation type that would be affected

are identified in Table 4-2 in Section 4. A. 4.

Each of these vegetation types is described

in detail in Appendix B of the Terrestrial

Biology Technical Report (WCC 1980e). These
areas are used mainly for agriculture, livestock

grazing, wildlife habitat, and recreation.

3.B.4 WILDLIFE

The primary wildlife habitat types which
would be affected by the market alternative

and wildlife species of special concern
occurring within these types are listed in Table
3-19. Since the market alternative would
traverse the same vegetative habitats as the

proposed action, wildlife species encountered
would be essentially the same as those

described for the proposed action in Section

3.A.4.

3.B.5 AQUATIC BIOLOGY

Coal Slurry Pipelines and Pump Stations

In Kansas, approximately 26 more perennial

streams and 41 intermittent streams would be

crossed by the market alternative slurry pipe-

line than by the proposed action slurry pipeline.

Most of the rivers and streams that would be

crossed sustain populations of rough fishes

(including chubs, minnows, suckers, shiners, and
darters) and sport fishes (including catfishes,

bass, crappies, and sunfishes).

In Oklahoma, approximately 23 permanent
streams and 26 intermittent or ephemeral
streams would be crossed by the slurry pipeline.

The U.S. Fish and Wildlife Service and the

Oklahoma Department of Wildlife Conservation

(1978) list 8 streams that would be crossed by
the market alternative pipeline as Class I

(highest- value fishery resource), including Buck
Creek, Verdigris River, Neosho River,

Fourteenmile Creek, Illinois River, Barren Fork
Creek, Sallisaw Creek, and Lee Creek.

Dewatering Plants

Dewatering plants would be located adj-

acent to the Verdigris River in Oklahoma and
the Mississippi River in Louisiana.

Threatened and Endangered Wildlife Species

Federal protected wildlife species which
could occur in areas that would be affected by
the market alternative include the black-footed

ferret, bald eagle, peregrine falcon, red-

cockaded woodpecker, and American alligator.

In addition, two state protected species, the

northern swift fox (Nebraska) and interior least

tern (Kansas), could also be encountered. Each
of these species is described in greater detail in

the discussion of the affected environment for

the proposed action (Section 3. A. 4). Additional

information is available in the Threatened and
Endangered Species Technical Report (WCC
1980f).

The range of the greater prairie chicken in

Oklahoma would be traversed by the market
alternative between milepost (MP) MB-324 and
MB-337 (Short 1980).

3.B.6 CULTURAL RESOURCES

Except for prehistoric site densities in

Kansas and Oklahoma, the discussion for the

proposed action (Section 3.A.6) applies to this

alternative. Within Kansas, 170 sites are

recorded as a result of over 100 previous

cultural resource inventories within the 3245-

square-mile study area. Approximate numbers
of sites that may be encountered are 0.05 site

per square mile or 1 site per 19 square miles.

Within Oklahoma, 99 sites are recorded as a

result of over 100 previous cultural resource

inventories within the 900-square-mile study

area. Approximate numbers of sites that may
be encountered are 0.1 site per square mile or 1

site per 9 square miles. Sites in the vicinity of

this alternative in the National Register of

Historic Places are given in Table F-2,

Appendix F.
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3.B.7 AGRICULTURE

The market alternative would include eight

slurry pump stations located differently from
those associated with the main slurry pipeline

for the proposed action. Five of these eight

slurry pump stations would be located on poten-

tial prime agricultural land in Wyoming,
Kansas, and Oklahoma. One of the five sites is

on urban and built-up land and thus is not prime
(Table 3-31). Refer to Table 4-16, Section

4. A. 4, for acreages and mileages of cropland

affected.

The market alternative would include two
dewatering plants that are not associated with

the proposed action. These two dewatering

plants, in Oklahoma and Louisiana, would be

located on potential prime agricultural land;

however, both sites are on urban and built-up

land and thus are not prime (Table 3-32).

3.B.8 RECREATION RESOURCES

The following discussion is for the portion of

the market alternative slurry pipeline route

(and associated dewatering and ancillary facili-

ties) that does not follow the same right-of-way

route or facility siting as the proposed action.

Five managed recreation areas are within 5

miles of the market alternative pipeline route.

One of these, Prairie Dog State Park in Kansas,

would be approximately 3 miles from the alter-

native slurry pipeline route at MP MB-36.
Additionally, Rooks County State Park in

Kansas at MP MB-81 is also within 3 miles of

the route (Table 3-33).

are under protection by the Oklahoma Scenic

Rivers Act. The Oklahoma Scenic Rivers

Commission has jurisdiction for Barren Fork
Creek and Illinois River. The last of the four

state rivers, the Caney River in Kansas, is

considered to be the most important state rec-

reation river in Kansas (BLM Kansas Governor's

Office of Policy and Research 1980).

The market alternative pipeline route would

cross eleven major recreation trails

(Table 3-35). Two of these, the Santa Fe Trail

and the Western National Historic Trail, have
as of September 8, 1980, been recommended for

inclusion in the National Trails System.

No market alternative dewatering plants

would be located in formally designated recre-

ation areas. It should be noted, however, that

the Oologah dewatering site would be immedi-
ately adjacent to the Will Rogers State Park in

Oklahoma. For a discussion of the possible

effects to the quality of the recreation exper-

ience in this vicinity, see Section 3.B.9 (Visual

Resources).

The only ancillary facilities that could

affect the quality of the recreation experience
are microwave communication towers, which
are discussed under the proposed action. The
presence of microwave communication towers
could alter the visitor's perception of the

natural setting. Of particular concern to this

alternative route is the tower located next to

the Ozark National Forest at MP MB-10. (See

Visual Resources, Section 3.B.9, for a listing of

locations of towers near recreation waterways
and park areas.)

Eight waterways having scenic and recre-

ation value would be crossed by the alternative

pipeline route in Kansas and Oklahoma (Table

3-34). Of these, four rivers have been identi-

fied by the Heritage Conservation and Recre-
ation Service (HCRS) South Central Regional
Office in the Nationwide Rivers Inventory,

Phase I (1980a). These four rivers have the

potential through future study to be added to

the National Wild and Scenic Rivers System.
Of the remaining four rivers, three, Barren
Fork River, Illinois River, and Big Lee Creek

3.B.9 VISUAL RESOURCES

MP MB-36 to MB-42 . The market alternative

right-of-way would intersect U.S. 36 approxi-

mately 2 miles west of Norton, Kansas. The
route would continue south, crossing Prairie

Dog Creek just above the Norton Reservoir and
adjacent to Prairie Dog State Park. Riparian

vegetation along the creek is thick, with low
brush trees. The surrounding landscape is

rolling terrain, with equal portions of dryland

farming and range.
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TABLE 3-33

MANAGED RECREATION AREAS WITHIN
5 MILES OF THE MARKET ALTERNATIVE ROUTE

State Milepost Recreation Area

Kansas MB-36
MB-81

MB-120

Prairie Dog State Park
Rooks County State Park
& Webster Reservoir

Wilson State Park & Reservoir

Oklahoma

Arkansas

MB-330 to MB-335
MB-347 to MB-366

MB-378

MB-452 to MB-492

Keystone State Park
Osage Hill State Park
Will Rogers State Park (Oologah)

Ozark National Forest

TABLE 3-34

SCENIC AND RECREATIONAL WATERWAYS TO BE CROSSED:
MARKET ALTERNATIVE ROUTE

State Milepost River/Creek

Kansas

Oklahoma

MB-55
MB-65
MB-127

MB-354, 373

MB-430
MB-437
MB-472

S. Fork Solomon River
Bow Creek .

Saline River
Caney River

Barren Fork River
Illinois River . ,

Lee Creek (Big and Little) '

Note: See Table 3-26 for waterways crossed by the parts of the Market
alternative that are the same as that for the proposed action route.

Scenic and recreational waterways as defined by Heritage Conservation and
Recreation Service or a state agency.

Heritage Conservation and Recreation Service 1980a,b.

State River Identified for Study (Arkansas, Kansas).

State-protected river (Louisiana, Oklahoma).
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TABLE 3-35

MAJOR TRAIL CROSSINGS: MARKET ALTERNATIVE

State Name of Trail

Kansas

Oklahoma

Santa Fe
a,b

Mormon Battalion
a

Old Cattle Trails
a,b

Parallel Road
Leavenworth Pikes Peak Express

Smoky Hill Trail

Old Cattle Trails
Indian Nations

Texas Road (East Shawnee)
Camp Grabber-Greenleaf Lake Trail

Oologah Reservoir Trail
e

a,b

Studies complete, not recommended for National Trail System
Act designation.

House of Representatives proposed bill (HR80-87) trails legis-

lation introduced for NTSA inclusion.

Existing state trail.

Trail under study (NTSA).

Proposed state trail.
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Market Alternative — Visual Resources

MP MB-60 to MB-83 . The market alternative

route would intersect U.S. 24 and U.S. 183

approximately 4 miles west of Stockton,

Kansas. It would cross the South Fork of the

Solomon River 7 miles downstream from
Webster Reservoir and Webster State Park, and
immediately adjacent to Rooks County State

Park. This landscape has high-quality visual

resources, as evidenced by two state parks.

The landscape is rolling hills, and the riparian

zone of the Solomon River is densely vegetated.

The river is clear, with a sand bottom. Color,

texture, and line create interesting visual

features.

MP MB-115 to MB-137 . This segment would be

IP MB-440 to MB-446. This pipeline segment

approximately 10 miles northwest of Russell,

Kansas, adjacent to Wilson Lake and recreation

area. The pipeline would intersect roadways
leading to these recreation areas. This area has

rolling to hilly terrain and is well vegetated.

There is a scenic area surrounding Wilson

Reservoir and the Saline River, which has been
inventoried by HCRS for potential consider-

ation as a national wild and scenic river.

MP MB-324 to MB-330. This segment would
pass south of Cedar Vale and cross the Osage
Indian Reservation; it would pass close to a

wilderness trail used for hiking and riding. This

area is considered one of the more picturesque

areas in Kansas. Dense riparian growth along

Rock Creek (mostly scattered timber) adds

high-quality texture and color to the setting.

MP MB-347 to MB-366 . This portion of the

pipeline would pass within 2 miles of

Bartlesville, Oklahoma, and cross U.S. 60, State

123, and U.S. 75. Osage State Park is 4 to 5

miles west of the proposed pipeline. Scrub oak
and cultivated fields provide visual color and
texture on the rolling terrain. The Caney River

banks are heavily vegetated and steep.

MP MB-417 to MB-427 . This pipeline segment
would parallel State 82 through a mountainous
area used for hiking and camping. This is a

high-quality scenic area, abundant with streams
from the Neosho River and Lake Hudson
drainage. The terrain is hilly to mountainous,

with rock outcroppings and a variety of colorful

vegetation.

would pass near the town of Welling along a

county road, about 4 to 5 miles south of

Tahlequah. It would pass northeast of Tenkiller

Ferry Reservoir and recreation area by 6 to 8

miles. The terrain in this area is mountainous,
densely vegetated, and has many streams. The
Barren Fork and Illinois rivers are both

protected state scenic rivers.

MP MB-482.5 (Pump Station MA-10) . The pipe-

line would cross State 59 midway between
Cedar ville and Figure Five, as well as an access

road into the Ozark National Forest. The
background to the north is the Ozark National

Forest and mountain range, providing high-

quality form, line, color, and texture to this

natural setting.

3.C CYPRESS BEND PIPELINE-BARGE
ALTERNATIVE

The affected area for this alternative is the

same as for the market alternative at the coal

slurry preparation plants, water supply system,
slurry gathering pipelines, and main slurry pipe-

line from MP PMB-0 to PMB-1092. The de-

watering plants for this pipeline-barge alter-

native are also served by the market alter-

native.

Only the affected areas for the following

components of the pipeline-barge alternative,

which are different from affected areas pre-

viously presented, are discussed in this section:

• Main slurry pipeline from MP PMB-1092
to MP B-81

• Cypress Bend dewatering plant and barge
loading facility

The affected areas along this pipeline-barge

alternative for the wildlife and air quality

resource topics are similar in type and descrip-

tion to the areas in Arkansas already discussed

for the proposed action and are therefore not

discussed in this section.
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Cypress Bend Pipeline-Barge Alternative — Socioeconomic Considerations

3.C.1 WATER RESOURCES

This alternative system would cross 75'

fewer intermittent creeks, 50 fewer minor and
34 fewer major perennial streams and rivers,

and 61 fewer bayous, compared with the pro-

posed action (WCC 1980c, Table 2-1). Surface
facilities located within potential 100-year
floodplains are listed in Table 3-6.

3.C.2 SOCIOECONOMIC CONSIDERATIONS

Slurry Pipeline System
The counties that make up the socioe-

conomic environment that would be potentially

affected solely by pipeline and pump stations

under the pipeline/barge alternative are the
same as those listed for the market alternative,

except that none of the parishes in Louisiana
would be affected.

Dewatering Plants

The site of the proposed Cypress Bend de-

watering plant, steam plant, and barge loading

facility is in Desha County, Arkansas. This is a

large agricultural area where in 1974, employ-
ment in agriculture was 34 percent of total

county employment. The potentially affected
area includes Desha, Drew, Chicot, Ashley, and
Lincoln counties.

Population and Employment . The communities
nearest to the site are Arkansas City 8 miles

away and McGehee, Arkansas, 14 miles away.
The nearest cities are Greenville, Mississippi,

57 miles away, and Pine Bluff, Arkansas, 77

miles away.

Popluations of the five counties in the local

study area are shown in Table 3-36. In the

1960s and 1970s Desha County did not exper-
ience the growth of other Arkansas counties,

and in fact lost population as a result of a
decline in agriculture and forest products pro-

duction.

Desha County, like much of southeastern
Arkansas, has been primarily rural and agricul-

tural. Neither the five-county area nor Desha
County has a large labor force or a large pool

of contract construction workers (Table 3-37).

In 1977 the five-county study area had 964
persons and Desha County had 117 persons

employed in contract construction. The ten-

county southeastern Arkansas labor area, how-
ever, had 2,724 employed in contract construc-
tion.

The late 1970s saw some changes and there

are continuing efforts to develop the local

ecomony. In particular, the Potlatch Corpor-
ation completed a $15 million paper mill in the

area in 1977. The mill is 7 to 8 miles due north
of Arkansas City and 8 miles east of McGehee.

Housing . At present, housing of any kind in the
area is scarce. Some of the 300 people
Potlatch Corporation presently employs at the

paper mill near the Cypress Bend site commute
from as far away as Monticello (about 42
miles). The estimated available housing in four

communities in the area is shown on Table
3-38. While vacancy rates in the four commu-
nities are low, there are differing opinions as to

how tight the market is and how responsive it

might be to additional demand in the area.

Several local mobile home parks constructed
new spaces from 1975 to 1977 during the
Potlatch paper mill construction. There are
some mobile home spaces available now.

There has been some new construction of

single-family homes in the area. In Dumas, 32

miles from the Cypress Bend site, some 25 to

30 new homes are under construction. Voters in

Dumas recently passed a $10 million bond issue,

of which $5.5 million has been made available

for home loans at 8.5 percent interest (Peterson

1980).

Arkansas City has no hotel or motel accom-
modations and the other three communities,
McGehee, Dermott, and Dumas, have 200 to

225 hotel or motel rooms between them (Table
3-38).

Public Services . Public services were inven-

toried for the four communities: Arkansas
City, McGehee, Dermott, and Dumas, which are
where the bulk of the non-locals will move to

during construction, and where impacts would
be concentrated. Other communities such as
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TABLE 3-36

POPULATIONS OF COUNTIES AND CITIES
IN THE CYPRESS BEND LOCAL STUDY AREA

County City

Census
1970

Population

1970
Percent
Urban

1975
Population

Population

Change
1970-75

Distance
to Site

(miles)

Lincoln 13,310 NA

Desha

Arkansas City

18,761 50,.1 18,005

784
b

-2.7 NA

8

McGehee 4,683 4,275 -8.7 14

Dumas 4,600 5,399 17.4 32

Chicot 18,164 63..1 17,953 -1.1 NA

Dermott 4,250 4,368 2.8 25

Lake Village 3,310 3,328 .5 36

Eudora 3,687 3,538 -4.0 52

Drew 15,157 33.,5 17,190 2.5 NA

Monticello 5,809 6,698 15.3 42

Ashley 24,976 48,.8 25,206 .5 NA

Crossett 6,191 6,290 1.6 78

Hamburg 3,102 3,146 1.4 63

5-County Total 90,368 78,354 1.6

a
Source: U.S. Bureau of the Census 1978.

1979 population; source: Arkansas State Highway and Transportation Department 1979.
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TABLE 3-38

TEMPORARY HOUSING AVAILABLE IN 1980 AT CYPRESS BEND AREA

Town

Dwelling Units

Single- Multiple

Family Units Mobile Homes Total

Vacancy
Rate

Motel
Units

Arkansas City 200 230 35 465 1-2%

McGehee 1600 200 150 1950 125

Dermott 1000 20 250 1270 single-family

2-3% mobile homes
50

Dumas 2000 45 40 2085 low 48

Total 4800 495 475 5770 223

Sources: Bixler 1980; Fields 1980; McMahon 1980; Franks 1980; and Peterson 1980.
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Cypress Bend Pipeline-Barge Alternative - Air Quality

Monticello may host some immigrants but not

to the extent of these four.

Water and sewer systems in these four com-
munities are generally adequate. The Dermott
water system could use an additional 300,000
gallon water tank. Dumas' sewer system is

overloaded with 2,000 users for a system
designed to serve 1,500. A $2.0 million over-

haul of the system is planned for the next two
years.

The school districts in all four communities
have plans for expanding or upgrading facilities.

The Arkansas City School District, which
includes the Cypress Bend site, receives

$600,000 per year in property tax revenues
from the new Potlatch paper mill and plans to

construct a new high school. Dermott plans to

build a new junior high school. McGehee has

built a new elementary school and four new
high school classrooms and plans to build a new
junior high school. Dumas built a new high

school four years ago.

rivers. Common fishes of the region include

minnows, shiners, chubs, shad, gar, suckers,

sunfish, and bass (EPA 1978a). The aquatic

macroinvertebrate fauna of those drainages

would be numerically dominated by flies and
aquatic worms, with fewer mayflies, caddis-

flies, beetles, and mussels (EPA 1978a). Macro-
invertebrate populations of the lower
Mississippi River include various mayfly,

caddisfly, midge, beetle, worm, crustacean, and
clam species (Ragland 1974).

3.C.5 CULTURAL RESOURCES

The discussion for the proposed action

(Section 3.A.6) applies to this alternative. One
hundred twenty eight sites are recorded within

the 588-square mile study area that differs

from the Proposed Action. Approximate
numbers of sites that may be encountered are

.2 site per square mile or 1 site per 5 square
miles. Sites in the vicinity of the lateral that

are in the National Register of Historic Places

are listed in Table F-3, Appendix F.

3.C.3 VEGETATION

The Cypress Bend pipeline-barge alterna-

tive, where different from the proposed action,

would traverse or have permanent facilities

located on agricultural lands, forested

wetlands, cross timbers, oak-hickory forest,

southern pine-hardwood forest, and barren land

(Table 4-16 in Section 4.A.4). These areas are

used mainly for agriculture, livestock grazing,

wildlife habitat, and recreation. Refer to Table
4-2 in Section 4.A.4 for acreages and mileages

of vegetation types affected.

3.C.4 AQUATIC BIOLOGY

The Cypress Bend coal slurry pipeline from
the White Bluff site to the dewatering and
barge loading facility would cross approxim-
ately 14 permanent and 12 intermittent

streams.

All of the potentially affected streams lie

within the Mississippi alluvial plain, character-

ized as bottomlands with sluggish, meandering

3.C.6 AGRICULTURE

The Cypress Bend pipeline-barge alternative

would not include any slurry pump stations that

are not associated with the market alternative.

The pipeline- barge alternative would
include one dewatering plant that is not associ-

ated with the proposed action or the market
alternative. The Cypress Bend dewatering
plant and barge loading facility in Desha
County, Arkansas, would be located on
potential prime agricultural land (Table 3-39).

The portions of the barge loading facility near
the Mississippi River are frequently flooded and
thus may not qualify as prime agricultural land.

3.C.7 AIR QUALITY

Data on total suspended particulates along

the proposed slurry pipeline route (Section

3.A.8) would be applicable to the Cypress Bend
region. Measurements of gaseous pollutants are

scarce for the project vicinity; however, data
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Colorado Alternative — Wildlife

collected by the states of Arkansas (1979),

Oklahoma (1979), and Louisiana (1979) indicate

that concentrations are generally low. Annual
average measurements of sulfur dioxide (SCO
ranged from .about 2 micrograms per cubic

meter ( yg/m ) to about 11 yg/m . The
highest 24-hour SO- concentration reported Ln

the area during 1978 was about 44 yg/m .

Annual average concentrations oL nitrogen

dioxide ranged from about 27 yg/m to about
48 yg/m . Measurements of other gaseous
pollutants are not available in the project area.

3.C.8 RECREATION RESOURCES

At milepost B-24 of the Cypress Bend later-

al the pipeline would cross Bayou Bartholomew,
which has been inventoried for potential desig-

nation as a National Wild and Scenic River by
the South Central Region of the Heritage Con-
servation and Recreation Service (HCRS
1980a). In addition, Bayou Bartholomew is of

importance to the state of Arkansas and a
possible candidate for inclusion in a potential

Arkansas State Rivers System program.

3.D COLORADO ALTERNATIVE

3.D.2 SOCIOECONOMIC CONSIDERATIONS

Slurry Pipeline System
The counties that would be potentially

affected by pipeline and pump stations under
the Colorado alternative are listed in Table
3-40.

3.D.3 VEGETATION

The Colorado alternative would traverse or

have permanent facilities on agricultural lands,

short-grass prairie, midgrass prairie, tall-grass

prairie, shrub and brush rangeland, ponderosa
pine forest, forested wetlands, and barren
lands. These areas are used mainly for agricul-

ture, livestock grazing, wildlife habitat, and
recreation. See Table 4-16 in Section 4. A.4 for

acreages and mileages of the vegetation types

affected.

The Colorado butterfly-weed (Gaura neo-
mexicana coloradensis ) has been proposed for

the federal list of threatened and endangered
species. This will be published in the Federal
Register by December 1980. Location of this

plant is unknown at present but it is thought to

be in the vicinity of Cheyenne, Wyoming, near
the Colorado alternative route.

The Colorado alternative is an alternative

northern main slurry pipeline segment that

could connect with the proposed action, market
alternative, or Cypress Bend pipeline-barge

alternative. It would replace the proposed
action pipeline segment between mileposts

PMB-0 and P-485 or the segment between
mileposts PMB-0 and MB-181 of the market
and Cypress Bend pipeline barge alternatives.

Only the affected environment for this differ-

ent northern route is described below.

3.D.4 WILDLIFE

The primary wildlife habitat types that

would be affected by the Colorado alternative

and wildlife species of special concern
occurring within these types are listed in Table
3-19. Game and nongame species that would
occur in areas that would be affected by the
Colorado alternative are essentially the same
as those listed for the proposed action in

Section 3. A. 4.

3.D.1 WATER RESOURCES

This system would cross 57 more inter-

mittent creeks, 11 more minor and 2 fewer
major perennial streams and rivers compared
with the proposed action (WCC 1980c, Table
2-1).

Threatened and Endangered Wildlife Species
Federally protected wildlife species that

could occur in the area that would be affected
by the Colorado alternative include the black-
footed ferret, bald eagle, peregrine falcon, and
whooping crane. In addition, the greater prairie

chicken, listed as endangered by Colorado legis-

lation, could be present along the alignment

3-103



TABLE 3-40

COUNTIES IN AREAS POTENTIALLY AFFECTED BY ONLY
MAIN LINE AND PUMP STATIONS: COLORADO ALTERNATIVE

County
Pump
Station

1975 Fiscal Year 1976-77

Population Tax Revenues ($1000s)

Wyoming

Goshen

Laramie

Colorado

Weld

Logan

Washington

Yuma

Kansas

Cheyenne

Sherman

Thomas

Sheridan

Gove

Trego

Ellis

Rush

Barton

Ellsworth

Rice

C-4

C-5

C-6

12,000 2,628

63,000 14,620

107,400 35,950

19,500 7,074

5,500 2,686

8,900 3,467

4,100 1,112

8,200 3,118

8,100 4,472

4,000 1,710

4,000 2,947

4,500 1,608

25,500 6,002

5,000 2,500

30,900 9,368

6,200 2,062

12,000 4,515

Sources: U.S. Bureau of the Census 1978, 1979b.
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Colorado Alternative — Aquatic Biology

through Colorado. The distribution of federally

protected wildlife in Wyoming, Kansas,

Oklahoma, Arkansas, and Louisiana is described

in Section 3. A. 4 of this report and in the

Threatened and Endangered Species Technical

Report (WCC 1980f ).

In Colorado, no confirmed sightings of the

black-footed ferret have been made recently.

A single skull of a ferret estimated to be from
the 1960s was found in northeastern Colorado
(Kit Carson County, about 30 miles south of

Colorado alternative MP C-340) (Bissel et al.

1978). Since black-tailed prairie dog colonies

are numerous in eastern Colorado, potential

ferret habitat is abundant along the Colorado
alternative corridor (Bissell et al. 1978, 1979).

Before the 1950s, few peregrine falcon

eyries were known in Colorado, but in 1978, 31

active eyries were recorded (Colorado Division

of Wildlife 1978). Most of the sites presently

occupied are situated in mountainous locations.

All 31 sites recorded by the Colorado Division

of Wildlife were located in the central and
western portions of the state. These eastern

range limit of the peregrine's hunting and
nesting areas in Colorado includes portions of

Larimer, Boulder, Jefferson, and El Paso
counties (Colorado Division of Wildlife 1978).

Peregrines may occur infrequently over con-
struction sites in eastern Colorado.

Since 1974, two active bald eagle nests have
been located in Colorado; neither is in an area

that would be affected by the Colorado alter-

native. Wintering bald eagles could be encoun-
tered at the South Platte River crossing.

Whooping cranes have historically visited

eastern Colorado as accidental migrants
(Colorado Division of Wildlife 1978). However,
in Kansas the Colorado alternative would pass

approximately 7 miles north of Cheyenne
Bottoms State Waterfowl Refuge, which is

critical habitat for the whooping crane.

Between MP C-315 and MP C-325 (north-

west of Wray, Colorado), there is a remnent
population of greater prairie chickens. The
greater prairie chicken is listed as endangered
by state-level endangered species legislation in

Colorado.

3.D.5 AQUATIC BIOLOGY

Coal Slurry Pipelines and Pump Stations

Fish . In Wyoming, approximately 8 permanent
and 78 intermittent streams would be crossed

by the Colorado alternative coal slurry pipeline

system. The Wyoming Game and Fish Commis-
sion (1971) considers the North Platte River (at

the crossing location) to be a Class III river:

"important trout water, fishery of regional im-
portance." All other Wyoming river crossing

locations are classified as "low-production
waters" (Wyoming Game and Fish Commission
1971). The fish faunas of these eastern

Wyoming drainages are described in Section

In Colorado, approximately 6 permanent and
27 intermittent or ephemeral streams and
rivers would be crossed by the Colorado alter-

native coal slurry pipeline system. The major
perennial rivers that would be crossed include

the South Platte, North Fork Republican, and
Arikaree rivers. The fishes of these drainages

are similar to the fauna of eastern Wyoming
stream systems, as described in Section 3.A.5.

In Kansas, approximately 15 permanent and
121 intermittent or ephemeral streams would
be crossed by the Colorado alternative pipeline

system. The fish fauna of the potentially

affected drainages are described in Section

Aquatic Invertebrates . The general discussions

of aquatic invertebrates in Section 3.A.5 ade-
quately describe the west-central fauna that

would be expected to occur in the Wyoming,
Colorado, and Kansas drainages to be crossed

by the Colorado alternative coal slurry pipe-

lines.

Threatened and Endangered Species . The plains

orangethroat darter is considered threatened by
the Colorado Division of Wildlife (1978) and is

known to occur in Chief Creek (MP C-328.5), in

the North Fork Republican River near the

Colorado alternative pipeline crossing location

(MP C-331.5), and in the Arikaree River near
the crossing location (MP C-347).

The Topeka shiner is considered threatened

by the state of Kansas and was reported as
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Colorado Alternative — Recreation Resources

occurring in Cherry Creek in Cheyenne County,
Kansas, near the Colorado alternative slurry

pipeline crossing location (MP 364.5) (Minckley

and Cross 1959).

3.D.6 CULTURAL RESOURCES

This alternative route lies within the Plains

Culture Area. The discussion for Wyoming and
Kansas in the proposed action section (3. A. 6)

also applies to this alternative. In Colorado, all

drainages and alluvial valleys, especially the

South Platte, the Republican, the Arikaree
rivers and their tributaries, are sensitive. The
numerous springs that dot the area are also

sensitive. Site types that can be expected in

this area of Colorado are seasonal to semi-
permanent camps (or small villages) with asso-

ciated lithic and ceramic scatters and tipi

rings. Permanent settlements may be encoun-
tered in alluvial valleys of larger drainages.

Twenty eight sites are located within this 1424-

square mile study area. Approximate numbers
of sites that may be encountered are .02 site

per square mile or 1 site per 51 square miles.

This small number of sites reflects the relative

lack of previous cultural resource inventories.

The area has a great potential for Paleoindian

sites, especially in Yuma County. No pre-

historic sites are listed in the National Register

of Historic Places.

3.D.8 RECREATION RESOURCES

The slurry pipeline route for this alternative

would pass Fort Laramie National Historic Site

in Wyoming near MP C-115 and C-116. In

addition, at MP C-347 in Colorado it would
cross the Arikaree River, which has been inven-

toried for consideration by the Heritage Con-
servation and Recreation Service (HCRS) as a
possible National Wild and Scenic River.

The pipeline would also cross the Pawnee
Butte potential National Natural Landmark site

at MP C-220 through C-228 in Weld County,
Colorado. The U.S. Forest Service has tenta-

tive plans to develop Pawnee Buttes as a high-

intensity recreational area (HCRS 1980b).

Additionally, the Colorado alternative pipe-

line route would cross two existing historic

trails under the National Trails System Act in

southeastern Wyoming: The Mormon Pioneer
and Oregon National Historic trails.

A microwave communication tower along

the alternative pipeline route would be located

at MP C-506. This communication tower site is

adjacent to the Cedar Bluff State Park.

3.E COAL CLEANING OPERATION ALTER-
NATIVE

In Wyoming an open cattle ranch and the

site of Jireh College are located near MP
C-117. At MP C-114 the route passes near

Fort Laramie National Historic Site and other

associated sites. Several variants of the

Oregon Trail are crossed by the route at MP
C-112.9, C-113.3, and C-114.1. The Cheyenne-
Deadwood Trail is crossed near MP C-115.

This alternative would be located at the

preparation plants and would affect the same
environmental resources discussed for these

sites for the proposed action.

3.F CROOK COUNTY ALTERNATIVE WATER
SUPPLY SYSTEM

3.D.7 AGRICULTURE

The Colorado alternative would include six

pump stations that are not associated with the

proposed action or the market alternative. One
of these six pump stations would be located on

potential prime agricultural land in Kansas
(Table 3-41). Refer to Table 4-16 in Section

4. A.4 for acreages and mileages of cropland

affected.

The water gathering line from the North
Rawhide preparation plant to the Jacobs Ranch
and North Antelope preparation plants would
have the same affected area as discussed for

the proposed action water supply system. Only
the affected area for the Crook County well

field and pump station and the water gathering

line to the North Rawhide preparation plant is

described in this section.
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Crook County Alternative Water Supply System — Transportation Network

The affected area for air quality and recre-

ation is essentially the same or similar to that

already discussed for the Niobrara County well

field and is not discussed further in this section.

3.F.1 WATER RESOURCES

3.F.5 AQUATIC BIOLOGY

The delivery pipeline would cross 1 peren-

nial and 19 intermittent or ephemeral streams
in the Little Missouri and Powder River basins

in Wyoming. The fishes of the region are

described in Section 3. A. 5.

Crook County Well Field

The affected environment for ground water
in the vicinity of the proposed Crook County
well field is the same or similar to that dis-

cussed for the proposed Niobrara county well

field and is not discussed further in this section.

3.F.2 SOCIOECONOMIC CONSIDERATIONS

In addition to the Wyoming counties and
communities identified as potentially affected

by the proposed action, Crook County and the

communities of Moorcroft, Sundance, and
Hulett would be affected by this alternative.

Population data for the county and these com-
munities are given in Table 3-42. As shown in

Table 3-43, rental housing units are relatively

unavailable, and planned new housing construc-

tion will do little to change this situation.

3.F.6 CULTURAL RESOURCES

This alternative water supply system lies in

the Plains Culture Area. Twenty prehistoric

sites have been recorded within the well-field

boundary. Sites are primarily large camps
located along the North Fork Little Missouri

and the Little Missouri rivers and their tribu-

taries. One of the sites, the Bush/Bunger Site,

is a prehistoric antelope trap and has been
nominated for the National Register of Historic

Places (NRHP). All drainages and alluvial

valleys, particularly the Little Missouri and its

tributaries, are sensitive. Upland areas and
ridges may contain evidence of camps or small

temporary villages. Eighteen sites are located

within the 460-square mile delivery pipeline

study area. Approximate numbers of sites that

may be encountered are 0.002 site per square
mile or one site per 26 square miles.

No historic sites are recorded.

3.F.3 VEGETATION

The Crook County alternative water supply

line would traverse or have permanent surface

facilities located on agricultural lands, mid-

grass prairie, and ponderosa pine forest (Table

4-2 in Section 4.A.4). This area is used pri-

marily for grazing and wildlife habitat.

3.F.4 WILDLIFE

Primary concerns exist for the potential

occurrence of the black-footed ferret at sur-

face facilities and along the delivery pipeline

corridor. The bald eagle and peregrine falcon

could occur over the affected area; however, no

nests or roosts are known in the area that would

be affected.

3.F.7 AGRICULTURE

The Crook County alternative water supply

system would not be located on prime agricul-

tural land. The entire water supply system
would be located on soils that are used pri-

marily for grazing and wildlife habitat. See
Table 4-2 in Section 4. A. 4 for acreages and
mileages of cropland affected.

3.F.8 TRANSPORTATION NETWORKS

Access to the Crook County well field would
be via U.S. 14/16, Interstate 90, and state or

county roads from Gillette. All major roads are

paved and capable of carrying heavy traffic and
equipment. State and county roads are limited

to 40 tons, and approximately 10 percent are
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TABLE 3-42

SUMMARY OF POPULATION PROJECTIONS, CROOK COUNTY, WYOMING

Community 1978 1979 1980 1981 1982 1983 1984 1985

Hulett 340 345 355 360 370 375 386 390

Moorcroft 1,400 1,475 1,550 1,650 1,750 1,900 2,025 2,175

Sundance 1,400 1,450 1,475 1,525 1,575 1,650 1,725 1,800

Rural 2,260 2,280 2,370 2,415 2,455 2,475 2,540 2,585

Crook County 5,400 5,550 5,750 5,950 6,150 6,400 6,676 6,950

Source: Stuart/Nichols Associates 1978c.
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Oahe Alternative Water Supply System - Wildlife

hard-surfaced. Despite the fact that many of

the roads are carrying loads beyond their capa-

city, they have withstood the use because of

the stabilization material in the asphalt.

Unpaved roads are less able to withstand the

abuse of heavy equipment and regular traffic.

3.G OAHE ALTERNATIVE WATER SUPPLY
SYSTEM

The affected environment for this alterna-

tive, from the Oahe Reservoir in South Dakota
to the North Rawhide preparation plant, is

discussed below. From North Rawhide, the

water lines described for the proposed action

would transport water to the other two prepar-

ation plants.

The wildlife resources along the Oahe route

are similar in type to those already discussed

for the proposed action in Wyoming and are not

repeated in this section.

3.G.1 WATER RESOURCES

This alternative would cross 106 more inter-

mittent creeks, 10 more minor and 2 more
major perennial streams and rivers compared
with the proposed water supply system (WCC
1980c, Table 2-1).

3.G.2 SOCIOECONOMIC CONSIDERATIONS

The Oahe alternative water supply system
would require a 276-mile water pipeline from
the Oahe Reservoir, near Pierre, South Dakota,

to Gillette, Wyoming. It would pass through

five counties in South Dakota (Stanley, Haakon,
Pennington, Meade, Lawrence) and two counties

in Wyoming (Crook, Campbell). Since Pierre,

the principal city near Oahe Reservoir, is situa-

ted in Hughes County, data are also provided

for that county. There are several small com-
munities along the 280-mile route and three

principal service towns: Pierre, Rapid City,

and Gillette.

The population of each of the counties and
selected communities is shown in Table 3-44.

Employment in six South Dakota counties

shows the Rapid City area (Pennington County)
to be the largest source of construction workers
for construction of the water pipeline in South
Dakota (Table 3-45). In 1977, some 1,953

persons were employed in construction in

Pennington County and another 165 in Meade
County, the two counties that make up the

Rapid City Standard Metropolitan Statistical

Area (SMSA).

The existing socioeconomic conditions in the

Gillette area are described under the Proposed
Action section.

For construction workers (perhaps three-

quarters of those to be employed) who would
move in from outside the area to construct the

water pipeline, Pierre, Rapid City, and Gillette

would be preferred for temporary housing.

Availability of temporary housing in these

communities is shown in Table 3-46.

No significant impacts on local public

services and facilities are expected from con-
struction of the Oahe alternative water supply

system. Therefore, no data on existing condi-

tions are presented.

3.G.3 VEGETATION

The Oahe alternative water supply system
would traverse or have permanent facilities

located on agricultural lands, midgrass prairie,

shrub and brush rangeland, ponderosa pine

forest, forested wetlands, and barren land
(Table 4-2 in Section 4. A. 4). These areas are
used mainly for agriculture, livestock grazing,

wildlife habitat, and recreation.

3.G.4 WILDLIFE

Wildlife species of special concern that

could occur along the Oahe alternative in

Wyoming and South Dakota include mule deer,

black-footed ferret, northern swift fox, bald

eagle, whooping crane, and interior least tern.

Mule Deer
Between approximately MP 0-195 and

O-220 in Wyoming, the Oahe alternative would
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TABLE 3-44

POPULATIONS OF COUNTIES AND COMMUNITIES
WITHIN COMMUTING DISTANCE OF PROJECT COMPONENTS:

OAHE ALTERNATIVE WATER SUPPLY SYSTEM

County Community

Census
1970

Population
1975

Population

Population

Change
1970-1975
(percent)

South Dakota

Hughes
Pierre

11,632 13,268
11,444 075)

16.3

Stanley

Ft. Pierre
2,457 2,520

1,800 ('79)

3.3

Haakon
Phillip

2,802 2,809
1,000 C79)

.2

Pennington
Wall

Wasta
New Underwood
Box Elder

Rapid City

59,349 65,918
820

120

519

867

43,875

C70)
079)

079)
079)

079)

13.5

Mead
Sturgis

17,020 18,291 7.6

Lawrence
Whitewood

17,453 17,005
875

-4.1

6-County Total 119,811

Wyoming

Crook
Sundance
Moorcroft

4,535 4,883
2,500
1,150

7.2

1.0

Campbell
Gillette

12,957 13,090
8,215

1.0

Sources: U.S. Bureau of Census 1978. Community population estimates are from
the South Dakota Department of Economic Development and Tourism 1980.
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TABLE 3-45

EMPLOYMENT IN SOUTH DAKOTA COUNTIES

County

Total

Employment
1979

Construction

1977

Hughes 8,344 394

Stanley 1,096 76

Haakon 1,524 21

Pennington 37,265 1,953

Meade 5,265 165

Lawrence 7,795 301

Source: U.S. Bureau of Economic Analysis 1979.
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traverse important winter range area for the

mule deer (Nimick 1980).

Black-Footed Ferret

In South Dakota more sightings of black-

footed ferrets have been made in historical

times than any other state; more than 400

sightings have been reported since 1889 (Linder

and Hillman 1973). Most of these occurred in

the western half of the state, with the greatest

number in Mellette and Washabaugh counties

(Linder and Hillman 1973). From 1964 to 1973,

black-footed ferrets were seen as follows: at

17 different prairie dog towns in Mellette

County; at 2 different towns in Washabaugh
County; and at 1 in Shannon County. The Oahe
alternative in South Dakota would be located

approximately 45 to 65 miles north of these

sightings. The most recent confirmed sighting

of a ferret was made on March 28, 1979, near

Okreek in Mellette County, about 75 miles

south of what would be the beginning of the

Oahe alternative in South Dakota (Anderson

1980). In addition to the ferret sightings, the

greatest concentration of black-tailed prairie

dog towns in South Dakota occurs in counties

south of the proposed Oahe alternative. From
east to west, counties that would be traversed

by the Oahe alternative have the following

estimated acreages of dog towns (Henderson et

al. 1974): Stanley County (south of the

Cheyenne River), 500 acres; Haakon County
(south of the Cheyenne River), 800 acres;

Meade County, 2500 acres; and Lawrence
County, 100 acres. The status of the black-

footed ferret in Wyoming is described in

Section 3.A.4.

Bald Eagle

Overwintering bald eagles could be encoun-
tered at the proposed Cheyenne River crossing

(MP O-103) and at the. Oahe Reservoir. The
status of the bald eagle in Wyoming is described

in Section 3.A.4.

Whooping Crane
The whooping crane is a regular spring and

fall visitor in South Dakota. Observations of

whooping cranes have been reported from the

prairie edges of the Black Hills to near the

eastern border of South Dakota (Anderson

1980). However, most sightings occur within a

north-south corridor 100 miles east and 150

miles west of Pierre. Approximately 170 miles

of the Oahe alternative water pipeline would
cross the whooping crane's migrating corridor

through South Dakota. Whooping cranes have
been observed at the Oahe Reservoir.

According to Anderson (1980), whooping
cranes are present in South Dakota from April 6

to 7 through May and from early September
through the first 10 days of November. Some
data suggest that the whooping crane may have
used the Cheyenne River as a staging area

about 15 years ago (Anderson 1980).

Presently, whooping cranes are not known to

occur on rivers and streams that would be

traversed by the Oahe alternative. Whooping
cranes would occur primarily as migrants in the

affected area.

Northern Swift Fox
The northern swift fox is a state-listed

threatened species in South Dakota. The swift

fox has recently been sighted near two loca-

tions of the proposed Oahe alternative in South

Dakota, near MP 38 in Stanley County and
south of MP 60 in Haakon County (Sharps 1980).

Dens have not been located. According to

Sharps (1980), the northern swift fox could

occur wherever the Oahe alternative traverses

prairie dog towns.

Interior Least Tern
The interior least tern is a state-listed en-

dangered species in South Dakota. It nests on
river sandbars, sandflats, and other similar hab-

itat in June and July (South Dakota Ornithol-

ogists Union 1978). In South Dakota the

interior least tern could be encountered where
the Oahe alternative would cross the Cheyenne
River at MPO-103.

3.G.5 AQUATIC BIOLOGY

Fish . Oahe Reservoir is a 375,000-acre main-
stem impoundment of the Missouri River, which
extends approximately 250 miles upstream from
its dam at Pierre, South Dakota (Hassler 1970).

Walleye, white bass, northern pike, channel

catfish, and recently introduced lake trout pro-
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vide good sport fishing opportunities, partic-

ularly in reservoir embayments and tributary

streams. Recent investigations by Nelson and
Beckman (1979) indicate that larval (newly

hatched) yellow perch, buffalofish, and shiners

are susceptible to entrainment by presently

operating irrigation water intakes in Lake
Oahe.

In South Dakota, approximately 4 perennial

and 109 intermittent or ephemeral streams
would be crossed by the Oahe alternative water
supply pipeline. In Wyoming, approximately 8

permanent and 29 intermittent streams would

be crossed.

The Oahe alternative water supply pipeline

generally lies in the Cheyenne River basin. The
physical and fisheries characteristics of the

Cheyenne River and many of its tributaries are
described in Section 3. A. 5. In addition, many of

the streams in west-central South Dakota and
northeastern Wyoming are located in the Black
Hills region, which is an area prized for its

pristine streams and productive trout fisheries.

Spearfish Creek in South Dakota and Sand
Creek in Wyoming are considered two of the

best trout fisheries in the region. In addition,

many Black Hills streams have small instream
impoundments with good walleye and panfish

fishing.

Because of the presence of trout, general
spawning activity extends intermittently from
February through July.

Aquatic Invertebrates . Most of the streams
located east of the Cheyenne River that would
be crossed by the proposed Oahe water supply

pipeline are intermittent plains (low-gradient)

streams or shifting-substrate perennial streams
with a limited macroinvertebrate fauna.

Many of the streams located west of the

Cheyenne River are intermittent or perennial

high-gradient streams with coarse substrates

and dense, diverse, and productive macroinver-
tebrate communities dominated by mayflies,

caddisflies, stoneflies, and flies that serve as

important food sources for the highly valued

trout fauna.

Threatened and Endangered Species . Four
fishes listed as threatened by the South Dakota
Department of Game, Fish and Parks (1980)

may be affected by this alternative water
supply pipeline. The finescale dace is known to

occur in the Redwater Creek drainage (approxi-

mately MP 0-193) (Baxter and Simon 1970;
Bailey and Allum 1962). The longnose sucker is

known to occur in the Redwater Creek drainage
(MP 0-193) and Spearfish Creek (MP 0-188)
(Baxter and Simon 1970). The sturgeon chub
prefers large silty streams with moderate
current and gravel substrates (Baxter and Simon
1970) and has been collected from the

Cheyenne River in the general vicinity of the

proposed crossing location (MP O-103). The
northern redbelly dace has been reported in

Spearfish Creek (MP 0-188), Crow Creek
(MP 0-188.5), and tributaries to Redwater
Creek (approximately MP 0-193) (Scalet 1980).

Spawning seasons for these species extend from
March through July.

3.G.6 CULTURAL RESOURCES

This alternative lies within the Plains Cul-
ture Area. All drainages and alluvial valleys,

particularly the Missouri River, are sensitive.

Bluff tops and terraces associated with the
Missouri River are also sensitive. Within South
Dakota, 93 sites are located within the 1940-

square-mile study area. Forty-eight of these
sites have been inundated by the existing Oahe
Reservoir. Within Wyoming, 20 sites are
located within the 710-square-mile study area.

Approximate numbers of sites that may be
encountered are 0.04 site per square mile or 1

site per 24 square miles.

Native American groups recorded as having
occupied this region are the Crow, Teton
Dakota, Arikara, Mandar, Hidatsa, and Pawnee.
Site types that may be encountered are bison

kill and butchering sites, campsites, ceremonial
areas, earthen lodges, and village remains with

associated defense ditches and earthen walls.

Fort Pierre - Deadwood Road and stage sta-

tions are located in the vicinity of the Oahe
alternative in South Dakota. Stage stations

along this route are located approximately 2
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miles south of MP 0-7 and 3 miles south of MP
0-38. The road-stage route is crossed by the

Oahe alternative near MP 0-12 and MP 0-30.

Between MP 0-163 and MP 0-166 the alter-

native lies within the Bear Butte Historic Dis-

trict. Historic sites in the vicinity of the Oahe
alternative also have been recorded in

Wyoming. They represent early ranching,

milling, and westward expansion. Coal mining

has been a part of Wyoming's history since the

early 1900's as evidenced by the Wyodak Coal
Mine near MP 0-274.

Sites in the vicinity of this alternative that

are listed in the NRHP are listed in Table F-5,

Appendix F.

3.G.7 AGRICULTURE

Two of the eight pump stations along the

Oahe alternative water pipeline in South
Dakota and Wyoming would be located on
potential prime agricultural land (Table 3-47).

Refer to Table 4-2 in Section 4.A.4 for acre-

ages and mileages of cropland affected.

3.G.8 RECREATION RESOURCES

3.G.9 TRANSPORTATION NETWORK

The delivery pipeline from the Oahe Reser-
voir to the Gillette well field would cross the

following transportation routes: U.S. 14, State

73 and 34, and U.S. 85 from east to west in

South Dakota; and State 111/U.S. 14 in the

Black Hills National Forest of Crook County,
Wyoming. The pipeline would also cross a

number of county and private roads.

3.H SLURRY PIPELINE WATER DISCHARGE
ALTERNATIVE

Discharge locations would be in the vicinity

of the proposed dewatering plants, whose
affected areas have been previously discussed

for the proposed action and market alternative,

except for water resources as discussed below.

3.H.1 WATER RESOURCES

Discharge Facilities

Surface Water Quantity and Quality . The sites

at which dewatering plant effluent would be
discharged are shown in Table 3-48. All of

these sites are freshwater streams or rivers.

The proposed Oahe water pipeline route

would begin at the Oahe Reservoir, where
water-related recreation activities such as

boating, fishing, and swimming take place.

Other recreation areas along the water pipeline

route include Bear Butte State Park (MP 0-163)
and Black Hills National Forest in Wyoming. In

addition, the pipeline would cross the Cheyenne
River in Meade County, South Dakota, which is

on the Heritage Conservation and Recreation
Service's list of Phase I inventoried rivers for

national protection.

The alternative water pipeline route in

Crook and Converse counties, Wyoming, tra-

verses the Western Black Hills Volcanic Intru-

sion, which currently is in the designation

process for inclusion into the National Natural
Landmarks system. Also, the alternative water
pipeline route passes near the Bear Butte in

Meade County, South Dakota, which is a regis-

tered National Natural Landmark.

Table 3-49 presents the estimated low flow

occurring at these sites, based on USGS water
resources data. The 7-day, 2-year flow is

shown for the sites in Oklahoma, and the 7-day,

10-year low flow is shown for sites in Arkansas.
The lowest recorded historical flows are shown
for the sites in Louisiana. Table 3-49 also

shows the estimated concentrations of total

dissolved solids (TDS), chloride (CI), and sulfate

(SO.) during these low-flow conditions, which
are derived from water quality records at U.S.

Geological Survey gaging stations nearest to

the proposed discharge, during applicable low-
flow periods.

3.1 NO-ACTION ALTERNATIVE

The preliminary impact assessment for the

no-action alternative indicated that the only

environmental resources affected by this alter-

native would be air quality and socioeconomics.
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TABLE 3-48

LOCATIONS OF DEWATERING PLANT EFFLUENT DISCHARGES

Site Discharge Location

Ponca City, OKa

Oologah, OKb,c

Pryor, OKa,b,c

Muskogee, OKa

Independence, ARa
' '

White Bluff, ARa,b,c

Cypress Bend, AR

a,bNew Roads, LA

Baton Rouge, LA

Boyce, LAa,b

Wilton, LAa,b

Lake Charles, LAa,b

Arkansas River, 29 miles downstream from Ponca City

Verdigris River, below Oologah Dam

Neosho River (Grand River) 40 miles upstream from
confluence with Arkansas River

Arkansas River, 4 miles downstream from confluence
with Neosho River (Grand River)

White River, 20 miles downstream from Lock 4, Dam 1,

at Batesville

Arkansas River, 25 miles downstream of Little Rock,
between Lock and Dam 5 and 6

Mississippi River, Louisiana state line, and Arkansas
River, 25 miles upstream from Greenville

Mississippi River, 35 miles upstream from Baton Rouge,
Louisiana

Mississippi River at Baton Rouge, Louisiana.

Red River, 3 miles upstream from Boyce, Louisiana

Mississippi River, 13 miles downstream from
Donaldsville, Louisiana

Calcasieu River, Lake Charles, Louisiana

Potential proposed action site.

Potential market alternative site.

Totential Cypress Bend pipeline-barge alternative site.

3-119



TABLE 3-49

ESTIMATED WATER QUALITY DURING LOW FLOW CONDITIONS
AT ALTERNATIVE DISCHARGE LOCATIONS

Site

Background Low
Flow (cfs)

a
Water Quality During
Low Flow (mg/1)

TDS CI so.
4

Ponca City 604 906 347 113

Q
Pryor 136 154 18 34

Q
Oologah 1.26 225 35 35

Muskogee 2,200 850 405 90

Independence 1,054 179 6 7

White Bluff
d

3,000 343 120 70

Cypress Bend 115,000 239 25 66

New Roads 100,000 259 26 63

Baton Rouge 100,000 280 35 65

Lake Charles
e

204 1798 642 101

Boyce 1,650 716 210 136

Wilton
6

100,000 286 30 60

Source: Alan Plummer and Associates 1980.

Cubic feet per second.

Milligrams per liter.

Seven-day, 2-year low flow.

Seven-day, 10-year low flow.

Historical low flow.
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No-Action Alternative — Socioeconomic Considerations

The affected environments for these resource
topics are described below for the all-rail route

and the rail-barge route. More detailed infor-

mation regarding the environmental assessment
of the no-action alternative is found in the No-
Action Alternative Technical Report (WCC,
1980i), which is available from the Bureau of

Land Management, Office of Special Projects,

555 Zang Street, Third Floor East, Denver,
Colorado 80228.

3.1.1 SOCIOECONOMIC CONSIDERATIONS

All Rail Alternative

The rail routes of the no-action rail alter-

native are shown on Map 1-1. Rail delivery of

coal to these markets would cover 3626 undup-
licated miles of track, all of which is category
A or B mainline track (U.S. DOT 1977a). There
is existing rail access to all six coal mines and
all power plant sites.

The rail route passes through 118 counties in

seven states and would affect a minimum of 2.9

million people in at least 500 communities.
Table 3-50 lists the numbers of towns and
people that would be affected for each route

segment. Table 3-51 lists those towns where
the train would stop either for a crew change or

a maintenance inspection.

It should be noted that many of these towns

owe their existence to the presence of the

railroad, having developed around it for the

transportation and freight services it provided.

Precise figures on the number of people in each
town employed by the railroad are difficult to

obtain. At one extreme there are towns like

Alliance, Nebraska, which can be characterized
as a "railroad" town. Most of this town's

population is employed by the railroad, and the

town owes its recent population boom almost
exclusively to the building of a large mainten-
ance facility by Burlington Northern (BN).

Other towns, like Kansas City, a large, diver-

sified metropolitan area, are major centers for

railroad activities, but the economy is less

dependent upon railroad activities. Because of

the number of communities traversed by the
railroad, it is impossible to discuss each one.

Instead, the following 13 are examined in detail

as being representative of nearly all community
types along both the northern and southern

portions of the rail route.

Torrington, Wyoming. Torrington (population

4700) is bisected by the BN, with about 85
percent of the population located north of the

BN tracks and 15 percent located south of the

tracks. All services, including the schools, are
north of the tracks. No satellite fire, police or

ambulance facilities are located south of the

tracks. Located within 500 feet of the center
line are a church, the library, and one home for

juveniles.

By 1986 it is estimated that annual vehic-

ular delay for all Torrington grade crossings

(exclusive of ETSI-related traffic) would be
2649 vehicle hours (Peat, Marwick, Mitchell, &
Co. 1979).

Scottsbluff, Nebraska . Scottsbluff (population

12,700) is another city that is bisected by the
BN. Approximately 20 percent of the popula-
tion lives south of the tracks and 80 percent
lives north of the tracks, where the major
services are located.

Police, fire and ambulance services report

that the risk of delay is greatest for ambulance
services or health emergencies. Valley Ambu-
lance Service crossed over the railroad tracks
on 443 calls out of the 1400 runs made during
1977. Less than one-fourth of fire department
responses within the city involve crossing any
tracks although more than a third of rural

station runs cross over tracks. The police

department has a beat on the south side of the
railroad so they experience fewer problems
with blocked crossings.

Alliance, Nebraska . The BN skirts the west and
south sides of Alliance (population 7000).

Industrial development south of the tracks is

primarily on BN property and the residential

development west of the tracks can be served
by the U.S. 385 overpass. According to the

Alliance Chamber of Commerce, the impacts
from increased coal traffic on the BN would not

be considered a community problem (PMNI 1979)

.

While increased railroad development is not

likely to be opposed in Alliance as it is in other
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TABLE 3-50

AFFECTED POPULATION BY ROUTE SEGMENT

Route Segment

Number
of

Counties/

Parishes

Number
of

Towns Population

Wyoming Mines to Kansas City

Kansas City to Ponca City

Kansas City to Independence
Kansas City to Pryor

Kansas City to Muskogee

Muskogee to White Bluff

White Bluff to Alexandria

Alexandria to Boyce
Alexandria to New Roads

Kansas City to Shreveport

Shreveport to Lake Charles
Shreveport to Wilton

25

6

15

7

12

9

12

1

6

13

6

6

104

15

74

24

45

43

62

2

24

71

33

6

813,451

102,855
208,090
58,773
108,187

167,926

194,405

50,744
377,079

315,361

294,273
244,517
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TABLE 3-51

CREW CHANGES AND MAINTENANCE STOPS FOR THE ROUTES OF THE PROPOSED ACTION

Railroad State County/ Parish Town Population

BN Wyoming Platte Guernsey (2) 838
Nebraska Box Butte Alliance (1,2) 6,990

Buffalo Ravenna (2) 1,250
Lancaster Lincoln (1,2) 163,112

Missouri Buchanan St. Joseph (2) 77,679
Jackson Kansas City (1,2) 472,529

MP Kansas Miami Osawatomie (1,2)

Dixon (1)

4,156

Montgomery Coffeyville(l,2) 15,537
Oklahoma Rogers Claremore (1)

Cookson (1)

Upson (1)

9,897

Arkansas Crawford
Franklin

VanBuren(l,2)
Alix (1)

9,452

Conway Morrilton (1) 6,814
Pulaski North Little Rock (1,2) 61,768
Jefferson Pine Bluff (1) 57,389
Desha McGehee (1,2)

Sunshine (1)

5,413

Louisiana Ouachita Monroe (1,2) 61,016
Caldwell Grayson (1)

Texmo Junction (1)

Alexandria (2)

601

Grant Georgetown (1) 305
Morehouse Collinston (1) 428
Rapides Meeker (1)

Avoyelles Bunkie (1) 5,129
Missouri Cass

Cass
Pleasant Hill (1)

Ore(l)
3,475

Bates Rich Hill (1) 1,590
Vernon Sheldon (1) 483
Barton Lamar (1) 3,791
Jasper Carthage (2) 10,928
Stone Crane (1) 1,108
Taney Branson (1) 2,642
Boone Bergman (1) 294

Arkansas Baxter Cotter (1,2) 949
Izard Calico Rock (1) 928
Independence Batesville (1) 7,209

KCS Kansas Crawford Pittsburg (2) 18,375
Oklahoma Adair Watts (2) 346

LeFlore Heavener (1,2) 2,585
Arkansas Sevier DeQueen (2) 4,083
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TABLE 3-51 Concluded

Railroad State County/ Parish Town Population

KCS Louisiana Caddo Shreveport (1,2) 185,711
Vernon Leesville (2) 8,473
Calcasieu Lake Charles (1) 76,087
Rapides Alexandria (2) 49,481
E. Baton Rouge Baton Rouge (2) 444,600

ATSF Kansas Lyon Emporia (2) 23,447
Cowley Arkansas City (1,2) 13,791

MKT Kansas LaBette Parsons (1,2) 12,356

1 = Maintenance stop.

2 = Inspection stop.

BN = Burlington Northern
MP = Missouri Pacific

KCS = Kansas City Southern
ATSF = Atchinson, Topeka and Sante Fe
MKT = Missouri-Kansas-Texas
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towns, Alliance is experiencing something of its

own boomtown problems. For example, despite

a dramatic increase in housing construction

(only two houses were built in 1970 versus 92

apartment units and 129 houses in 1979) the

town has not kept up in terms of any accom-
panying growth in private services. There are

complaints that there is little to do in town
except drink and shoot pool. First run films are

offered in an inadequately equipped movie
house. Police services are increasingly needed
as problems have progressed from dealing with

local drunks and teenage shoplifters to domes-
tic fights, drug abuse and petty theft. Prices

for goods are said to be high and the selection

sufficiently limited that workers prefer to shop

60 miles away in Scottsbluff.

Broken Bow, Nebraska . The BN bisects Broken
Bow (population 4000) about equally. According
to one of the Broken Bow citizens, grade separ-

ations are a major issue with most citizens. All

emergency services are south of the tracks,

which means that about 50 percent of the

population could be cut off from the services by
the passage of a train because there are no

grade-separated rail-highway crossings.

Vehicle delay due to train traffic is currently

about 3800 hours annually.

Ravenna, Nebraska . Ravenna (population 1300)

is a major crew-change town for the BN. Many
fast-food restaurants derive significant income
from the 48 BN living units. No quiet facilities

are within 1000 feet of the BN right-of-way and
most are beyond 2000 feet. Services are not a

major problem, except for the BN crew-change
quarters, which are south of the tracks.

Grand Island, Nebraska . According to local

officials, facilities in Grand Island (population

33,000) that would be affected by increased BN
traffic include two schools, a veterans' home, a
hospital, a church, and a recreation park/little

league ball field. Most of the city is south of

the tracks, with the older part of the city north

of the tracks. The BN traffic is considered well

scheduled, with particular attention paid to

scheduling of traffic to avoid blocking grade
crossings. It is estimated that the annual

vehicle delay at the grade crossings in Grand
Island for 1986 (not including ETSI-related

traffic) would be 12,136 hours (Peat, Marwick,
Mitchell, <5c Co. 1979).

Lincoln, Nebraska . The impacts of increased

coal traffic in the Lincoln area (population

163,000) are likely to b perceived as a major
problem, as evidenced jy numerous newspaper
articles on this subject and by at least one
major environmental impact statement (U.S.

DOT 1977b) and a more recent (U.S. DOT 1978)

supplement to it. Particular concern has

focused on the more than 400 at-grade rail

crossings in the town and the relatively high

accident rate at these crossings. While the

town can trace much of its development to the

presence of the railroads, some of which date

from the late 1800s, current urban development
has resulted in problems that the citizens of

Lincoln are actively trying to have remedied.

Greenwood, Nebraska . Greenwood (population

500), in contrast with some other towns, may be

more affected by increased rail traffic.

Approximately 60 percent of the population

lives northwest of the tracks, while the other

40 percent lives to the southeast. Since all

highway crossings are at grade, this 40 percent

of the population could be cut off from fire,

ambulance, and police services by the passage

of a train. Children from 60 percent of the

population must cross the tracks to reach
school. The nearest hospital is to the east, so

60 percent of the population could be cut off

from the hospital as well.

The city's future plans will further diminish

fire service accessibility because the city has

purchased land for a new fire station to be
located southeast of the tracks. Most of the
fire volunteers, however, live northeast of the

tracks, which could exacerbate the problem.

Exclusive of ETSI-related traffic, it is esti-

mated that the citizens of Greenwood will

experience about 709 hours of vehicular delay

in 1986 due to existing merchandise traffic

(Peat, Marwick, Mitchell, & Co. 1979).

Kansas City, Missouri . Kansas City (population

473,000) is served by 12 railroads that average
272 freight train trips daily. These railroads

are: Chicago and North Western, St. Louis—San
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Francisco, Illinois Central Gulf, Kansas City

Southern, Milwaukee Road, Missouri-Kansas-

Texas, Missouri Pacific, Rock Island, Santa Fe,

Union Pacific, Norfolk and Western, and
Burlington Northern.

Vehicle delay due to at-grade crossings

should not be a problem in Kansas City. The
city has a hilly topography so most of the

crossings are grade-separated. There are, how-
ever, two crossings where problems with regard

to emergency services could develop. One
crossing is in the southern part of the city

where State Highway 150 crosses the Kansas
City Southern tracks. The second crossing is

where Jackson County route 10S crosses the

Missouri Pacific tracks. There is a fire station

within one-half mile of the crossing and the

alternate grade-separated crossings are more
than a mile to the north (1-435) and south (Blue

Ridge Blvd.), both of which are considerably out

of the way.

Pryor, Oklahoma . Pryor (population 7800) has a

population of 11,500 with 3000 people employed
in 47 manufacturing companies, most of which
are located just south of the city in a 10,000

acre industrial park. The MKT stops and picks

up freight two hours per day. The railroad is

located on the western fringes of the city,

paralleling U.S. Highway 69. The majority of

residential area and all of the city's services

are located east of the railroad tracks. The
police, fire and sheriff's offices are located
within one block of the tracks.

Muskogee, Oklahoma . Muskogee (population

37,313) has 690 retail establishments employing

3,216 people and 150 wholesale establishments

employing 625 people. The city's 15 largest

manufacturing companies employ an additional

3,200 people.

Muskogee is served by three railroads:

Missouri-Kansas-Texas Railroad, Missouri

Pacific (Texas Pacific) Railroad Company, and
St. Louis-San Francisco Railway Company.
Each railroad has two trains per day which stop

and pick up freight.

The MKT traverses the city in a general

north-south direction and among the three rail-

roads has the greatest affect on vehicular

movement. Located on the east side of the
railroad are the major residential and industrial

areas. On the west side of the railroad are

located the major commercial areas and public

emergency facilities. The railroad has become
a major physical barrier to traffic flows in an
east-west direction. There are only five at-

grade crossings and one grade-separated
crossing (constructed in 1913) serving the major
development.

Several major tracks through the city are

owned by Missouri Pacific. One parallels the

MKT through the major portion of the city and
then branches off to the west. Another
Missouri Pacific line runs through the eastern

part of the city, and a third runs through the

northern portion of Muskogee, bypassing much
of the city.

Newport, Arkansas . Newport (population 7900)

has 2650 people employed in manufacturing
industries and 1350 people employed in agricul-

ture. The city serves as a maintenance/crew
change stop for the Missouri Pacific. The
railroad passes through the northwestern parts

of town and continues south along Front Street

directly across from the White River. The
police and fire department as well as the public

library and a hospital are located one block
from Front Street. These facilities would be
affected by additional rail and coal trains.

Dumas, Arkansas . Dumas (population 5300) has
about 2000 people employed in eight manufac
turing industries, including wood products and
small appliances. Dumas is passed through by
the Missouri Pacific. The Missouri Pacific
tracks parallel Main Street and divide the town
into east and west portions. Most of the

residential areas along with the health facilities

are located on the west side of town. All other
services are located on the east side of town.
Directly affected facilities within four blocks
of the Missouri Pacific tracks include schools,

three churches, the public library, and the
Desha County Hospital.

Rail-Barge Alternative

The area uniquely affected by this alter-

native is defined as those counties and towns
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along the rail route from Lincoln, Nebraska
east to St. Louis, Missouri, and from Kansas

City to Pryor and Oologah, Oklahoma. This

includes 36 counties in Nebraska, Iowa,

Missouri, and Oklahoma and at least 88 towns
with a minimum population of 692,000. Towns
between Lincoln and St. Louis have average rail

traffic of approximately 30 trains per day.

The towns identified as those most likely to

be affected by this alternative are Lincoln,

Nebraska; St. Louis, Missouri; and Kansas City,

Missouri.

St. Louis now has only one rail-to-barge

transshipment facility. This is the Hall Street

terminal owned by American Commercial Barge
Line-Western. It is located on 45 acres of a 70-

acre site adjacent to BN tracks. There are no

current plans for expansion, though the

remaining land could be used for expanding the

existing facility (White 1980). Studies are

underway for development of these and other

sites in the St. Louis harbor (Mankus 1980).

Land for other facilities is available, especially

on the east side of the river.

The capacity of this terminal is 10 MMTA,
of which 60 percent is contracted for with

Cajun Electric Company in Baton Rouge,
Louisiana, which at present is processing

approximately 3 MMTA (Barker 1980). The
remaining capacity is uncommitted.

The Corps of Engineers has proposed

rebuilding Lock 26 north of St. Louis at Alton,

Illinois. Rebuilding the lock would relieve the

waiting times experienced at this facility,

which now are as much as 72 hours. A lock is

considered at capacity when average delay

times reach 150 minutes (ICC 1979, p. 4-27).

The average at lock 26 is said to be as little as

24 hours (Dutt 1980) and as much as 3.5 days
(Mankus 1980). To the extent that this project

is delayed and the demand for coal in the south

continues to increase, there will be increased

pressure for the development of transshipment
facilities in St. Louis.

3.1.2 AIR QUALITY AND NOISE

The railroad alternative routes would cross

about 19 different air quality control regions,

as designated by the U.S. Environmental Pro-

tection Agency (1972). Currently, nearly all of

these regions are designated as being "better

than national standards" or "cannot be classi-

fied" for total suspended particulates (TSP).

Portions of Wyandotte County, Kansas, Tulsa

and Mayes counties in Oklahoma, and parts of

Pulaski and Ashley counties in Arkansas are the

only regions that are presently not in attain-

ment of the National Air Quality Standards for

TSP. Air quality monitoring data represen-

tative of the railroad alternative routes should

be similar to those discussed for the proposed

slurry pipeline route (Section 3. A. 8).

Existing noise levels along the railroad

alternative route are dependent upon train

speed, the number of trains passing a given site,

topography, and the type of track. Maximum
sound levels may range from 50 to 100 decibels,

A-weighted scale, at a distance of 50 feet

(OTA 1977).
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CHAPTER 4

ENVIRONMENTAL CONSEQUENCES,
MITIGATION MEASURES,

AND MONITORING PROGRAMS

ENVIRONMENTAL CONSEQUENCES

This section discusses the environmental
consequences (commonly referred to as im-
pacts) of implementing the proposed action or

alternatives. The affected environment is

described in Chapter 3. The impacts are dis-

cussed to a level commensurate with the degree
or severity of impact. Thus significant impacts
are discussed in detail and insignificant impacts
are merely summarized.

The following criteria were used to deter-

mine the significance of impacts on each
resource.

• Water resources . Impacts on the hydrology

of the Madison aquifer system would be
considered potentially significant if draw-
downs in the potentiometric surface exceed-
ed 25 feet, if stream flow was reduced by
more than 0.5 cfs, or if measurable water
quality changes occurred as a result of

ETSI's ground-water withdrawals.

• Socioeconomics . Impacts were considered

significant if they would exceed the follow-

ing criteria:

- Population . A permanent change in the

local population greater than 5 percent

as a result of combined direct and indi-

rect employment, or a temporary change
in the local population greater than 15

percent in the area where the construc-

tion work force would reside.

- Housing . A demand for permanent hous-

ing greater than 10 percent of the local

permanent housing market or a demand
for temporary housing which would ex-
haust the local market.

- Other infrastructure . The creation of a

permanent demand in infrastructure

greater than 10 percent, or the tempo-
rary creation of a demand which would
exhaust the excess capacity of infra-

structures in the areas where the crews

would live, or a change in local tax

revenues greater than 10 percent.

- Economics . An employment demand on
the local work force greater than 15

percent or a permanent shift in any local

industry greater than 5 percent.

In addition, the impacts were considered

significant if the work force would be a

considerably different social group than the

residents of the area in which the crew
would reside, or if the work force would
present a conflict in social mores and atti-

tudes.

• Wildlife . Impacts on wildlife would be sig-

nificant if any crucial habitats were affect-

ed during the season of use or if the habitat

disturbance were expected to be greater

than 1 percent of the habitat within a

geographic region. Impacts to wetlands

would be significant. Impacts to threatened

or endangered species would be considered

significant if the Fish and Wildlife Service

finds that the project would jeopardize the

species. If a significant amount of crucial

habitat is destroyed, the dependent species

would be significantly affected whether it is

present at the time of construction or not.

Different parts of an animal's habitat have
different values or levels of importance.

Habitat disturbances which comprise less

than 1 percent of an animal's habitat may be
significant if the disturbance is located in

an area of high value (e.g., denning or

nesting sites, brooding habitat, crucial win-
ter range).

• Aquatics . Impacts on aquatic biological

resources would be significant if numerous
fishes or macroinverte'orates would be killed

or displaced as a direct or result of perma-
nent or temporary habitat loss due to proj-

ect construction or operation.

• Cultural resources . Impacts would be con-
sidered significant if there is a reasonable
possibility that a scientifically or culturally

important site could be damaged or de-

stroyed as a result of the proposed action or

alternatives.
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• Vegetation . Impacts on vegetation resulting

from removal of cover and from surface

disturbance would be considered significant

if, following construction, there would be a

low probability of establishing adequate
vegetative cover to minimize soil erosion

with the implementation of the revegetation
and erosion control plan. Any impacts to

threatened or endangered plant species

would be considered significant.

• Agriculture . Impacts on agricultural lands

would be considered significant if these

lands were irreversibly converted to other

uses or if the viability of the lands were
significantly diminished as a result of the

proposed action or alternatives.

• Air quality . Impacts to air quality would be
considered significant if one of the follow-

ing criteria could be met by the proposed
action and alternatives.

1. Temporary or localized impacts from
construction would affect regional and/
or long-term air quality.

2. Estimated emission rates at the pump
stations would exceed the following:

Carbon monoxide, 100 tons/year

- Nitrogen dioxide, 10 tons/year

- Sulfur dioxide, 10 tons/year

Total suspended particulates, 10

tons/year

- Ozone, 10 tons/year of volatile or-

ganic compounds

3. Estimated concentration increases of

pollutants which exceeded the rates ex-

pressed in item 2 above would exceed
the following:

3
Carbon monoxide, 500 ug/m , 8-hour
average

3
Nitrogen dioxide, 1 ug/m , annual

average
3

- Sulfur dioxide, 5 u g/m , 24-hour
average

- Total., suspended particulates, 5

ug/m , 24-hour average

4. Predicted ambient concentration (pollu-

tant increases exceeding the criteria in

item 3 plus existing levels of pollutants)

would exceed one-fourth of applicable

federal standards.

• Recreation . A recreation impact is consid-

ered significant if it permanently removes
part of the recreation area from its prior

use or if it alters the extent or quality of

recreational experiences possible at a par-

ticular area. Temporary (1 or 2 visitor

seasons) disturbance of an area is not usual-

ly considered a significant impact, nor is

disturbance in an area that is considered

inaccessible and thus not regularly used,

even though it is in the managed area (e.g.,

the back acres of a managed forest).

• Transportation . Transportation impacts are

judged to be significant if the traffic is at a

level where a further increase, particularly

over the long term, would cause an instabili-

ty of traffic flow, noticeable congestion,

and/or a substantial increase in average
travel time. Impacts would be considered
significant if there would be any permanent
impact on road or rail networks, or if the

local traffic would increase more than 30

percent, or if annual traffic accident rates

would increase more than 3 percent.

• Wilderness . Impacts would be considered

significant if the proposed action crossed a
boundary of a Wilderness Study Area or

Forest Service Second Roadless Area
Review and Evaluation Program (RARE II)

or come closer to a boundary than an exis-

ting road or trail.

• Visual resources . Impacts would be con-
sidered significant if long-term (greater

than 5 years) changes would occur in the
form, line, texture, or color of the existing

visual resources near human use areas or

areas having high scenic quality. Changes
that would be temporary due to successful

revegetation would be considered insignifi-

cant.

Not all resources would be affected. No
impacts on wilderness would result from con-
struction or operation of the proposed action or
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alternatives, since no designated Wilderness

Study Areas, RARE II areas, or state wilder-

ness/natural areas would be affected.

The construction, operation, maintenance,
and abandonment of the coal slurry pipeline

project would not affect any federal or state

threatened or endangered plant species (FWS
1980a), except for the Colorado alternative.

The Colorado butterfly-weed, which may occur
on the Colorado alternative route, will be ad-
dressed in the Memorandum of Understanding
between the Bureau of Land Management and
the Fish and Wildlife Service (Appendix D-4).

Once the exact location of this plant is identi-

fied, the possible impacts and mitigation mea-
sures can be determined.

Noise levels generated by the proposed ac-
tion and alternatives were found to be insuf-

ficient to produce impacts, except for the no-
action alternative.

The geology and topography of the project

area would not be affected. Soils would be
affected during the construction period until

implementation of the reclamation program,
establishment of vegetative cover in native

range and woodland areas, and restoration of

production in cropland areas.

Impacts discussed for the proposed action
(or specific components) also apply to portions

of all of one or more of the alternatives. For
the topics mentioned below, the impact discus-

sion is not repeated for the alternatives:

• Ruptures and spills . The magnitude and
type of impacts discussed for the proposed
action would also apply to the market alter-

native, Cypress Bend pipeline-barge alterna-

tive, and Colorado alternative.

• Vegetation . Reclamation discussions pre-
sented for the proposed action also apply to

disturbed areas for all of the alternatives.

• Wildlife . Impacts to wildlife for the
Cypress Bend pipeline-barge alternative are
similar to those discussed for the pipeline

route in Arkansas for the proposed action.

• Agriculture . Discussions regarding con-

cerns, impacts, and restoration of cropland

production and grazing on native rangeland
for the proposed action will also apply to

disturbed areas for all tne alternatives.

• Aquatics . Impacts to aquatic biota for the

market alternative and Cypress Bend pipe-

line-barge alternative are similar to those

described for the proposed action, except at

the Cypress Bend site. The impacts associa-

ted with the Oahe alternative water supply

system are similar to those discussed for the

Crook County alternative, except for the

intake structure at the Oahe Reservoir. The
water treatment facilities for the water dis-

charge alternative would not result in any
additional impacts to the aquatic resources

already discussed for the dewatering plants.

• Air quality . The impacts to air quality for

the market alternative are not substantially

different from those discussed for the pro-

posed action.

• Cultural resources . The discussion of im-
pacts to cultural resources for the proposed
action would apply to any of the other

alternatives where ground disturbances
would occur as a result of construction.

The impacts discussed in this chapter for

the proposed action and alternatives are sum-
marized in Chapter 2 and compared by alterna-

tive (see Table 2-3).

4.A PROPOSED ACTION

4.A.1 WATER RESOURCES

Ground Water
The conceptual model used to describe the

existing geologic and hydrologic characteristics

of the Madison Formation (including present
users of water from this formation) was the
basis for the numerical model that was used to

assess impacts of the ETSI project on the

Madison. Four pumping scenarios (or plans) are
discussed in this chapter. Two of these refer to

the proposed action and are discussed in this

section. The other two refer to the Crook
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County alternative water supply system and are

discussed in Section 4.F.I. For the proposed

action, the impacts associated with obtaining

up to 20,500 acre-feet of water (Table 4-1)

from the Niobrara County well field (Plan 1)

and from a combination of pumping (Plan 2)

from the Niobrara well field and the Gillette

well field (now under construction by the city

of Gillette) were predicted based on calculated

drawdowns in the potentiometric surface of the

Maaison aquifer. The hydrogeology of the

Madison aquifer system is discussed in more
detail in the Well-Field Hydrology Technical

Report (WCC 1980b).

The amount of water available to ETSI from
the Gillette well field is based upon projected

water demands and supplies developed by James
M. Montgomery, Consulting Engineers (1979),

for the city of Gillette (Figure 4-5 in the

Montgomery report). The difference between
the projected maximum amount of water that

can be pumped from the well field and the

amount of water that is expected to be used by

the city of Gillette was used to calculate the

amount of water that can be supplied to ETSI

from the Gillette well field (Table 5-3). This

amount was used to represent the worst-case

analysis.

Since the calculated declines in the Madison
potentiometric surface during the period

1985-2035 as a result of continued water pro-

duction at existing rates from water wells in

use in 1980 are small relative to the calculated

drawdowns caused by the proposed pumping by
ETSI, only those impacts caused by ETSI and

existing users are considered here. These ex-

pected impacts include declines in water levels

and reductions in spring and stream flow.

These impacts are listed in Tables 4-2 and 4-3.

Niobrara County Well Field .

Water Levels . Pumping approximately 1

million acre-feet of water from the Madison
aquifer at the Niobrara well field over the ETSI

project's 50-year design life (1985-2035) would
result in large declines in the potentiometric

surface of the Madison aquifer system (Map 4-1

and Table 4-2). Drawdowns greater than 25

feet in the Madison potentiometric surface

would occur within a region of about 5300

square miles extending north, south, and east

from the Niobrara County well field. The
region over which drawdowns of greater than 25

feet would occur due to pumping encompasses
the western half of Fall River and Custer
counties, South Dakota; the northern portion of

Sioux and Dawes counties, Nebraska; and the

eastern half of Niobrara County, the extreme
southeastern half of Weston County, and the

northern half of Goshen County, Wyoming.
Drawdowns of greater than 100 feet would

occur in a region of more than 3800 square

miles in Niobrara, Goshen, Sioux, and Fall River

counties. Drawdowns greater than 200 feet

would occur in a region of more than 2000

square miles in Sioux, Niobrara, and Fall River

counties; and drawdowns greater than 400 feet

would occur only within a radius of 15 miles

north, south, and east of the Niobrara well

field, encompassing an area of 5 00 square

miles.

The cone of depression is asymmetrical due
to variations in the hydrogeologic properties

within the Madison aquifer system (Map 4-1).

The extent of the cone of depression is limited

to the west by the low-transmissivity zones

associated with the Black Hills monocline, the

Fanny Peak monocline, and the Rawhide fault.

The Precambrian core of the Black Hills uplift

and the surrounding Madison aquifer outcrop

areas form the northern boundary of the cone
of depression, while the Cascade anticline and
the erosional limit of the Madison Group act as

the northeastern and southeastern boundaries to

the spread of drawdown from pumping.

Several existing Madison and Minnelusa

water users would be likely to have increased

pumping lifts as a result of the declines in the

potentiometric surface (Table 4-2). Only at the

Madison wells located near Edgemont, South
Dakota, would drawdowns in the potentiometric

surface exceed 25 feet. Water levels at the

seven Madison wells used for municipal water
supply at Edgemont would decline after 50

years by 303 feet, from their current level of

200 feet above land surface to 103 feet below
land surface at the end of 50 years (Figures 4-1

and 4-2). This would result in the gradual

lessening of flow from these wells, with ces-

sation of flow in approximately 2005
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TABLE 4-1

PUMPING SCHEDULES FOR THE VARIOUS WELL-FIELD
COMBINATIONS: PLANS 1, 2, 3, AND 4

Plan Number and Name
Time Period

(years)

Pumping Rate in cfs

(acre-feet per year)

Plan 1: Niobrara Well Field Only

Plan 2:* Niobrara Well Field

City of Gillette Well Field

Plan 3: Crook Well Field Only

Plan 4:* Crook Well Field

City of Gillette Well Field

1985-2035 28.31 (20,500)

1985-1995 16.90 (12,240)
1995-2005 18.62 (13,480)
2005-2015 19.48 (14,100)
2015-2025 19.94 (14,440)
2025-2035 20.17 (14,610)

1985-1995 11.41 (8,260)
1995-2005 9.69 (7,020)
2005-2015 8.83 (6,390)
2015-2025 8.37 (6,060)
2025-2035 8.14 (5,890)

1985-2035 28.31 (20,500)

1985-1995 16.90 (12,240)
1995-2005 18.62 (13,480)
2005-2015 19.48 (14,100)
2015-2025 19.94 (14,440)
2025-2035 20.17 (14,610)

1985-1995 11.41 (8,260)
1995-2005 9.69 (7,020)
2005-2015 8.83 (6,390)
2015-2025 8.37 (6,060)
2025-2035 8.14 (5,890)

Note: The 10-year pumping intervals listed above were used to calculate

drawdowns for each well-field pumping plan. The maximum rate of

withdrawal by ETSI is 28.3 cfs (20,500 acre-feet per year) when the coal

cleaning operations are being conducted. Since the greatest impacts
are expected to occur with the largest pumping rate, the maximum rate

(28.3 cfs) was used, and not a smaller rate.

Average annual rates for 50 years (acre-feet):

Niobrara - 13,700, Gillette - 6800
Crook - 13,700, Gillette - 6800
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Map 4-1. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING FROM
NIOBRARA COUNTY WELL FIELD ONLY (PLAN 1)
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Proposed Action — Water Resources

(Figure 4-2). Water levels at Madison wells at

Provo, South Dakota, would decline by 343 feet,

from the present level of 200 feet above land

surface to 143 feet below land surface.

The declines in the potentiometric surface

of the Minnelusa Formation are only a few feet

less than those in the Madison aquifer surface

after 50 years of pumping. Several small oil

fields that produce from stratigraphic traps in

the upper part of the Minnelusa Formation exist

within the region in which declines in the

potentiometric surface of the upper Minnelusa
are greater than 25 feet. Reservoir pressures

would decrease in these fields as a result of the

pumping at the Niobrara County well field.

Due to the complexities of the geology asso-

ciated with the oil fields, further refinements
concerning impacts cannot be made at this

time. The impacts, however, would be equal to

or less than those predicted for the correspon-

ding rock unit at equivalent distances from the

well field.

3. Transient simulations of the ETSI with-

drawals for a 50-year period were made
for each of the 100 combinations gen-
erated in step 2.

4. The drawdowns calculated in the 100

simulation runs were statistically

analyzed to calculate the probability

that a specified drawdown would be ex-

ceeded.

The probability distributions of drawdowns
at Edgemont, as calculated from the Monte
Carlo simulations of pumping 20,500 acre-feet

per year for 50 years from the Niobrara County
well field, are shown on Figure 4-3. The cal-

culated probability distribution of drawdowns at

Edgemont shows that there is a 98 percent

chance that drawdowns would be greater than

150 feet, 50 percent chance that drawdowns
would be greater than 260 feet, and a 2 percent

chance that drawdowns would be greater than

440 feet.

The aquifer parameters used in the numer-
ical models developed for predicting the draw-
downs from the proposed ETSI Niobrara County
withdrawals are the best estimates of these

parameters on the basis of available data. Data
on these parameter estimates, especially on
those pertaining to the hydraulic connection
between the Madison aquifer and the Minnelusa
Formation, were very limited. Consequently,
uncertainty is associated with each of these

parameter estimates. In an attempt to eval-

uate the effect of this uncertainty on the

predicted drawdowns, a Monte Carlo technique

was used to calculate the likelihood that draw-
downs would be greater than or less than those

drawdowns calculated in Section 4.A (WCC
1980b).

The following steps were taken in assessing

the reliability of the calculated drawdowns:

1. A log-normal probability distribution was
specified for each of the model
parameters.

2. One hundred sets of parameter combi-
nations were randomly drawn from the

specified log-normal distributions.

Once ETSI's pumping has ceased, water
levels would recover rapidly during the first

few years and rise gradually thereafter (Figure

4-1). For example, 50 years after ETSI's

pumping has ceased, water levels at Edgemont
and Provo, South Dakota, would have risen from
103 feet and 143 feet below land surface,

respectively, to 102 feet and 90 feet above land

surface, respectively (Table 4-4). The water-
level recovery curves (Figure 4-1) and asso-

ciated data (Table 4-4) are meant to portray in

a general way what would be expected to occur
to water-levels when ETSI stops pumping after

50 years of withdrawals. The uncertainties and
complexities involved in predicting the amount
and distribution of Madison water used 100

years from the present time precludes making
more than a simple assessment of water-level

recovery.

The declines in water level or flow that

would occur in wells completed in the Minne-
kahta Limestone, the Spearfish Formation, the

Sundance Formation, the Hulett Sandstone, and
the Inyan Kara Group after 50 years of pumping
by ETSI were not calculated explicitly. Water-
level drawdowns in the unconfined portions of

these aquifers after 50 years of pumping would
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lap 4-3. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING FROM CROOK
COUNTY WELL FIELD ONLY (PLAN 3)
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TABLE 4-4

DRAWDOWNS IN THE MADISON POTENTIOMETRIC SURFACE
FIFTY YEARS AFTER ETSI STOPS PUMPING (2035 to 2085)

Location No.
(see Map 3-9)

Calculated Drawdown (feet)

Approximate
Location

Plan 1: Niobrara
County Well Field

Only (ETSI

pumping only)

Plan 3: Crook
County Well Field

Only (ETSI

pumping only)

Niobrara County Well Field, WY 1 122 —

Edgemont, SD 2 98 —

Provo, SD 3 110 —

Hot Springs, SD 4 7 •—

Cascade Springs, SD 5 29 —

Lusk, WY 6 6 —

Newcastle, WY 7 5 4

Osage, WY 8 — 14

Upton, WY 9 — 27

Sundance, WY 10 — 37

Gillette Well Field, WY 11 — 40

Devils Tower, WY 12 — 15

Hulett, WYb
13 — 44

Crook County Well Field, WY 14 — 56

Bell Creek, WY 15 — 58

Belle Fourche, SD 16 — 32

Spearfish, SD 17 — 27

a
Exact locations as shown on Map 3-9.

Drawdown calculated in the Minnelusa aquifer unit.
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Proposed Action — Water Resources

be small, but declines in the potentiometric

head in confined portions of these aquifers were
estimated to be as large as 90 percent of those

calculated for the Madison aquifer.

Water Quality . Total dissolved solids (TDS)

concentrations in ground water pumped from
the Niobrara well field would increase gradually

from 500 milligrams per liter (mg/1) to 560 mg/1

at the Niobrara County well field. Changes in

TDS concentrations at current Madison water
wells at Edgemont would be less than 1 percent.

Spring Flow and Stream Flow . Ground-
water discharge to the streams and springs in

the vicinity of the Niobrara County well field

would decrease as a result of pumping from the

Madison aquifer (Table 4-3). The base flow of

the Cheyenne River upstream of Angostura
Reservoir in Fall River County, South Dakota,

would decrease by approximately 1 cubic foot

per second (cfs) after 50 years of pumping. The
average flow of Cascade Springs and of the

springs in the Hot Springs area, in Fall River

County, South Dakota, would decrease by 4 cfs

and 2 cfs, respectively, from their present

levels of 22 cfs and 25 cfs. These reductions in

stream flow would result in impacts to the

aquatic biota of these streams as discussed in

Section 4. A. 6. Additional data concerning the

flow characteristics at these streams are con-

tained in Appendix I of the Well-Field

Hydrology Technical Report (WCC 1980b) and
the Aquatic Biology Technical Report (WCC
1980g).

Niobrara County Well Field with Gillette Sup-

plemental Water .

Water Levels . Pumping of approximately
1 million acre-feet of water from the Madison
aquifer at the Niobrara and Gillette well fields

over the ETSI project's 50-year design life

(1985-2035) would result in large declines in the

potentiometric surface of the Madison aquifer

system (Map 4-2). These declines would
immediately begin to lessen at most locations

once pumping ceases.

The declines in the potentiometric surface

in the Madison aquifer system would consist of

two separate cones of depression, one centered

over the Niobrara well field and the other over

the Gillette well field. The cone of depression

at the Niobrara well field would be very similar

to that previously described for Plan 1, with

drawdowns reduced in magnitude by approxi-

mately 30 percent (Table 4-2). Pumping from
the Gillette well field would produce declines

of over 25 feet in the Madison potentiometric

surface in an area of approximately 1650 square

miles around the Gillette well field after 50

years of pumping. Drawdowns greater than

100 feet would occur within a 10-mile radius of

the Gillette well field, encompassing an area of

about 200 square miles.

Many existing Madison and Minnelusa water
users would have increased pumping lifts as a

result of the declines in the potentiometric

surface around the Gillette well field (Figure

4-4). Water levels at Madison wells used for

water flooding at the Bell Creek oil field in

Montana, which are currently 40 to 200 feet

above land surface, would decline by 26 feet.

The water level in the Madison water well at

Devils Tower National Monument, which is now
within 20 feet of land surface, would decline by

87 feet after 50 years of pumping from the

Niobrara well field (Figure 4-4). Madison
Group and Minnelusa Formation water levels in

the Spearfish, South Dakota, area, where large

quantities of Minnelusa ground water are cur-

rently produced for irrigation from artesian

wells, would decline by approximately 15 feet.

This would result in a flow reduction in many of

the irrigation wells in western Butte and Law-
rence counties, South Dakota. A drawdown of

42 feet would occur at the Madison wells near

Sundance, Wyoming, where water levels are

currently about 400 feet below land surface,

and a drawdown of 69 feet would occur at the

Upton wells. Drawdowns of less than 25 feet

would occur in the Newcastle area, where most
of the current Madison ground-water production

occurs.

The declines in the potentiometric surface

in the upper part of the Minnelusa Formation
would be only a few feet less than those in the

Madison aquifer after 50 years of pumping.

Several small oil fields that produce from stra-

tigraphic traps in the upper Minnelusa exist

within the region in which declines in the

potentiometric surface of the upper Minnelusa
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Map 4-2. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING FROM
NIOBRARA COUNTY AND GILLETTE WELL FIELDS (PLAN 2)
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Proposed Action — Water Resources

would be greater than 25 feet. Reservoir

pressures would decrease in these fields as a

result of the pumping at the Niobrara and
Gillette well fields. Due to the complexities of

the geology associated with the oil fields,

further refinements concerning impacts cannot

be made at this time. The impacts, however,
would be equal to or less than those predicted

for the corresponding rock unit at equivalent

distances from the well field. Recovery of

water in the upper Minnelusa unit once pumping
has ceased would follow the same pattern as

that outlined for the Madison aquifer.

Water Quality . The TDS concentrations in

ground water pumped from the Niobrara well

field would increase gradually from 500 mg/1 to

540 mg/1 during the 50 years of pumping. At
the Gillette well field, TDS concentrations

would increase from 600 to 620 mg/1. However,
this change would not significantly affect the

water treatment requirements for the city of

Gillette. Changes in TDS concentrations at

Madison wells currently in use would be less

than 1 percent.

Spring Flow and Stream Flow Reductions .

Reductions in the flow of the Cheyenne River,

Cascade Springs, and springs in the Hot Springs

area of South Dakota would be 1 cfs, 3 cfs, and
1 cfs, respectively, due to pumping from both

the Niobrara and Gillette well fields, compared
with 1 cfs, 4 cfs, and 2 cfs for pumping from
the Niobrara well field only (Table 4-3).

Ground-water discharge to the streams and
springs in the vicinity of the Gillette well field

would decrease as a result of pumping from the

Madison aquifer. The base flow of Sand Creek
in eastern Crook County, Wyoming, would de-

crease by 2 cfs. The base flow of Spearfish

Creek would decrease by 1 cfs. The total

discharge of Crow Creek Springs, near the

McNenny Fish Hatchery in Lawrence County,
South Dakota, would decrease by 1 cfs. The
base flow of the Belle Fourche River between
Keyhole Reservoir and the Wyoming-South
Dakota state line would decrease by 1 cfs.

Additional data concerning the flow character-

istics of these streams are contained in

Appendix I of the Well Field Hydrology Tech-
nical Report (WCC 1980b) and the Aquatic
Biology Technical Report (WCC 1980g).

Surface Water
During construction, the pipeline would be

hydrostatically tested to 125 percent of maxi-
mum operating pressure. Water would be ob-

tained from local ground- or surface-water
supplies. A total of 1650 acre-feet would be
used for the entire route, with an estimated
maximum of 28 acre-feet (9.1 million gallons)

of water used for the largest single test.

As a result of hydrostatic testing, the levels

of iron, grease and oil, and suspended solids

could potentially increase in the test water.

Water quality monitoring data (Young 1980)

collected before and after hydrostatic testing

indicated that the levels of total suspended
solids and iron increased in the test water by
increments up to 110 and 14 mg/1, respectively.

See the Surface Water Quality Technical

Report (WCC 1980c) for these results).

The discharge of hydrostatic test water
could increase the levels of suspended solids

and turbidity, iron, and oil and grease, and
could decrease the levels of dissolved oxygen in

receiving waters. The specific effects would
depend upon site-specific conditions such as the

quantity and quality of local water used.

Receiving-water impacts would be especially

significant in low-flowing surface waters, which
have low assimilative capacities. Uncontrolled
discharge could also result in erosion at local

discharge sites. For the highest volume of test

water required (9.1 million gallons), uncon-
trolled (instantaneous) discharge over a short

period could significantly increase local sur-

face-water flow. Discharge of this entire

volume over 24 hours, for example, would
represent a continuous discharge of more than
14 cfs. This rate of discharge could exceed the

total background stream flow at most of the

streams and rivers crossed, except for the

major perennial rivers.

Executive Order 11988 requires that federal

agencies give special consideration to avoid-

ance of facilities that can be damaged by
floodwaters within a 100-year floodplain, where
practical, from both a property damage and
ecological standpoint.

The proposed action pipeline would cross the

floodplains of numerous creeks, streams, and
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Proposed Action — Socioeconomic Considerations

rivers. Stream crossing construction is

scheduled to occur during periods of low flow,

minimizing the likelihood of flooding during
construction. If a major flood were to occur
during construction, however, damage to or loss

of equipment could occur. Construction debris

of fuel could be added to downstream flood
flows, and an increase in sediment load with
downstream deposition could occur. In accor-
dance with existing regulatory requirements,
the pipeline would be buried beneath the
maximum expected scour depth at all river

crossings, minimizing potential flooding effects

following construction.

Certain surface facilities, including pump
stations and dewatering plants, could be located
in potential 100-year floodplains (see

Table 3-7). The location and elevation of

proposed surface facilities, and specific design

characteristics, have not yet been precisely

determined (e.g., they are located within

approximately 1 square-mile areas). Prepar-

ation plants and pump stations would be

designed to provide protection from the

100-year flood by the siting of facilities at

sufficient elevation, using elevated pads or

dikes where necessary.

Dewatering plants would be located within

the boundaries of existing or future power
plants and would thus receive the same level of

protection as the power plants. At dewatering
plants located within power plant boundaries
without 100-year-flood protection, conveyors,
buildings, and process facilities could be
damaged or destroyed. Overtopping of clari-

flocculator tanks could release coal slurry into

floodwaters. Oil, fuel, or other process waste-
streams could also reach floodwaters.

stage heights and increased area of floodplains.

The specific magnitude of these effects would
depend upon final facility siting and design

characteristics, as well as the level of flood

protection provided at existing and future

power plant sites. Because of the relatively

small areas involved and the existing topog-
raphy at most sites, upstream effects would
likely be negligible.

Construction activities at perennial

streams, wetlands, and bayous would result in a
temporary increase in suspended sediments.
Immediately downstream from construction,

these levels could exceed 10,000 mg/1. How-
ever, increases in background levels are
expected for up to an additional 1000 feet at

most crossings.

During construction of the proposed well

field, all drilling fluids would be discharged into

a mud pit to evaporate, minimizing potential

water quality effects in local surface waters.

During construction activities at preparation
and dewatering plant sites, sedimentation
(detention) basins, and/or straw bale filters,

would be constructed to prevent suspended
sediments or other potential pollutants from
reaching downstream receiving waters. At
preparation and dewatering plants, all process
(coal cleaning) water would be incorporated
into the slurry makeup water, preventing dis-

charge into local receiving waters. Drainage
facilities (e.g., settling basins, pH control, etc.)

would be designed to treat coal pile runoff so

that resulting discharge would meet existing

effluent limitation guidelines promulgated
under the Clean Water Act for the steam
electric power generating industry (EPA 1974a,
1980).

The construction of surface facilities in the

100-year floodplain would permanently remove
several natural vegetation types, as described
in Section 4.A.4 and further detailed in the

Terrestrial Biology Technical Report
(WCC 1980e). This could result in increased

erosion at these sites. The surface facility

flood protection measures (diking or pad eleva-

tion) could also result in potentially higher

flood velocities or flood peaks at these sites.

Potential upstream effects include increased

4.A.2 SOCIOECONOMIC CONSIDERATIONS

Socioeconomic impacts were evaluated in

terms of added employment, population, and
housing. A second, but equally critical, level of

impacts evaluated was the additional burden
placed on existing public facilities and the

ability (financially and institutionally) of the
local communities to provide the services

demanded by the influx of population. The
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Proposed Action — Socioeconomic Considerations

general approach used to

impacts was as follows:

estimate these

• Analyze the schedule of quarterly man-
power needs by project component to

estimate in-migration and residential

distribution patterns as well as popu-
lation and household characteristics.

• Evaluate the family structure and
housing preferences of various elements

of the work force (e.g., preference

differences between more stable fixed-

site construction workers against the

more transient pipeline workers).

• Determine by county, and where appro-

priate by community, the settlement
patterns of new-to-the-area workers,

induced employment, population,

housing, and demand for public services.

• Estimate the incremental impacts to the

baseline.

• Identify potential problem areas such as

limited carrying capacity of capital

facilities (wastewater, water, and
schools).

• Estimate the net fiscal impacts, where
appropriate and feasible, of the com-
bined developments in the region and the

marginal impacts due to ETSI.

Project Components in Wyoming
Construction . The major construction activ-

ities would include the building of the three

preparation plants, the water supply system,

slurry gathering lines, and the first 100 miles of

the main slurry pipeline. Preparation plant

construction would take place from 1983

through 1989, with peak employment demand
occurring in the second quarter of 1984. Con-
struction of the slurry gathering lines from the

preparation plants and the water supply system
would require over two years to complete.
Construction of the northernmost 100 miles of

the main slurry pipeline is estimated to require

a little over three months and is scheduled to

take place during the fourth quarter of 1984.

The combined fixed-site and pipeline construc-

tion work force would peak at 1015 workers in

the fourth quarter of 1984 (Table 4-5).

Induced Employment . Expenditures by con-

struction workers and contractors locally would
generate additional income and employment in

the area. Estimates of nonbasic or service-

sector employment were based on the following

assumptions:

• All the service workers would be new-
comers. Reasons for this assumption are

outlined in the Socioeconomics Technical

Report (WCC 1980d).

• Fixed-site construction jobs would gen-

erate or induce new service-related jobs

by a ratio of 5:2 (a multiplier of 0.6)

(WCC 1980d). It is difficult to assess the

induced effects of pipeline construction

workers since there is little information
regarding expenditure patterns, prope-

nsity to consume, or the ability of the

service sector to respond. However, the

same multiplier (0.6) was used in this

case to determine the worst-case condi-

tion.

• Permanent nonlocal workers would gen-

erate or induce new service-related jobs

in a ratio of 10:8.

Secondary employment generated by the con-
struction project would be about 600 workers,

at maximum.

Residential Location of Construction Work
Force . Principal factors influencing residential

location for fixed-site construction workers are
community size, availability of adequate
housing and services, distance from work site,

transportation service, and recent experiences
in the region. The estimated distribution of the

construction work force to the principal com-
munities by construction activity is given in

Table 4-6.

Population . Estimates of the population in-

crease associated with the combined construc-

tion and service activities are given in
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TABLE 4-6

ESTIMATED RESIDENTIAL LOCATION CHOICES OF CONSTRUCTION WORKERS
(Percent)

Campbell County

Gillette Converse Weston Niobrara
Project

Component
Planning
Area

Wright County County County

North Rawhide
Prep. Plant 100 - - - -

Jacobs Ranch
Prep. Plant 40 40 - 20 -

North Antelope
Prep. Plant 35 30 20 15 -

Water Pipelines

65 25 - - 10

Well Field - - 20 - 80

Pump stations 15 15 - - 70

Main Slurry Pipeline 100
a - (50)

a - (50)
a

Note: Location pattern is based on (1) heuristic analysis of available transportation, housing

by type, and services; (2) review of several permit applications to the Wyoming
Industrial Siting Council; and (3) review of the Mineral Development Monitoring
System maintained by Stuart-Nichols Associates for the Wyoming Department of

Economic Planning and Development.

Transient work force for the main slurry pipeline (spread crew I) would more than
likely locate first in Niobrara and Converse counties and then relocate in the Gillette

Planning Area.

4-22



Proposed Action — Socioeconomic Considerations

Table 4-7. For each type of worker, the

following assumptions were used to develop

these estimates:

• Nonlocal fixed-site construction workers

48.9 percent would be accompanied
by their families; average household

size would be 3.61 persons.

Total transient population would be

2.28 times the number of construc-

tion workers (Mountain West
Research 1975).

Nonlocal pipeline construction workers

16.3 percent would be accompanied
by their families; average household
size would be 2.83 persons.

- Total transient population would be

1.30 times the number of pipeline

workers (Northern Tier Pipeline

1979).

Nonbasic workers

- There would be 1.6 service workers
per service worker household; aver-

age household size would be 2.5 per-

sons (RSWA-Denver 1980).

Housing . Peak housing requirements resulting

from ETSI construction would likely occur in

1984, with the most significant of the demands
taking place in the Gillette Planning Area
(GPA) (Table 4-8). The spread crew building

the main slurry pipeline would demand approxi-

mately 840 units, of which most would be
temporary quarters such as motels. This group
is anticipated to remain in southern Niobrara
and Converse counties for about 6 to 8 weeks
and then move to the Gillette vicinity.

While the incremental impact of this pipe-

line construction crew would be large, it would
last for only 6 to 8 weeks per community. It is

expected that through the use of travel trailers

and campers and the sharing of rooms by con-

struction workers, the influx of workers could

be accommodated.

Housing for the fixed-site workers presents

a different and longer-term problem. Residen-
tial distribution patterns (see Table 4-6)

indicate that construction workers would tend

to locate in a number of communities where
housing is already limited, in terms of both the

actual supply and the cost of housing. For the

past year (late 1979 and 1980), new housing

construction has been constrained by very high

mortgage rates and the unavailability of

mortgage financing in Wyoming, and in the

Gillette region in particular.

The short-term remedy has been to add
more mobile homes to relieve demands, but this

action does not help to increase the permanent
housing supply.

Summary of Construction Impacts .

In summary, construction of the ETSI pro-

ject components in Wyoming would generate
over 1000 fixed-site and pipeline construction

jobs (Table 4-5) and an additional 600 secondary
(nonbasic) jobs during the peak period (fourth

quarter 1984). It would cause an increase in

population of about 2600 in the four-county

region. This estimate, from Table 4-7, is

arrived at by adding the increase in population

from fixed-site components (1109 during fourth

quarter 1984) to the total 1500 population from
the main pipeline components (1500 people
would locate first in Niobrara and Converse
counties and relocate in the GPA). Aggregate
increases in employment and population asso-

ciated with construction of the proposed action
would exert a positive but not a significant

impact on the regional economy. The differ-

ential construction impacts of increased em-
ployment and population on the counties and
major communities are summarized in

Table 4-9 and discussed below.

• Campbell County, Gillette Planning

Area, Gillette, and Wright . The
projected GPA population base is 31,700

by 1984 (Table 3-12). ETSI would not

cause significant impacts on Campbell
County or the Gillette Planning area.
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TABLE 4-7

PEAK ETSI-RELATED POPULATION FOR CONSTRUCTION
AND SERVICE SECTORS

(1984)

Area or Community and
Project Component

Quarter

Gillette Planning Area
• Fixed-Site

• Main Pipeline (100%)
Total

885 1297 1146 428
1500

*

1928

Wright
• Fixed-Site 521 692 579 254

Converse County
• Fixed-Site

• Main Pipeline (50%)
Total

71 78 71 58
750*

808

Weston County
• Fixed-Site 203 216 164 96

Niobrara County
• Fixed-Site

• Main Pipeline (50%)
Total

351 405 399 273
750*

1023

Note: A more detailed explanation of these calculations is given in the Appendix H.

a
Transient workers for the pipeline (and their families) would probably locate

first in Niobrara and Converse counties and then relocate in the Gillette

Planning Area.
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TABLE 4-8

ETSI-RELATED HOUSING REQUIREMENTS
DURING PEAK CONSTRUCTION PERIOD (1984)

Area or Community and
Project Component

Quarter

Gillette Planning Area
• Fixed-Site

• Main Pipeline (100%)
Total

378 554 490 183

921
1104

Wright

• Fixed-Site

Converse County
• Fixed-Site

• Main Pipeline (50%)
Total

223

30

296

33

243

30

109

25

461
486

Weston County
• Fixed-Site 87 92 70 41

Niobrara County
• Fixed-Site

• Main Pipeline (50%)
Total

150 173 170 116

461
577

Note: A more detailed explanation of these calculations is given in Appendix H.
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ô
H
CL

E
w

+->

c
+" CO
« c
CO ©
O CL

0- o
O

c
3
e
E
o
o

c

O

oo m o
in

c- 00 CD m
OS t- »-l o
CM c* ^j<

o
co CO

co

CO

oo
co o o

Oh

o

co
Oh

Oh

J
CO

oT
Oh

COo
co

oo
co

co

Oh Oh

COOm

Oh

CO
Oh

fa

CO

03

(0
£-

<
0)
*->

ho
C

4~>

CO
'c

O Oh

.*

CO

53

3 g 3

3 5 5
o ,S CO

Q O Z

"53

.o (h c
a CO

> o
<->

6 c (A

CO o CO

U O £

CO

3

00
Ch

O

4-26



o
o
-3
o

5

•a
0)

•o
3

c
o
U
o>

I

ci3

J
PQ

<

0)
4-1

as

4-*

__ CC t_ cgoto

5 S > o

a>D c
C %

CX
0) 0) (X
CU Q
•U +-
oj -s
*-> c
08 D

*-

«3 c

si s
o (V

DC
X
En

c
3
O
O

ty ty
03 00a a
od e0
V ty

73 73
73 73
oj (1)

o O
X Xw w

0)
4->

.-3 ^
rso -^
CM r-1

CD If)

CO

0)

.Oa

O

to

CO
eo

OJ

0> m4_> 33

03 3
3 CT
cr oj

oj "D
T3 03

73 X.
03 o 3
"Si p ej

2 c 2
5 5 0)

Q S 2;
^.Uo -^ o
to ^< .—

t

CO Ift <M

ty
03a
03
ty

73
73
a;
ty

xw

o ty ty
05 as as
Q, a Qj
03 03 0J 0J a)O ty *-> «-> V
73
73

CO
73

03 03

3 3 73
73

OJ OJ cr cr OJw ty OJ 0J oX X T3 T3 xw w < < w

o ty V
as as asa a Qj
03 as OJ 0J asO ty *-" 4-> ty

73
73

73
73

as as
3 3 73

73
0J OJ

V
57 57
oj a>

0J
ejX X •O T3 xw to < <£ Cd

73
3

om

to

as
CO

0J
73
Cm c
OJ o> *->

c 73

o 0J

o £

.o
o

1.1

*t 3 . ^ ~
oe 7j Jj oj *i

£«a1 |a% a^ a

ii ii n ii ii

o. 5 a, £ a,

ao
as

ao
as
i-H

e
o
u

ojo
c

03
t-

TJ
O

OJa

OJ

a,

13
ty

o
-a
o
c
OJ

73
OJ

OJ
>>
o
•a
e
OJ

73
OJ

6
3
73
73

<
73
Cm
o
+->

ty

OJ
73

OJ
ty

">
Cm
OJ
73

C
as

c
o
*->

V
3
C->

o

73
OJ

•o
3

C
as

as
Cm

as
Cm
r>
o

J3
as

o
Cma
2 •

3 «8

o oj

* <
73 bi>

2 c
.-5 'S
p <=

5.2
<M Q.

Cm OJ

J= OJ

go
as oj

sz
oj *-*

S.S

CL *_.

a*
<Um2
J3 OJ

Cm <=

o oj

«4_ —
OJ T3
O C
cS

*

o 3
•s o

ty

a I S

i HO

73
OJ

3"

ho

OJV
'%

>>

C
3
O
ty

OJ
Cm
OS

c
OJ

S
>>
o
a
S
u-

OJ

4-27



Proposed Action — Socioeconomic Considerations

The economic base and population

will have grown large enough to

absorb the increases due to ETSI.

The communities are anticipating the

overall growth and have expanded or

planned to expand community
facilities and services to

accommodate growth.

While no significant overburden on
community facilities would be antici-

pated, the city of Gillette and the

Campbell County School District

would experience adverse fiscal

impacts beyond 1984 due in part to

ETSI, since it would contribute a

lesser proportion of tax revenues to

these entities because of the tax

structure (discussed later in this

section).

in-migrating population in absolute
terms would be only 405 people and
would be expected to remain in the

area for more than 2 to 3 years, the

net increase in the town population

would be a substantial 21.3 percent.

Lusk is planning to upgrade its waste-
water and water facilities and is also

expanding the treatment capacity in

anticipation of population growth.
As a result, the town faces substan-

tial increases in wastewater treat-

ment costs.

However, since ETSI facilities would
be located outside the town limits in

northern Niobrara County, the town
would not receive much of the

increase in the tax base to offset

cost increases.

Substantial short-term housing
shortages are anticipated in the GPA,
especially during the peak construc-
tion period of late 1984.

Niobrara County and Lusk . Socio-

economic effects of construction of the

ETSI pipeline facilities in Niobrara
County are mixed. Most of the revenues
generated from ETSI components would
go to the county. On the other hand,

most of the in-migrating population

would locate in Lusk, but since ETSI
facilities would be located outside of the

town, Lusk would not receive much of

the increase in the tax base.

- Location of ETSI facilities would
increase the county's property tax

base by 52 percent from a fiscal year

1980 base of $1.5 million.

Peak ETSI fixed-site construction

population (405) would increase the

county's 1984 population of 3200 by
13 percent.

Most of the new-to-the area people

would locate in Lusk. Although the

• Weston County, Newcastle, and Upton .

No significant impact from ETSI is anti-

cipated ETSI-related population would
increase the population of the county by
2.3 percent and the population of

Newcastle by 4.0 percent. Both com-
munities are planning to expand public

services.

• Converse County, Douglas, and Glen-
rock . No significant impacts are anti-

cipated. At the most, temporary pipe-

line construction workers might add only

4.0 percent of the county's population
base for a period of only 6 to 8 weeks.
The increase in population due to fixed-

site workers would be less than 1

percent. No significant problems are
anticipated in the provision of water,
waste water, or school facilities.

Operation and Maintenance . The western dis-

trict operations office would be located at

Jacobs Ranch. In addition, there would be
preparation plant employees at North Rawhide
and North Antelope. A total of approximately
243 operations personnel would commute to
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Proposed Action — Socioeconomic Considerations

work from the five nearby counties in Wyoming
(Campbell, Converse, Crook, Weston, and

Niobrara) (Table 1-5).

Operation of the proposed project would
begin in January 1985. At this point there

would be a substantial labor pool available both

from the completion of ETSI construction pro-

jects and from construction of other energy

projects. A substantial drop-off in construc-

tion-related jobs after 1984 is expected,

resulting in a substantial increase in the rate of

unemployment (Tables 4-7 and 4-8, WCC
1980d). Although a large portion of the prepar-

ation plant jobs would be filled by in- migrants,

many jobs would be filled by local residents.

Assuming all preparation plant personnel are

nonlocal (a worst-case situation), the net effect

on regional employment, population, housing,

and services would be as discussed below.

schools would have been expanded to meet the

needs of the departing construction workers and
their families. No new services would be

required to serve the new residents.

Tax Revenues . A significant impact is anti-

cipated. Increased assessed valuations and
property tax revenues from the ETSI project

would have positive significant impacts on
Converse, Weston, and Niobrara counties (Table

4-9). The proposed project would have a nega-
tive net fiscal impact on Campbell County, the

city of Gillette, and the Campbell County
School District (Table 4-10). Projected deficits

for Gillette and the school district would be

significant.

Summary of Operation Impacts . Estimated
and maintenance operation effects on each
county and/or community are shown in

Table 4-11 and are summarized below.

Employment . No significant impact is anti-

cipated. At the end of 1984, between 600 and
800 ETSI construction workers would be leaving

the area, and an estimated 1000 workers from
other construction jobs would also be leaving

the area. The influx of 243 maintenance and
operation personnel would fill only part of the

void.

Population . No significant impact is antici-

pated. The departure of the ETSI construction

workers would result in a population decrease
of 900 to 1200 people. Operation of the prepar-

ation plants would result in an increase of 626
people.

Housing . No significant impact is antici-

pated, but operation could create a shift in the

housing preference and a higher vacancy rate.

Since permanent workers generally prefer

detached, single-family units, an accelerated
construction program would be necessary to

satisfy the increased demand. Since departing

workers would have lived in mobile homes and
apartments, there would be a surplus of these

units and higher vacancies if the increased

construction program for permanent single-

family units were realized.

Services . No significant impact is antici-

pated. Services such as sewers, water, and

• Campbell County, Gillette Planning

Area, Gillette, and Wright. Work crews
associated with preparation plant oper-

ation would not significantly affect local

communities. The total operating work
crew would be 243 over all four counties,

or one-fourth of the peak construction

crew. Permanent workers would in

effect replace construction crews; con-

sequently, there would be no impact.

• Niobrara County and Lusk: In the long

run, the impact of permanent workers on
the county would not be significant.

ETSI-associated population would be 1.7

percent of the county's total population.

• Converse County, Douglas, and Glen-
rock. No significant impacts from the
permanent work force are anticipated.

• Weston County, Newcastle, and Upton.
ETSI operating employment would be in-

significant. The increase in the popula-
tion of the county would be about 1.5

percent; the increase in the population

of Newcastle would be about 3.0

percent.
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TABLE 4-10

NET FISCAL IMPACT OF ETSI PROJECT

Annual Pi-ojected Surplus/Deficit (x $1000)

With
ETSI

Without
ETSI

Net Fiscal Impact
of ETSI

Campbell County

1984 +3,477 +3,534 -57

1990 +5,877 +5,913 -36

Total Impact
(1984 through 1990)

+69

Gillette (general fund account)

1984 +552 +495 +54

1990 -2,058 -1,917 -141

Total Impact
(1984 through 1990)

-258

Campbell County School District

1984 +25,429 +27,184 -1755

1990 +57,708 +58,750 -1042

Total Impact
(1984 through 1990)

-6360

Net Total Impact of ETSI -6549
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Abandonment. Socioeconomic impacts
resulting from project abandonment are

expected to be insignificant. Because of the

mining activities in the area, it is anticipated

that no long-term unemployment would be ex-

perienced by operating personnel when pipeline

operations are discontinued. Wyoming counties,

particularly Campbell, would have a reduction
in property tax revenues as the property was
depreciated, and revenues would approach zero
upon abandonment. However, the property
taxes accruing from the proposed project would
be a relatively minor portion of the Campbell
County budget.

Project Components Outside Wyoming
Slurry Pipeline System . This section discusses

impacts to areas with pipeline and pump
stations only, as shown on Table 4-12.

Segments of pipeline and pump stations near

dewatering plants are discussed in the De-
watering Plants section.

The potential impacts that the pipeline and

pump station areas would be subjected to are as

follows:

• Short-term impacts due to increased

demand for incidental services, such as

lodging, food, and fuel

• Short-term impacts through increasing

sources of social interaction (annoyance
may result from increases in noise and
traffic congestion, or new sources for

social interaction may result in a

welcome sense of social excitement)

• Long-term impacts through increases in

tax revenues from project-related

property taxes

The counties, parishes, and selected commu-
nities in the affected area were examined for

their capacities to provide needed services for

the short term. They were also examined to

determine the potential for beneficial effects

over the period of project operation. Details of

specific demands and capacities are provided in

the Socioeconomics Technical Report (WCC
1980d).

Minor impacts due to temporary increased

demand for transient housing, food, and fuel

would be experienced to some extent in those

counties included in the affected environment.
In no instance was the level of anticipated

adverse effect on the environment determined
to be significant.

Construction. Potential effects from pipe-

line construction are quite different from those

associated with long-term, fixed-site construc-

tion projects. Pipeline crews move rapidly

through areas through which the right-of-way

extends. The right-of-way clearing crew may
work as much as 25 miles ahead of the

trenching and pipe-laying crews and as much as

40 miles ahead of the cleanup crew. Associated
effects are therefore spread along a series of

communities in proximity to the right-of-way
at any one time.

Typically, few crew members are accom-
panied by other persons because of the speed of

project activities. The construction work week
is typically six days, 10 to 12 hours per day.

Under these circumstances, few crew members
bring their families; this is especially true for

those workers having school-age children. Work
on the pipeline would potentially affect a given
area for no more than 4 months, and in most
cases, for 2 to 3 months. For those segments in

which a pump station would also be located, a

separate crew of about 50 persons would be
required for about 24 months. Table 4-12
shows 1975 county population, components to

be built in the area, peak employment for pump
stations and pipeline, estimated in-migrant pop-
ulation, estimated housing demand, and avail-

ability of hotel and motel units in selected

communities for comparison.

Given the dispersion, duration, and magni-
tude of expected effects from pipeline con-
struction and the existing capacities in the host

counties and selected communities, no system
strain is anticipated to occur for any given

community within the affected environment.

Given the small peak work force (49

workers) and the minor population and income
increases associated with pump station con-

struction, no effects were determined to be of

a significant magnitude.
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Proposed Action — Socioeconomic Considerations

Operation, Maintenance, and Abandonment .

The operation and maintenance manpower
requirements for the pipeline segments are

small and would be distributed throughout the

project area. Pump stations would be auto-

mated. Consequently, no noticeable effects

would be associated with work-force require-

ments (Table 4-13).

The pipeline system would add to local tax

bases and would offer local taxing jurisdictions

a new source of property tax revenues. In some
jurisdictions the increased tax base and poten-

tial revenues would be a significant benefit

(Table 4-13).

Upon abandonment, employment and popu-
lation effects in "pipeline-only" counties would
be nil and property tax revenues from the

pipeline system (already reduced by depreci-

ation) would decline.

Dewatering Plants . This section discusses

impacts of dewatering plants and their asso-

ciated pipelines and pump stations as shown on
Table 4-15.

Construction. Construction of a dewatering
plant typically would take eight quarters and

have a peak manpower demand of 150 to 260

workers (Table 4-14). This requirement is rela-

tively small compared with the work-force

demands of the coal-fired power plants served

by the dewatering plants. Some coal plants in

the region, for example, have had a peak con-

struction employment of 750 to 1500 workers.

In general, the dewatering plants would be built

adjacent to power plants and within easy

commuting distance of cities or large metropol-

itan areas that have an available local con-

struction labor pool (Table 4-14). Because of

the moderate demand for construction labor

and the availability of construction workers
from local labor pools, construction of the

dewatering plants is not expected to cause
substantial in-migration of construction

workers or to stimulate significant secondary
employment. In no case would the construction

cause structural changes in any local economy.

Pipeline construction in the dewatering
plant areas is not expected to cause significant

socioeconomic effects, either independently or

in combination with the dewatering plants. The
short-term influx of workers for 2 to 4 months
would generate increased demand for

temporary rental housing in the dewatering
plant areas, but sufficient numbers of apart-

ment units and motel rooms are available in

those areas and no deficiencies in temporary
housing are expected. Although pipeline con-
struction workers prefer short-term apartment
rentals, they will rent motel rooms if less

expensive lodging is not available.

Operation, Maintenance, and Abandonment .

Operation and maintenance of the dewatering
plants and the associated pipeline system would
create some new direct employment at the

dewatering plant sites. Approximately 502

workers would be required to operate and main-
tain the dewatering plants (Table 4-15). This

new direct employment would stimulate

creation of some secondary employment, and
the new in-migrant population would stimulate

demand for housing and other private and public

facilities and services. Even assuming all new
direct permanent jobs were taken by nonlocals,

the employment, population, and housing

effects would be insignificant (Table 4-15).

The pipeline system and dewatering plants

would add to local tax bases and would offer

local taxing jurisdictions new sources of

property tax revenues (Table 4-15). In some
jurisdictions the increased tax base and poten-

tial revenues would be a significant benefit.

Upon abandonment, operation and mainten-
ance positions at the dewatering plants and
maintenance bases would be eliminated.

Property tax revenues, already reduced due to

depreciation of the capital facilities, would
decline further.

Effect of Pipeline Operation on Railroads

Except for the Wilton site, all of the ETSI
markets will be served by railroads prior to

completion and operation of the pipeline. Thus,

if a pipeline were constructed, there could be a

loss of specific markets for the railroads. Due
to the projections for continued overall

increase in coal movement by the railroads, it

is not expected that over the total rail system
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TABLE 4-13

EFFECTS OF OPERATION ON AREAS OUTSIDE WYOMING WITH PIPELINE AND PUMP STATIONS ONLY:
PROPOSED ACTION

Annual County Property Tax Revenues

Estimated
1976-77 ETSI Property Percentage

Property Tax Tax Revenues of 1976-77
Revenues (1980 dollars) Property Tax

Area Parish" Component" (x $1000) (x $1000) Revenues

rthwest Nebraska Sioux PL 611 880 144

3,557 300 8

2,295 1,190 52

1,571 970 62

1,410 110 8

Southwest Nebraska Keith PL 4,134 400 10

2,022 630 31

2,743 350 13

648 580 90

2,201 290 13

4.607 640 14

North Kansas Decatur PL, PS 2,192 710 32

2,452 70 3

3,145 860 40

1.608 230 14

6,902 390 6

2,566 360 14

9,368 370 4

Stafford PL, PS 3,100 550 18

18,236 300 2

3,834 450 12

3,382 360 7

7,213 540 7

Northwest Arkansas Sequoyah, OK PL 1,290 610 47

2,277 460 20

1,270 210 17

North-Central Johnson PL 1,220 300 25

7,490 520 7

1,614 174 11

692 130 19

1,462 90 6

556 120 22

Cleveland PL 476 190 40

1,089 420 39

2,830 110 4

North Louisiana Moorehouse PL 3,496 150 4

13,354 380 3

1,374 380 28

1,976 590 30

County/
Parish

Project
Component

Sioux PL
Box Butte PL
Morrill PL
Garden PL, PS
Deuel PS

Keith PL
Perkins PL
Chase PL
Hayes PL
Hitchcock PL
Red Willow PL, PS

Decatur PL, PS
Norton PL
Graham PL
Trego PL
Ellis PL
Rush PL
Barton PL

Stafford PL, PS
Reno PL
Kingman PL
Harper PL
Sumner PL

Sequoyah, OK PL
Crawford PL, PS
Franklin PL

Johnson PL
Pope PL, PS
Conway PL
Van Buren PL, PS
Cleburne PL
Perry PL

Cleveland PL
Bradley PL, PS
Ashley PL

Moorehouse PL
Ouachita PL, PS
Caldwell PL
La Salle PL, PS

Note: There would be no direct or secondary permanent employment and no population in-migration,

Only counties in which components are to be located are listed.

PL = pipeline

PS = pump station

Estimated property taxes by county were estimated by ETSI for the EIS by extrapolating previously
developed unit cost estimates for components and should in no way be construed as representing the

cost estimate for the components. Values shown on this table were derived by ETSI as follows:

Sum of estimated cost Statewide ratio of Estimated ETSI

of components in x assessed value to x Percentage tax rate = property tax
county (1980 dollars) market value assumed for county revenues in 1980

dollars

4-36



z
O
H
O
<
Q
w
CO

O
a,

O
a:
a,

co

z
<
CLi

O
z
5
w

<

w
G
X

CO

<

<
Z
o
z
o

o
Bi
H
CO
z
O
O
b
O
CO
H
u
W
h

CD 0>

.5 "8 2

— •- <u c
ft» c ~-i c
"a « g
1 O

c

"si E
CO <u

a. q
D ~

§ w
'£ c
(«

w 3
o

r>.

a.
C

s O
0)

n
IB

<D s
01 1

E c

w
m
IX]

c
0)

E
>i

.* "a
<B C

c

o e

fc.2

a e

s a
Z O

3T

fa
z 5

a»ll

.22 £ g
* S3 -QW Jo

~ e

a; c

IT*
-I

§1O^

U •5

o 3

0)

ho
o

3—

-

CO
co

00
*S

CO
a.

s

a
j
a,

°l~*
.5 3

2 §

c «

= ° c
CM CO -

W
a.

CO

a,

Q
-J

v

£•£ 3 >»
as o 3 aj

* Z a, a,

O

bo

« 1 2
X? * «bO-C 4) J Uj «

Hi « o » t. 3
O 2oS SO H

a
o
*

a, O

a> _ m *
t. a) -5 a; "

?«•* C *- cho tn — a) c« 3 OC ^sssuo

01

ho
O

o

Q, O
3 XSO

0>

c £
0) o
<n JC

as

f<
8.*
T5 c
C

CO

:>

Q
J
a.

c
00

0)

c
V t_

si
a>

15 3 0)

CO a, >-8

OQ

0)

'•COS

5 <C

4-37



9)

•O
=1

i—

i

o
c
o
U

-J

<

11

o

V
i 13 3
; o -

— —
• a> e

4) C —

'

c* .^ 4> c
o a crt g
= O

a e
0) <u

a. q
•o *-

Se
£ bit

3 c

U
£.2 Q.

•o a IS,

01 t-
«-• hfl
eo - 0)

es .tiw
«3 c i

c/5 — TJW 0)

6

o

o t.

0)

6 <D

0) H
X >i

h o

3 £
OJ W
0.

3"

fa
z °

C?

£P.2 o
.E ~ o

° J

t) 4)

2 a
o
O

2
'

c
O aJ

C_> a.

-H U

c
o
*-»

a)

OQ <y

O ">

"I

c
.^
31

BQ V
oa

buo

5

CO BJ

T

o o
as in
c*3 m

o2
„ c

3

« r- 2°

slls
lO

0)

bo
3 ,_,

.£,$-*

Kc E 5

Oi

VI

0)

bo
3

* 1 * a s s
S 2 Z -2 | 2
£ <3 So3.£

en
V

i4Qj a) O
cd t. >
« O <

DO < J

S

Q
-J

§> c „ n a

> a^D « «
W < , Q U

J U J

c ! «2*2s.a&J e
J o o • o

eg

o
Bi

4> <
Z J 2

0)

E
>>
_o

a
E
4)

fi»

O
0)

o V)
0) Sj
CA t)

4) ^J
o VI

t_
> o

5

c 0>

o
'35

o T3
3 «
t- <u
*-•

fi.

s a.

o
o "c

3
O

c a
a ^3

a a) £
bog.2
•= a «

4) fi, C «->

c CJ o> tfl

3 a c a,
Oj

cl-o E

c
0)

E
>.
o
Q,

E
o>

4)

w
4,
4)

X
a. Q S a.

4-38



Table 4-15
EFFECTS OF OPERATION ON AREAS WITH DEWATERING PLANTS: PROPOSED ACTION

Annual County Property Tax Revenues
Estimated1-''"

1976-77 ETSI Property Percentage
P roperty Tax Tax Revenues of 1976-77

County/ Project
Parish Component

Revenues (1980 dollars) Property Tax
Area i(x $1000) (x $1000) Revenues

Ponca City, OK Grant PL 1,953 180 9

Kay PL 7,486 420 6

Noble PL, DP, PS 1,785 470 26

Pawnee PL 1,160 320 28

Pryor, OK Osage PL 3,208 650 20

Washington PL 5,945 200 3

Rogers PL 4,362 439 10

Mayes PL, DP, MB,,PS 2,126 757 36

Muskogee, OK Wagoner PL 1,427 290 20

Muskogee PL, DP, PS 2,126 757 9

Independence, AR Independence PL, DP 1,427 290 20

White Bluff, AR Saline PL 3,555 140 0.6
Pulaski PL 47,811 290 4

Jefferson PL, DP, MB,,PS 10,013 768 8

Boyce-Alexandria, LA Rapides PL, DP, PS 108,546 1,163 11

Grant PL 1,031 27 3

Avoyelles PL 1,290 70 6

Lake Charles, LA Evangeline PL 1,753 4 0.2
Allen PL, PS 1,728 280 16

Jefferson Davis PL 2,810 20 0.7

Calcasieu PL, DP 22,722 492 2

New Roads, LA St. Landry PL 3,915 140 4

Pointe Coupee PL, DP, MB,,PS 665 220 33

W. Baton Rouge PL 2,562 127 5

Wilton, LA Iberville PL, PS 3,212 40 1

Ascension PL 3,731 20 0.5
St. James PL, DP 3,876 433 11

Note: There would be no direct or secondary permanent employment and no population in-migration.

l Only counties in which components are to be located are listed.

*PL = pipeline

DP = dewatering plant

PS = pump station

MB = maintenance base

^Pipeline only, does not include value of dewatering plant, plus terminal facilities.

^Estimated property taxes by county were estimated by ETSI for the EIS by extrapolating previously

developed unit cost estimates for components and should in no way be construed as representing the

cost estimate for the components. Values shown on this table were derived by ETSI as follows:

Sum of estimated cost
of components in

county (1980 dollars)

Statewide ratio of

assessed value to x

market value

4-39
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Proposed Action — Slurry Pipeline Ruptures and Spills

there would be a decline in traffic and hence
decreased employment. Most likely the rail-

roads would replace the lost markets with new
markets. What would result would be a shift in

the rail routes used and a possible shift in

employment from one rail line to another.

These shifts cannot be estimated, as they would
be affected by railroad marketing decisions and
competitive conditions within the rail industry.

4.A.3 SLURRY PIPELINE RUPTURES AND
SPILLS

Environmental impacts of a slurry pipeline

rupture and spill are addressed for the proposed
action but apply to all the alternatives contain-

ing pipelines, since a spill could occur along any
part of a pipeline route. The impact assess-

ment is derived from a detailed impact analysis

of eight worst-case spill sites, as described in

the Ruptures and Spills Technical Report (WCC
1980J), which is available from the Bureau of

Land Management, Office of Special Projects,

555 Zang Street, Third Floor East, Denver,
Colorado 80228. The sites are representative

of the major types of environments encountered
along the proposed pipeline route and alterna-

tives. Of the eight sites, five are at stream
crossings, one is at a reservoir, and two are on
land.

The physical and biological impacts were
assessed by„ analyzing the effects of the

modeled spill volumes and movements on the

potentially affected environmental components
(i.e., surface waters, ground water, and land).

Based on the results of analyses for these eight

locations, generalizations were made as to the

anticipated impacts of a coal slurry spill for a
given location. Most of these impacts were
deemed insignificant, with the exception of a
few isolated cases. Generalizations of the

more significant impacts are discussed below.

In order to put this assessment into perspec-
tive, a spill probability analysis was conducted
resulting in a predicted median frequency of 1.8

spills per year, with a total magnitude aver-
aging 1130 barrels of coal slurry for the entire

system. It should be noted, however, that the

predicted frequency was based on all interstate

liquid pipelines, regardless of age or methods
employed (if any) to minimize spills. Because
the ETSI pipeline would be new and would
utilize state-of-the-art technology to reduce
spills, it is expected to operate at less than this

spill frequency. An example is the 273-mile,

18-inch Black Mesa coal slurry pipeline in

Arizona, which is the only operating coal slurry

line in the United States. It has experienced
only one rupture event during its 10 years in

operation, which resulted in spills in two places.

If the formula used in predicting spill frequen-

cies for the ETSI pipeline were applied to the

Black Mesa line, it would be expected to have
had 2.73 spills over the 10-year period.

The anticipated yearly spill magnitude
should also be considered conservative, as it is

based on the maximum throughput of the ETSI
system. This throughput occurs only in the

main section of the pipeline between the prep-

aration plant and the first delivery point. As
the pipeline throughput decreases with each
successive delivery point, the expected spill

magnitudes would also decrease.

Surface Waters
The impact of coal slurry spilled into sur-

face waters depends on the energy environment
of the receiving water. Therefore this

discussion has been divided into two parts:

rivers and streams, and lakes.

Rivers and Streams . Concentrations of coal

particles would generally be highest for

complete pipeline ruptures into streams under
low-flow conditions. Under high stream flow

conditions the concentrations decrease with

distance downstream due to mixing and dilu-

tion. In either case, high concentrations of coal

particles in any one location are expected to be

short-lived (1 to 24 hours).

Due to the turbulence, the coal particles are

expected to settle out in back eddies and areas

of low current velocity. The deposition could
fill the channel and create major changes in

flow; however, these conditions are expected to

be short-lived (1 to 24 hours).

Water quality investigations indicate that no
detectable concentrations of toxic "priority
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Proposed Action — Slurry Pipeline Ruptures and Spills

pollutants" are anticipated in the slurry water
and therefore none are expected to occur in the

receiving waters. In situations where the spill

volume is large relative to the ambient stream
flow, significant changes in water temperature
could occur in addition to decreased dissolved

oxygen levels and increased concentrations of

total dissolved solids (TDS) and sulfates. No
significant impacts are expected for spills

involving streams during periods of high flow,

except in those cases where already low
dissolved oxygen levels may prevail and would
be decreased even further.

Biological impacts resulting from an aquatic

coal slurry spill would depend on the spill

location, time of year, and sensitivity of the

affected biota. The significant aquatic bio-

logical impacts could include the following:

• Mortality of a significant percentage of

fish eggs and larvae in the affected river

area

• Smothering of bottom-dwelling organ-
isms and substrate (lake, river, or stream
bottom) habitat, or emigration

affected substrate areas

from

• Fish and invertebrate deaths resulting

from heat or cold shock

• Bioaccumulation of some toxic

associated with the coal

metals

• Low dissolved oxygen tension stress

• Decreases in invertebrate and fish pro-

ductivity in the affected areas

It should be noted, however, that these are

worst-case analyses and it is not likely that

even two of the above impacts would occur at

any given spill location.

Lakes . Should a terrestrial coal slurry spill

reach a lake or similar confined water body, the

medium and coarse coal particles are expected
to settle out near the spill's point of entry.

This material may migrate through or be redis-

tributed over the lake bed by forces associated

with later events, such as storms or spring

surges. The fine coal particles may stay in

suspension and be redistributed. In cases where
the retention time is long compared with

settling time, the majority of coal particles

would settle to the bottom and contribute to

the permanent sediment structure.

Higher-density slurry could significantly

deplete dissolved oxygen levels, cause rela-

tively large increases in temperature, and
result in elevated TDS and sulfate levels. The
significance of these impacts depends primarily

on the lake volume but also on detention time,

thermal stratification, spill characteristics,

background water quality, and other factor

factors.

In situations where the spill volume is small

relative to the capacity of the lake, the water
quality impacts would be minimal, localized,

and short-term. The same is true with respect

to the quantity of solids entering the lake in the

slurry water compared with the lake's annual
sediment loading. If the opposite relationship

occurs, impacts are expected to be severe but

should not persist for extensive periods of time.

Where aerobic substrate conditions exist,

settling coal particles could, dependent upon
deposition depth, reduce or eliminate macro-
invertebrate populations and habitats.

High concentrations of suspended solids

could kill the affected biota or cause the more
mobile organisms to emigrate to areas of lesser

concentrations. Under worst-case conditions, it

is anticipated that heat or cold shock and
dissolved oxygen stress could also occur, in

which case the affected biota would likely

perish.

Ground Water
The impact of a pipeline rupture on ground-

water quality, even in the most sensitive of

environments, is not likely to be severe. Coal
slurry spills are not expected to reach the

majority of aquifers along the pipeline route. If

a spill does reach an aquifer, the plume of

contamination is not anticipated to spread
beyond a very localized area. Under worst-case
conditions, which assume no chemical reactions
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would occur and no contaminants would be

absorbed by the soil, only the federal secondary
drinking water standards for TDS, sulfates, and
possibly manganese may be exceeded. The
secondary standards are concerned primarily

with aesthetics. These impacts would, how-
ever, be highly localized and persist only for a

period of several days.

No biological impacts of any significance

are anticipated.

Land
The areal extent of contamination from a

land spill of coal slurry depends primarily on

the topography of the area and vegetation den-

sity. Areas of low relief and extensive vege-

tative cover would tend to inhibit spill flow and
promote deposition near the source. Con-
versely, areas of high relief tend to channelize

the flow, thus increasing the velocity and, in

the absence of restrictions, the distance to

exhaustion. Depending on the slope of the

terrain, quantity spilled, and numerous other

factors, the slurry can travel several miles

before it becomes exhausted from deposition,

ground infiltration, evaporation, and impound-
ment in natural depressions.

Biological impacts from a terrestrial coal

slurry spill are, for the most part, considered

insignificant. If the spill were large, it could

result in the loss of some small animals (i.e.,

rodents) and displacement of others. Displaced

animals could be subjected to competitive
stress, but this is a localized and insignificant

effect. Wildlife drinking the slurry water might
experience a slight laxative effect (EPA 1976,

p. 205).

A coal slurry spill in a wetland area could

result in the destruction or permanent alter-

ation of the wetland. Because of the scarcity

of wetland habitat in some regions, such a loss

would be considered long-term and significant.

4.A.4 VEGETATION

Acreages permanently and temporarily

altered by construction of the proposed action

and alternatives are presented in Table 4-16.

Mileages and acreages were summarized from
U.S. Geological Survey land-use maps, Soil

Conservation Service soil surveys and range
sites, and other literature sources, and repre-

sent the vegetation types occurring at surface

facilities and along the right-of-way. While

vegetation concerns would be locally significant

during construction, actual impacts on vegeta-
tion would be generally insignificant and for the

most part temporary with a successful recla-

mation program. Successful revegetation and
reestablishment of grazing would be expected
to occur in most areas along the proposed
pipeline route with implementation of the

erosion control and revegetation plan outlined

in Appendix C-l. From one to five years would
be required for a stand of vegetation to become
established. Longer periods of time may be
required when unfavorable weather conditions

occur. In some small areas partial success of

revegetation would result in less dense vegeta-
tion.

Where the pipeline corridor would traverse

woodlands, the preconstruction vegetation
would be altered for the life of the project (50

years). In the Sand Hills of Nebraska, revege-
tation success would be less successful com-
pared with most other areas that would be
traversed. Soils in the Sand Hills are charac-
teristically subjected to wind erosion when
vegetative cover is removed. Revegetation is

also hindered by low water-holding capacity of

the sandy soils in the area. Consequently,
vegetation density in the corridor after recla-

mation could be less than preconstruction levels

in these sandy areas.

In other areas, revegetation success would
vary. It would be least successful in areas with
steep slopes susceptible to erosion, in areas
with shallow and unfavorable soils, and in the
more arid northern portions of the project
where annual precipitation is less than 15
inches. Revegetated areas with lower vegeta-
tion densities would be susceptible to acceler-
ated soil erosion and invasion of undesirable
plants. These areas would require a longer

period of time to revegetate, and controlled
grazing to protect vegetation would be neces-
sary. A few small areas where adequate vege-
tation cannot be established and maintained
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would require critical area treatment with con-

tinuing erosion control measures.

In wooded areas, understory vegetation

would be established and maintained along the

right-of-way. Trees would not be allowed to

reestablish directly over the pipeline. Estab-

lishment of trees on fringe areas would require

longer periods of time, up to 30 years or more.

4.A.5 WILDLIFE

The proposed construction of the coal slurry

pipeline project may directly or indirectly

affect wildlife populations in several ways: by

causing death, by destroying habitat, or by
creating secondary disturbances such as haras-

sment by personnel or equipment. Although the

latter impact has a less severe connotation than

death or displacement, it can be equally or

more damaging to breeding populations. Pro-

cedures for reclaiming wildlife habitat on and
along the pipeline right-of-way are discussed in

Appendix C-l.

Only specific and significant impacts are

discussed here under components of the pro-

posed action and alternatives. The insignificant

impacts are summarized in the last part of this

section.

Significant Impacts
Significant impacts and potential impacts to

protected species are discussed below, by
proposed action component. The possible

impacts to species of special concern are sum-
marized by component for the proposed action

and project alternatives in Table 4-17. Stip-

ulations outlined in the draft Memorandum of

Agreement between the Bureau of Land Man-
agement and the Fish and Wildlife Service

(Appendix D-4), which would be attached to any
federal right-of-way permit, would ensure that

there would be no significant impacts to any
federally listed threatened or endangered
species.

Coal Slurry Preparation Plants and Water
Supply System . Wildlife species of special

concern that could be affected by construction,

operation, maintenance, or abandonment of the

coal slurry preparation plants and water supply

system include the black-footed ferret and sage

grouse (Table 4-17).

Prairie dog colonies could occur at the prep-

aration plant sites and water supply lines. The
presence of prairie dog towns would provide

potential habitat for the black-footed ferret. If

prairie dog towns do exist at the proposed coal

slurry preparation sites, these towns would be

disturbed for the life of the project (50 years).

Prairie dog towns that would be traversed by

water supply lines would be temporarily distur-

bed. Clearing of rights-of-way may be benefi-

cial to prairie dogs (and therefore to ferrets) if,

in fact, prairie dogs used such rights-of-way to

expand their towns or to disperse.

The potential of entrapping a ferret in a

burrow, running over one with machinery, or

causing one to disperse from the area and
thereby either abandoning young or not relo-

cating in another suitable town are conceivable
consequences of the proposed construction

activity. Ferrets are mobile and could possibly

move; however, they may seek shelter or hide

in burrows. Thus the potential of destroying

one exists if it sought refuge in the path of the

ditching machinery. In most areas along the

northern portion of the proposed right-of-way,

prairie dog towns are rather extensive in num-
ber and acreage; therefore dispersal of adults,

at least temporarily, to suitable habitat is

possible.

Although the probability is extremely low
that a black-footed ferret would be present

within a single prairie dog town disturbed by
construction, any prairie dog town within a
quarter-mile of the right-of-way would be
surveyed for black-footed ferrets. This survey
would be required as a stipulation to any right-

of-way permits granted by the Bureau of Land
Management and the Forest Service as part of

the Section 7 consultation process with the Fish

and Wildlife Service. If the results of these

ferret surveys failed to locate signs of ferret

activity along the pipeline corridor, it would be

assumed that the project would not signifi-

cantly affect the black-footed ferret. If ferret

signs were discovered along the pipeline right-

of-way or at any other project component site,

mitigation would be required.
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Sage grouse strutting grounds could occur on

or very near the North Rawhide water line at

about milepost (MP) NR-17, NR-23, NR-28,
and NR-31. Construction of the water pipeline

is scheduled for January through April. Since
such a construction schedule would not disturb

the sage grouse courting period (April and May),

no significant impact would be expected on this

important game species (Harju 1980), although

some strutting habitat may be temporarily

altered.

No other areas of special concern for wild-

life have been identified in the vicinity of the

coal slurry preparation plants or water supply

line.

Slurry Pipeline System . Wildlife species of

special interest that could occur along the

proposed action pipeline corridor include the

black-footed ferret, bald eagle, golden eagle,

northern swift fox, interior least tern, greater

prairie chicken, red-cockaded woodpecker, and
American alligator (Table 4-17).

The black-footed ferret could occur in

prairie dog towns along the proposed action

route in Wyoming, Nebraska, and Kansas. The
ferret is considered extinct in Oklahoma (FWS
1980b). Potential effects from construction of

the proposed project on the black-footed ferret

are summarized above in the Coal Slurry Pre-

paration Plants and Water Supply System
section.

According to federal and state agencies

contacted, no bald eagles are known to nest

near the route, but overwintering bald eagles

may be encountered in all the states traversed

by the proposed action route, especially near

major rivers. Major rivers where bald eagles

may be encountered include the Belle Fourche,
North Platte, South Platte, and Republican in

Nebraska, and the Arkansas River in Kansas,

Oklahoma, and Arkansas. Only one river

crossing has been identified as a special con-
cern because of a large concentration of over-

wintering bald eagles: the Arkansas River near
Ponca City, Oklahoma, at MP P-720. Con-
struction of the Arkansas River crossing is

scheduled during August and September. Ac-
cording to the Fish and Wildlife Service (1980b),

major concentrations of bald eagles usually

occur in Oklahoma from November through

March. Since no roost trees are known to exist

at major river crossings, no impacts to the bald

eagle are expected to occur. A bald eagle

winter roost area is located approximately 3

miles east of the North Rawhide slurry gather-

ing line at the proposed crossing of the Belle

Fourche River. Construction in this area would
coincide with the Dald eagle's winter roosting

period. Some eagles could be disturbed by
construction activity and be displaced either up

or down the river. However, such disturbances

would be short-term and, since no roost trees

would be destroyed at the crossing,

insignificant.

Golden Eagle . The golden eagle is protected

by the Bald Eagle Act. Tne only known golden

eagle nests near the proposed action route are

in Nebraska to the north of MP PMB-233,
PMB-237, and PMB-246 (L. Carlson 1980). Con-
struction in these areas is scheduled lor mid-
March through mid-April. The golden eagle

nests as early as late February in this area.

Consequently, the potential exists for construc-
tion disturbing golden eagles during nesting in

Nebraska. Therefore a "may affect" designa-

tion exists for the golden eagle until field

surveys can determine the precise proximity of

these nests to the actual construction corridor.

Northern Swift Fox . The northern swift fox,

a state-designated endangered species in

Nebraska, could occur near MP PMB-106 to

PMB-115 (Nebraska Game and Parks Commis-
sion 1980). At this location in Nebraska, the

route would pass near denning sites of the

northern swift fox (L. Carlson 1980). Kilgore

(1967) reported that the swift fox abandons
dens, particularly those in which whelps are

being reared, as a result of increased human
activity. Construction is scheduled for early

July in this section of Nebraska. Kilgore (1967)

reported that swift fox whelps are nearly full

grown in mid-July. Consequently, the chances
of destroying a female and her whelps by
construction in these areas are probably

negligible. However, displacement could occur

if dens were disturbed. Displacement of the

swift fox may be temporary if dens are not

destroyed. Destruction of a den may preclude

the return of the swift fox to the den site.
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Interior Least Tern . The interior least tern

is a state-designated threaten ed species in

Kansas. Piatt et al. (1974) list the least tern as

a summer resident. These terns nest on river

sandbars, sandflats, and other similar habitat in

June and July (South Dakota Ornithologists

Union 1978). These birds have been reported to

breed in Rooks, Barton, and Stafford counties,

which are crossed by the proposed action route.

The Arkansas River is scheduled for crossing

during August and September; the South Fork of

the Solomon River would be traversed in early

February. Since crossings at these locations

would not coincide with interior least tern

nesting, no impact is expected. Rattlesnake
Creek would be crossed in late May or early

June. Terns could be nesting at the crossing

during this time. Some nests could be de-

stroyed, while other nests in the vicinity of the

crossing might be abandoned. However, given

the small area that would be disturbed and the

limited overlap between construction and
nesting, impacts to the least tern would not be
significant.

Greater Prairie Chicken . The greater

prairie chicken could occur between MP P-690
and P-718 in Noble County and between
MP P-810 and P-825 in Mayes and Wagoner
counties, Oklahoma (Short 1980). Pipeline

construction in these areas would not coincide

with the April and May breeding activity of

these birds; however, some breeding grounds
(strutting grounds) could be altered

temporarily. Temporary loss of strutting

grounds would not affect the prairie chicken in

Oklahoma (Short 1980).

Red-Cockaded Woodpecker . The red-

cockaded woodpecker inhabits mature, open
pine forests such as may be present along parts

of the proposed action route in Arkansas and
Louisiana. Construction of the pipeline through
these areas could result in the loss of suitable

habitat, as well as the destruction of active

colonies. In addition, construction activity in

April and May through these areas may force

adult birds to abandon active nests. Field

surveys would be conducted prior to construc-

tion along any rights-of-way through mature
pine woods so that construction activities would
have no impact on the red-cockaded
woodpecker.

American Alligator . The American alligator

is listed as endangered in Arkansas and portions

of Louisiana and is listed as threatened in other

portions of Louisiana. If any alligator nests

were destroyed during construction, then the

alligator population could be affected. How-
ever, the loss of a small number of eggs or

hatchlings would not have a significant impact
on the existing alligator population.

In addition to impacts to the protected and
game species listed above, removal of riparian

vegetation could be locally significant along

some of the streams traversed, since this type
of wildlife habitat is limited and wildlife spe-

cies are concentrated in this habitat. The
proposed action route would cross wetland
habitat in Kansas at Rattlesnake Creek (MP
P-551) and in Arkansas near MP PMB-1010.
Other wetland habitat could also be crossed in

Kansas near the North Fork Ninnescah River
crossing (MP P-567) and the South Fork
Ninnescah River crossing (MP P-593). Any loss

of wetland habitat would be considered signifi-

cant because of the limited amount remaining
and its importance to wildlife, especially for

nesting and brood rearing.

Insignificant Impacts
The most direct construction impact on

wildlife would be the clearing of wildlife habi-

tat (vegetation) from the pipeline right-of-way

and facility sites. Other construction impacts
on wildlife include interruption of the habitat

continuum and secondary impacts associated

with human presence and activity.

For much of the vegetative habitat that

would be destroyed by construction activities,

up to 5 years would be required for complete
restoration as far as adequate wildlife habitat

is concerned. The wildlife habitat after 5 years

would not be composed of mature trees, since

this would take 50 years or more. However, the

brushy undergrowth would furnish wildlife food

and cover for the life of the project.

Herbivores such as deer and pronghorn ante-

lope would not be significantly affected by the

proposed loss of habitat. Within a few weeks
after construction ceased, these animals should

become adjusted to the cleared areas. As grass
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and shrub species were restored, these species

would be attracted to the right-of-way, and
might be expected to again utilize the right-of-

way vegetation as a food source. During spring

construction some newborn or young animals
might be killed or separated from or abandoned
by the adults, although such losses would occur
only rarely.

Large and small carnivores generally have
large ranges over which they regularly move.
Such areas may include several habitat types,

particularly the riparian communities. The loss

of a small portion of the range within the

pipeline right-of-way would have a minimal
impact. On the other hand, certain species,

such as rabbits, tend to have small ranges and
are generally restricted to the region immedi-
ately surrounding their burrows. Where the

pipeline right-of-way passes through these ter-

ritories, the impact would be more severe, but

temporary. Rabbits would return to the right-

of-way soon after construction ceased, and the

population might increase over preconstruction

levels as grasses and shrubs revegetated in

regions once dominated by forest. Populations

of rabbit, coyote, and other abundant species

should recover quickly to preconstruction

levels.

Localized elimination of individual small

mammals such as mice, ground squirrels, voles,

shrews, and/or their habitats might result along

the right-of-way because these species have
small ranges and tend to retreat to their

burrows when disturbed or threatened. How-
ever, the impact would be short-term because
of the high reproductive potential and short life

cycle of most of these species.

Loss of habitat might affect game birds

such as grouse, pheasant, dove, and quail.

However, the impact would likely be minimal in

terms of area population levels. The pipeline

right-of-way would not directly affect a signifi-

cant amount of habitat suitable for waterfowl
and water-associated birds.

Nesting sites of birds that occur within the

proposed right-of-way would be destroyed.

Consequently, some eggs or young birds would
be lost or abandoned. This impact is considered

to be localized and temporary.

During construction, human activity would
be likely to affect several species of wildlife.

Generally, the more intense the human activity,

the greater the impact on wildlife. Human
activity would be most intense at construction

sites and along the pipeline construction

corridor.

While specific effects cannot be readily

predicted, noise from human activity would
have some effect. Much of the wildlife in areas

adjacent to the construction corridor would be
likely to move away from the noise sources
initially.

Operation and maintenance of surface

facility sites and the pipeline corridor in prairie

habitats, rangeland, and agricultural areas

would not generally require additional removal
of vegetation, so associated wildlife would not

be further affected by maintenance activities

after recovery from short-term construction

effects. In woodland and brushy areas, it would
be necessary to periodically remove trees and
brush and maintain a 50-foot grassy right-of-

way. Thus some small but permanent change
would occur because of the existence of this

corridor through forested areas. Consequently,
the local composition of wildlife along these

corridors in wooded areas would change
slightly. Such corridors would have a beneficial

effect on some wildlife species by offering an
edge-type habitat.

Another potential operational wildlife im-
pact would be bird collisions with communica-
tions towers along the pipeline route, which
would range in height from 40 to 360 feet. The
frequency of bird collisions involves variables

such as structure height, illumination, weather,
time of year, surrounding terrain, and location

in migratory corridor. Most reported collisions

have been at taller structures, and there have
been fewer in the height range of the towers
planned for the proposed action (Kemper 1964).

While the effect cannot be predicted with

certainty, it is predicted that these towers
would not result in significant bird mortality.

Several wildlife species appearing on the

Fish and Wildlife Service's Section 7 consulta-

tion list would not be affected by construction,
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operation, maintenance, or abandonment of the

coal slurry pipeline project. The Eskimo
curlew, ivory-billed woodpecker, and Bachman's
warbler are considered extinct in states that

would contain coal slurry pipeline project

components. The red wolf, although possibly

still present in Louisiana, would occur well west
of project components. Bats listed in the

Section 7 consultation could occur in caves in

counties that would contain project compo-
nents; however, these caves are not located in

the affected vicinity of the coal slurry pipeline

project. The Florida panther's occurrence along

the pipeline corridor is mostly a conjectural

matter, and no effects are anticipated. The
peregrine falcon could occur over much of the

proposed pipeline corridor and in the vicinity of

surface facilities, but since no nests occur in

the affected area, no impacts are anticipated.

Each of these species is discussed in detail in

the Threatened and Endangered Species Techni-

cal Report (WCC 1980f).

4.A.6 AQUATIC BIOLOGY

Although all pertinent information is inclu-

ded here, a more detailed impact analysis is

presented in the Aquatic Biology Technical
Report (WCC 1980g). In addition, threatened
and endangered species are analyzed in more
detail in the Threatened and Endangered
Species Technical Report (WCC 1980f).

Short-term (or temporary) impacts are con-
sidered to be biological disturbances that are

anticipated to be detectable for a period of five

years or less. Long-term biological impacts
must be anticipated to be detectable for more
than five years. Intermittent impacts are

considered to be short-term, recurring biolo-

gical disturbances. Impacts are considered
significant when they are anticipated to kill or

displace numerous fish or macroin vertebrates
(whether or not they are sensitive classification

species) as a direct or indirect result of project

construction or operation.

Significant and insignificant impacts that

are discussed in this section, and are antici-

pated to be similar in nature and extent for

other proposed action or alternative project

components, are not presented again under
those component headings.

Significant Impacts .

Coal Slurry Preparation Plants . During the

operation and maintenance phases of the pre-

paration plants, nonpoint source pollutants

(including various quantities of fuels, roadway
contaminants, erodible soils, and particulate

coal fractions) would be washed into local

drainages, primarily during rainstorms. Local

rainfall characteristics generally suggest that

the ephemeral and intermittent streams in the

area will flow during the high-rainfall months
of April, May, and June (Ecology Consultants,

Inc. 1976). The temporary fish fauna that may
become established in these streams during

periods of flowing water would experience

increased turbidity from soil and coal fractions

and petrochemical contami nation. It has been
demonstrated that under natural conditions

many fishes do not remain in areas of high

turbidity and that turbidity-tolerant rough fish

predominate under these conditions (Peters

1967; Herbert et al. 1961; Burnside 1967).

Petrochemicals and assorted roadway contami-
nants would be expected to further stress these

temporary fish populations.

It is likely that the total impact of these

factors, in conjunction with various pollutants

from the operating coal mines, would be a

reduction in the number of fishes capable of

exploiting these temporary habitats. It is

anticipated that these impacts would be detect-

able in the affected temporary streams for the

life of the project, but these impacts would not

result in significant changes in the fish fauna of

the perennial rivers and streams in these

drainages. Recovery of local fish populations

would be anticipated within two to three years

after abandonment of the mines and prepara-

tion plants.

The temporary and limited fauna expected
to utilize local intermittent streams (Williams

and Hynes 1977) would be stressed by the same
factors that would be expected to affect local

fishes. Turbidity can decrease invertebrate

population densities (Tebo 1955; Williams and
Mundie 1978; Allan 1975; Barber and Kevern
1973), alter species composition (Conlan and
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Ellis 1979; Rosenberg and Wiens 1978), and
modify behavior (White and Gammon 1977).

The total effects of the preparation plant

nonpoint source pollutants and coal mine opera-

tions would result in decreased population den-

sities in the temporary streams, but would be

expected to have no significant impact on
invertebrate populations in permanent streams
in the affected drainages.

These impacts would probably be detectable

as decreased population densities in the affec-

ted temporary streams for the life of the

project, but recovery of local invertebrate

populations would be anticipated within two to

three years following abandonment of the mines
and preparation plants. In that period of time

it is likely that rainstorms would scour the

accumulated sediments and pollutants out of

the affected stream channels.

Water Supply System . Routine operation, main-
tenance, and abandonment of the proposed

water supply system would be anticipated to

cause no significant aquatic biological impacts.

If the water supply pipeline were to rupture,

however, significant aquatic biological impacts
could result.

The main water supply pipeline would carry

approximately 30 cubic feet per second (cfs) of

water to the Jacobs Ranch mine site from the

proposed well field. The temperature of the

supply water within the pipeline could play an
important role in determining the extent of

biological damage associated with spills into

flowing temporary streams. The approximate
subsurface soil temperature in Wyoming (esti-

mated from mean annual air temperature)

would be 46 F, and it is expected that pipeline

water would maintain this same temperature
during all seasons. If a pipeline rupture were to

occur in a stream where stream discharge was
less than 30 cfs and ambient water temperature
was more than 15 F greater than the pipeline

water temperature, it could reasonably be

expected that a localized fish and invertebrate

kill might occur as a result of a "cold shock."

This cold shock phenomenon has recently been
reported by Burton et al. (1979).

Similarly, if a rupture were to occur in a

stream where stream discharge was less than

30 cfs and ambient water temperature was
more than 15^ below the pipeline water
temperature, a localized fish and invertebrate

kill as a result of "heat shock" may ensue. This

heat shock phenomenon has been addressed in a

review of thermal effects by Talmage and
Coutant (1978).

If aquatic populations were subjected to

either heat shock or cold shock, it is likely that

the effects would be localized, short-term, and
biologically significant. The temporary nature

of the streams which could be subjected to spill

effects makes it reasonable to suggest that

population recovery would be anticipated within

one or two years of pipeline repair, since the

affected populations would be replenished from
contiguous permanent streams.

Surface water drawdown resulting from
Niobrara well-field operation could signifi-

cantly affect aquatic biota in some of the

drainages identified in Section 4.A.1, above.

Stewart and Thilenius (1964) have expressed

this concern for drawdown impacts with partic-

ular reference to the Black Hills area.

The assessment of surface water drawdown
impacts presented here concentrates on basin

mainstems because flow duration data are,

generally, only available for these mainstem
stream sections. Small tributaries to these

mainstems are not analyzed, since neither flow

nor biological data are available for most of

them. In general, however, it can be assumed
that affected tributaries would be biologically

altered in the same way, but to a greater

extent, than their mainstems.

Most decisions regarding the significance of

drawdown impacts on affected biota rely on
historical flow-duration data from the U.S.

Geological Survey used in conjunction with low-
flow stream discharge criteria recently devel-

oped by Binns and Eiserman (1979). As a result

of extensive studies of 36 Wyoming trout

streams, Binns and Eiserman (1979) have con-

cluded that low-flow discharge is one of the

most important physical factors limiting

fisheries' productivity. They have concluded
that, in general, stream habitat is considered

"completely adequate" for trout production
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when low stream flow (August and September)
is greater than 55 percent of the average daily

flow for the water year (Binns and Eiserman
(1979). This data will be used in drawdown
impact analysis by computing the anticipated

"worst-case" low-flow discharge as affected by
well-field operation, and comparing it with the

average daily flow for the affected water
bodies. Where the anticipated low flow is

greater than 55 percent of the average daily

flow, no significant biological impacts would be

expected.

Operation of the Niobrara County well field,

in conjunction with other existing water uses,

could reduce the discharge of Spearfish Creek
approximately 1 cfs. Spearfish Creek maintains

a Class I (highest-valued fisheries resource)

trout fishery. Flow duration data indicate that

during most years, low summer flow is greater

than 55 percent of the average daily flow;

therefore this stream would be considered

adequate for maximum trout productivity

(Binns and Eiserman 1979). Nevertheless,

during "dry" years trout productivity can be
severly limited due to significant decreases in

stream discharge. It is anticipated that the

additional 1 cfs decrease in discharge would
significantly affect the biota only during very

dry years. It is likely that the biological impact
would be a reduction of approximately 25

percent in year-class strength for the low-flow

year (or years) Spearfish Creek is so affected.

During "normal" rainfall years no significant

impact would be anticipated.

Surface-water drawdown effects on the

Cheyenne River (above Angostura Reservoir)

could reduce its discharge by approximately 1

cfs. Despite its intermittent nature, the

Cheyenne River is considered a Class III (sub-

stantial fishery resource) river in South Dakota.
Flow duration data from 1963 to 1979 indicate

that the Cheyenne River streambed was dry an

average of approximately 14 days per year

during that period of record. It is anticipated

that a decrease of 1 cfs in Cheyenne River

discharge would cause an increase in the dry

streambed period to an average of approxi-

mately 33 days per year. In a "normal" rainfall

year this would probably not result in a signifi-

cant biological impact, since indigenous biota

have adapted to intermittent stream conditions

in the Cheyenne. In addition, during the 17-

year period of record between 1963 and 1979
there were 3 years in which zero river dis-

charge extended for 41, 48, and 96 days under
natural conditions with no long-term biological

damage.

During dry years, however, the length of

time the streambed is dry could be more than
doubled. The most available refuge for aquatic

biota would be Angostura Reservoir, which
could become severely overcrowded. Biota

stranded in pools in the Cheyenne River main-
stem would be killed from thermal and dis-

solved oxygen stress. Only when mainstem flow

resumed would recovery begin. This scenario

would be considered a short-term, localized,

significant impact.

Coal Slurry Pipeline and Pump Stations . A
direct effect of construction of the proposed
slurry pipeline across riverbeds would be the

temporary loss of about 111 square yards of

benthic substrate (river or stream bottom), and
its complementary fish food potential, for each
10 feet of river crossed. The approximate fish

food quantity, in the form of benthic inverte-

brates, expected to occupy that area of sub-

strate would weigh no more than 3.5 pounds
(dry weight). If a fish is assumed to be

15 percent efficient in converting its food to

flesh, then approximately 0.5 pound (dry

weight) of fish flesh would be lost for every 10

feet of river crossed (Table 4-18) (WCC 1980g).

This impact would be expected to be localized,

short-term, and of limited biological

significance.

General construction activity near rivers

and streams, in addition to construction

activity directly in the riverbeds, would in-

crease stream turbidity. Extensive literature

resources have developed regarding the biolo-

gical effects of increased turbidity, and it has

been generally demonstrated that stream pro-

ductivity is adversely affected (Karr and
Schlosser 1978; Stern and Stickle 1978; Cordone
and Kelly 1961).

The discharge of untreated hydrostatic test

water may increase stream turbidity, decrease
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dissolved oxygen, and increase iron, oil, and
grease concentrations in receiving waters (WCC
1980c). In addition, the physical result of a

large-volume instantaneous discharge in a small

perennial stream would be "scouring" of the

stream bottom and banks, which could displace

affected fishes to downstream locations or, in

severe cases, wash them out of the stream
channel.

The biological impacts associated with in-

creased turbidity are described above.

Decreased dissolved oxygen concentrations

in receiving waters would stress affected biota

and could kill some sensitive species if concen-
trations were reduced to 5.0 mg/1 or less (EPA
1976). The total impact of these biological

effects in low-volume streams or rivers could

be a localized "kill" affecting most trophic

levels. Recovery of the affected stream or

river would be expected within two years (if oil

and/or grease do not accumulate in the stream's

sediments) as a result of repopulation from
unaffected contiguous streams.

The effects of iron concentrations on fresh-

water aquatic life have been summarized and a

water quality criterion of 1.0 milligram per

liter (mg/1) has been established for the protec-

tion of freshwater biota (EPA 1976). Untreated
hydrostatic test water may exhibit concentra-

tions as high as approximately 14 mg/1, which
would be anticipated to have various lethal

and/or sublethal impacts on affected biota in

streams where stream volume would not be
sufficient to dilute the concentration to

1.0 mg/1 or less.

While detailed criteria for concentrations of

oil and grease can be established only for

specific water bodies, species, and oil or grease

types, it can be generally stated that even an
oily sheen on the water surface may be evi-

dence of potentially lethal impacts on affected

biota (EPA 1976).

Temporary removal of river substrate as a

result of trench-and-fill operations could result

in the loss of 3.5 pounds (dry weight) of

invertebrates for every 10 feet of river crossed

(Table 4-18). While the effect of such habitat

disturbance would be locally significant (as-

suming all removed organisms would be killed),

it would be anticipated that benthic population

reestablishment in the disturbed area would be
complete within a few months of the termina-

tion of construction activity. This recovery
phenomenon has been discussed by Hynes (1970)

and recently documented by Gore and Johnson
(1979).

General construction activity along river-

banks and in the affected streams would in-

crease stream turbidity at and downstream
from the pipeline crossing locations. In addi-

tion to the effects identified in Section 4. A. 6,

it is possible that freshwater mussels, in partic-

ular, would suffer some adverse effects. Ellis

(1936) and Cairns (1968) have documented sig-

nificant reductions in the feeding activity of

mussels exposed to turbid water conditions, and
under severe siltation conditions large numbers
of macroinvertebrates have died (Casey 1959,

as reported in Cordone and Kelly 1961). A
recent publication by Marsh and Waters (1980),

however, demonstrated that upstream drainage

disturbance has a negligible impact on inverte-

brate populations in undisturbed downstream
reaches.

It is anticipated, therefore, that the total

impacts associated with trench-and-fill opera-

tions would be only locally significant and of

short duration. Complete reestablishment of

invertebrate populations would be expected
within a few months of the termination of

construction.

Impacts associated with the discharge of

untreated hydrostatic test water would be
similar in nature to those described above for

affected fish populations. Biological damage,
however, would be anticipated to be more
severe, since invertebrates would be less mobile
and therefore less capable of avoiding a dis-

charge "plume."

Threatened and Endangered Species . The
Arkansas darter is known to prefer springs and
streams with dense populations of watercress or

other aquatic plants, which the darter uses for

spawning and foraging activity (Cross and
Collins 1975). Isolated populations of the
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TABLE 4-18

ESTIMATES OF MACROINVERTEBRATE AND EQUIVALENT FISH BIOMASS
THAT MAY BE LOST AS A RESULT OF RIVER-CROSSING CONSTRUCTION

Macroinvertebrate Fish

River Width Biomass Biomass
(feet) (lb, dry weight) (lb, dry weight)

10 3.5 0.5

20 7.0 1.0

30 10.5 1.5

40 14.0 2.0

50 17.5 2.5

100 35.0 5.0

200 70.0 10.0
500 175.0 25.0

1000 350.0 50.0
2000 700.0 100.0
5000 1750.0 250.0

Source: WCC 1980g.
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darter could occur in many streams between
MP P-532 and P-649 in Kansas. Where Arkan-
sas darter distributions coincide with stream
crossing locations, it is anticipated that these

darters would be affected in the same way and
to the same extent that other fishes would be

affected (Section 4.A.6). Additionally, how-
ever, these darters could lose a portion of their

preferred aquatic vegetation habitat as a result

of direct removal from the stream bed. It

seems likely that the total effects of siltation

and habitat removal would be significant in the

stream crossing right-of-way and for whatever
distance downstream the suspended solids

travel (WCC 1980c). Population recovery to

preconstruction densities, however, would be
expected within a few years of the completion
of construction. In that period of time it is

anticipated that aquatic vegetation would re-

establish in the disturbed area and provide the

habitat necessary for darter reestablishment.

If untreated hydrostatic test water were
discharged in streams with Arkansas darter

populations, the affected darters could experi-

ence the impacts described for fishes, above.

Dewatering Plants

It is anticipated that general construction

activity associated with the proposed dewater-
ing facilities would contribute considerably to

the suspended solids concentrations of the

water bodies identified in Section 3.A.5. It is

likely that these sediment contributions would
occur periodically, primarily during rainstorm

activity, for the duration of the one or two
years scheduled for construction of each of the

dewatering plants. The impact of the increased

sediment load on aquatic invertebrates would
be the same as described in the preceding Coal
Slurry Pipeline and Pump Stations discussion.

Operation and maintenance of the dewatering
facilities would contribute various nonpoint

source pollutants, including petrochemicals and
particulate coal fractions, to the various drain-

ages identified in Chapter 3, Section 3. A. 5.

Similar pollutants would be anticipated from
the operating utility stations, and it is likely

that these pollutants would not be uniquely

attributable to either source. The addition of

these pollutants to the local drainages would
cause a reduction in invertebrate density and

diversity as described in the preceding Coal
Slurry Pipeline and Pump Stations discussion.

Insignificant Impacts
Adandonment of surface facilities and the

application of biochemicals for maintenance
purposes would result in insignificant impacts.

The slight reduction in aquatic organism density

anticipated to be associated with abandonment
procedures would be localized, short-term, and
insignificant, since surface structures would be

removed and the disturbed land revegetated in

a short period of time. In addition, no water
bodies would be directly disturbed by proposed
abandonment procedures.

No significant aquatic biological impacts
would be anticipated as a result of application

of biochemicals (e.g., herbicides, fungicides,

etc.), since only state and federally approved
chemicals would be used and all would be

ground-applied in order to minimize aquatic

habitat contamination.

The anticipated physical effects of any
surface facility or pipeline construction include

stream siltation, nonpoint source pollution, fuel

spill hazards, flow regime alteration, and habi-

tat destruction where construction would occur
in a stream (Rogozen et al. 1977; Anderson et

al. 1978; EPA 1976). While these various

physicochemical disturbances may be expected
to reduce macroinvertebrate and fish popula-

tions in perennial stream habitats, such impacts
would not be expected to be significant in the

intermittent streams in the potentially affected
areas. There are two major reasons for

anticipating this reduced impact significance.

First, the indigenous biota of these temporary
habitats are generally less abundant and diverse

than the biota of permanent streams (Hynes
1970; Williams and Hynes 1977) and are com-
prised of organisms which exploit these tempor-
arily available habitats by immigrating to them
from neighboring permanent waters (Williams

1977; Larimore 1959). Recent investigations

completed by Wesche and Johnson (1980) have
documented both the limited aquatic biological

resources and the stressful ambient water
quality characteristics of many of the region's

streams.
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Secondly, the physicochemical effects of

construction are anticipated to be limited to

those periods when severe rainstorms erode
soils and other contaminants into local

drainages. The large volumes of runoff associ-

ated with these storms would be expected to

dilute the various construction site pollutants

(primarily petrochemicals) and would probably

represent a minor (less than 1 percent) increase

in suspended solids concentrations (WCC
1980c). Further, the intermittent and short-

term nature of such effects would be expected
to preclude the possibility of chronic exposure
to, or bioaccumulation of, construction site

pollutants. In addition, ETSI has proposed to

maintain stream flow at all crossing locations

and to refuel heavy equipment outside of river

channels, when possible. It is likely, therefore,

that nonpoint source pollution, petrochemical
spills, and flow regime alteration are construc-

tion effects that, generally, would not result in

significant aquatic biological impacts.

Construction through, or within the drainage

of, temporary streams with flowing water and
established fish and macroinvertebrate com-
munities would have, as stated above, siltation,

petrochemical spill, flow alteration, and habitat

alteration effects. The biological impacts
associated with these physical effects would
probably be the elimination or temporary dis-

placement pf a relatively small number of

organisms (in comparison to the number of

organisms anticipated to be affected in a

perennial stream system). Primarily because of

the limited density and diversity of temporary
stream biota, it is likely that these impacts
would be localized, short-term, and biologically

insignificant.

If a water pipeline rupture were to occur,

the severity of the anticipated impacts would
depend upon the quantity and quality of Madi-
son Formation water, in addition to its temper-
ature (temperature-related impacts are

discussed above). The quality of the water
would vary over the life of the project, but

preliminary estimates (WCC 1980c) indicate

that water quality criteria would not be ex-

ceeded under spill conditions.

Estimates of biological impacts related to

water volume (assuming a complete pipeline

rupture) can also be made. A spill of 30 cfs

volume, or less, in any of the temporary
streams crossed by the water supply lines would
be anticipated to have no aquatic biological

impact if the spill occurred during a dry

streambed period.

If, however, a spill occurred during a flow-
ing water period and represented a significant

increase in stream discharge volume (e.g., a

doubling of volume or greater), then the biolo-

gical impacts would be similar to those caused
by a local rainstorm. The effects on local

fishes would be a reduction or suspension of

feeding activity and displacement of some
species to areas of preferred flow rates. These
impacts would be expected to be localized,

short-term, and insignificant.

The effects of such a water spill volume on
macroinvertebrate populations would be similar

to those described for fishes, but the extent of

the impact would be somewhat greater because
of the relative immobility of fish. Never-
theless, the anticipated impacts would be consi-

dered localized, short-term, and insignificant,

since recovery to prespill population levels

would be expected in the affected area within a
few weeks of pipeline repair as a result of the

"drift recolonization" phenomenon (Hynes 1970;

Waters 1972; Gore and Johnson 1979).

It is anticipated that operation of the

Niobrara well field, in conjunction with the
Gillette water supply system and other existing

water uses, could reduce the discharge of the

Belle Fourche River (below Keyhole Reservoir)

by approximately 1 cfs. Flow duration data
indicate that the Belle Fourche River below the

reservoir has been a perennial river for approxi-

mately the past 17 years. Previously the Belle

Fourche had been an intermittent river with dry
periods occurring primarily during late summer
and fall months.

While the Belle Fourche River is considered
Class IV in Wyoming (low-production waters), it

is considered Class II (high-priority fishery

resource) in South Dakota. In order to maintain

permanent flow in the Belle Fourche and to

retain these fisheries ratings, Keyhole Reser-
voir would have to be managed to release
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approximately 2 cfs of water during the sum-
mer and fall low-flow periods. At the present

time Keyhole Reservoir is operated primarily to

supply irrigation water to downstream users.

Routine irrigation releases have apparently not

significantly affected the reservoir fisheries,

even during "dry" years. It is anticipated,

therefore, that additional 1 cfs releases during

low-flow periods would not significantly affect

the reservoir fisheries.

Well-field operation, in conjunction with

other water uses, could reduce surface flow in

the Sand Creek drainage by 2 cfs. Binns and
Eiserman (1979) suggest that low-flow stream
discharge can be a factor limiting productivity

in Wyoming trout streams. A decrease of 2 cfs

as a result of well-field operation represents an

insignificant discharge decrease under low flow

(critical) conditions. Data presented by Binns

and Eiserman (1979) indicate that a decrease in

discharge of that magnitude would not be

anticipated to significantly affect the trout

productivity of Sand Creek. Normal low flow

discharge is approximately 100 percent of the

average daily flow and, therefore, even a

decrease of 2 cfs would allow for the mainten-
ance of "completely adequate" discharge

conditions.

A decrease in discharge of approximately 1

cfs would be anticipated in Crow Creek as a

result of Niobrara well-field operation, in con-

junction with the Gillette water supply system
and other existing uses. Crow Creek Springs

maintains a relatively constant discharge of

17.5 cfs. A 1 cfs decrease in discharge would
represent approximately a 6 percent decline in

both low-flow and average daily-flow discharge.

As discussed above for Sand Creek, a decrease

in discharge of 6 percent would not be antici-

pated to significantly affect the fisheries pro-

ductivity of Crow Creek.

Surface-water drawdown could decrease the

discharge of Cascade Springs (and Cascade
Creek) by approximately 3 cfs. One year of

record indicates that Cascade Springs maintains

a discharge of approximately 24 cfs and this

anticipated decrease represents a 12.5 percent
reduction in water volume. Lower Cascade
Creek is considered a Class III (substantial

fishery resource) and maintains a warmwater
sunfish fishery (Bailey and Allum 1962). It is

unlikely that a decrease in discharge of this

magnitude could sufficiently alter habitat or

food availability to significantly affect this

warmwater fishery.

Hot Springs maintains a discharge to Fall

River of approximately 23 cfs. Well-field

operation, in conjunction with other existing

water uses, could decrease this discharge by
approximately 1 cfs. Fall River is a Class III

stream in South Dakota with a low-flow dis-

charge averaging approximately 19 cfs. In the

1939 to 1979 period of record, flow duration

data indicate that Fall River never experienced

a discharge of less than 12 cfs. An additional

decrease of 1 cfs, due to well-field operation,

would not be expected to significantly affect

Fall River biota, even during a "dry" year since

it represents only an 8 percent additional

decrease in flow.

ETSI has proposed to construct their river

crossings "during periods of low flow whenever
possible or be timed to eliminate conflicts with

critical migration or spawning schedules of any
aquatic species." As an example, ETSI has

proposed to cross the Arkansas River during

August and September. Striped bass migration

and spawning "runs" occur during the early

spring months in the Arkansas River basin, so

no significant impact to striped bass in the

basin would be anticipated.

The trout fisheries in the Niobrara and
North Platte rivers are of special concern to

the state of Nebraska. It is anticipated that

river crossing construction would occur during

the low-flow months of August/September.
This schedule would avoid both the fall and
spring spawning seasons and, thus, would mini-

mize impacts on indigenous trout populations.

At those stream and river crossing locations

where construction would coincide with fish

migration periods, there is a possibility that

in-stream activity would interfere with pre- or

post-reproductive migration. Such interference

has been reported in the literature (EPA 1976),

and the severity of the impact would depend
upon the spawning behavior of the species
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involved, the suspended solids increase antici-

pated, and the delineation of the downstream
area to be affected.

In the smaller streams and rivers where
instream construction would be completed in a

few days, or less, it is likely that migration

would be temporarily suspended. Since most
fishes migrate over a period of several days or

weeks (Geen et al. 1966), migration would be
expected to resume shortly after the comple-
tion of construction and the settling of suspen-

ded materials.

In wide rivers where construction would last

for several weeks and would precisely coincide

with initial migration periods, spawning could

be limited to unaffected downstream areas.

This, however, would be an unlikely impact,

since construction activity would be confined to

a relatively small area along the pipeline

crossing transect. It is likely that migrating

fishes would use unaffected transect areas as

migration corridors and would avoid active

construction areas along the transect.

In summary, it is anticipated that there

would be no significant impact to indigenous

fish populations when river crossing construc-

tion schedules do not coincide with critical fish

migration or spawning activity.

Threatened and Endangered Species . The
distribution of the fat pocketbook mussel and
its potential occurrence at MP PMB(I)-93 of the

Independence lateral route were discussed in

Chapter 3, Section 3. A. 5. A recent mussel

survey at that location in 1977, however,
revealed no living specimens, fossil shells, or

even suitable substrate (EPA 1978a). As a

result of this survey, it is anticipated that

construction of the proposed coal slurry pipe-

line would have no impact on the fat

pocketbook. Furthermore, it would be antici-

pated that no Independence site project compo-
nents of the proposed action or any alternative

would affect the fat pocketbook, since this

survey has indicated its absence from the area.

ETSI has proposed to use biochemicals (pri-

marily herbicides) for the maintenance of the

pipeline right-of-way and pump stations. These

chemicals have to be both state and federally

approved and would be applied by acceptable

ground techniques. By following these guide-

lines, it is likely that the potential for de-

tectable aquatic biological impacts would be

minimized.

4.A.7 CULTURAL RESOURCES

To comply with Section 106 of the National

Historic Preservation Act, Executive Order

11593, and 36 CFR 800, a Memorandum of

Agreement (MOA) between the Bureau of Land
Management, the Advisory Council on Historic

Preservation, and the appropriate State

Historic Preservation Officers (SHPO) is being

developed (see Appendix D-3). The MOA out-

lines procedures and methods to be taken prior

to construction to identify, evaluate, and pro-

tect cultural resources in, or eligible for inclu-

sion in, the National Register of Historic Places

(NRHP) and to mitigate any adverse impacts to

these resources. Prior to construction and
after consultation with the SHPO, an intensive

field inventory (BLM Class III) will be under-

taken for all areas to be disturbed by project

construction that have been delineated as re-

quiring an intensive inventory. The inventory

would be undertaken to locate previously un-

known cultural resources in delineated areas.

Avoidance of a resource by route realign-

ment is the preferred means of mitigation of

impact. Therefore, all known resources and
those located during any inventory would be

avoided, if avoidance is prudent and feasible

(as determined in consultation with the appro-
priate surface management agency). Resources
that are not prudently or feasibly avoidable

would be mitigated, prior to construction, by
the procedures in the MOA and/or other consi-

derations (as determined in consultation with

the appropriate surface management agency).

The magnitude of impact on cultural re-

sources cannot be determined until a route is

chosen and the proposed right-of-way is

examined. Sites currently on the NRHP are

identified in Appendix F. Significant sites and
districts, as known from previous cultural

resource inventories, are identified in Section
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3.A.6 and the Cultural Resources Technical

Report (WCC 1980h). Each site encountered
requires site-specific evaluation as to impact
from the project. Because avoidance is the

preferred means of mitigation, most known
sites that would have been in the proposed
right-of-way would not be directly affected .

The following discussion applies to the pro-

posed action and the alternatives wherever
ground disturbances would take place.

Construction
History and Prehistory. In the areas requiring

intensive inventory, known surface and subsur-

face resources would be avoided, recorded, or

have data recovered prior to construction if

prudent and feasible. Construction activities

may alter, damage, or destroy previously un-

known subsurface sites and result in disturbance

to or loss of horizontal and vertical subsurface

cultural information. Mixing and loss of arti-

facts and stratigraphic data could also occur.

Alteration, damage, or destruction of these

subsurface resources could result specifically in

the following:

• Loss of scientific and cultural informa-
tion

• Loss of physical expression of the re-

source

• Loss of the resource for future research

• Loss of unique resources

• Loss of resources that may have impor-
tant cultural affiliations

• Loss of artifact materials

Indirect beneficial impacts on cultural re-

sources that could result from project construc-

tion are as follows:

• Cultural resources previously unknown
could be located.

• Information previously unavailable could

be recovered if significant sites are

found during the cultural resource inven-

tory or during construction monitoring.

Operation, Maintenance, and Abandonment
History and Prehistory . There would be no

direct impacts on resources as a result of

normal project operation. If emergency repairs

required clearing or trenching, adverse impacts
could occur, as previously discussed for con-

struction activities. An increase in ease of

conventional vehicle access may occur and, in

conjunction with the decrease in project-

related activity once construction is completed,

may result in a greater potential for vandalism.

No additional impacts on cultural resources

would occur as a result of project abandonment,
since no additional area would be disturbed.

4.A.8 AGRICULTURE

The main concerns related to construction

of the proposed action and alternatives on
agricultural lands are: (1) loss of crop produc-

tion during the construction year, (2) restora-

tion of crop production on croplands,

(3) reduction of grazing until areas are

restored, (4) accelerated soil erosion, (5) distur-

bance of topsoil and soil compaction, and

(6) long-term land use change at surface facil-

ity sites. Acreages temporarily and perman-
ently affected by construction, maintenance,
and operation of the proposed action and alter-

natives are presented in Table 4-19.

Impacts on cropland production, livestock

grazing, and soils along the pipeline rights-of-

way would be considered generally insignificant

and temporary with a successful reclamation
program. Successful restoration of cropland

areas and revegetation of native rangeland
areas would be expected along the proposed
pipeline routes with the implementation of the

Erosion Control and Revegetation Plan outlined

in Appendix C-l. The impacts assessed in this

section are based on the assumption that the

Erosion Control and Revegetation Plan will be

fully implemented by ETSI. However, areas

where only partial success of revegetation

occurs would result in reduced density of

vegetation and could have significant localized

4-59



OS

W
CQ

<

73
W
i—

i

l-H

o
Oh

W
O
<
Cm

P

<
Q
25

<

•J

<
D
E-i

-3

D
o
t—

I

Oh

o
<
w

PES

Oh

Oh

o

Oh

<

s
D
73

CD f—

i

> Qu

2 cO 5 0) CD

* £ t, co cO od cd >> *
+j +j C/3 ^^
3 CO

>> >>M CD -=H
C > Q,

3 c

o CO CO

73

0) cd

. £ e_ w O
55 CD CD >> «O *-> .£ c/3 w
? Za *
O ^

o
o 0)

>
*00

<v
fa
CJ

>5

fa

4->

CO

r—

<

o
C
0>

O »->
1—

1

<

SP e *- co

n, i—

i

CD ^H

Oh

CO

cd
H-> > ^
CD —h CO

S c O
25 CD w

c CO

S-2S
Cl +-> fa

CD CD

Oh

CD
H->

CO
*->

73

25

<
25

<
25 25

<
25

25 25

<
25 25 25

<
25 25

<
25

<3

25 co 25 25

<
25

ITS

CO

<
25

<
25

<
25

<
25

<
25 25

©
CO

<
25

O
CO

C
O
-4-»

CD
00

*U
CD

25

its

CM
<
25

oo

25
CO

m
CO

25

o o io o ITSm tr- CO CO
i-H

C-
eo

CO

CO

o

3
o
73

E
o
>>

CO

*
o
CO CO

CO

e
o

CO
CO
CO

CO

s
-a

o
CO
fa &

cO

s § H
JD l-H

§
l-H X. 3

CD o ^ u O
25 O M o < J

o

T3
CD

CO

V
O

CO

O
c
CO

CO

CO
«f-l

£-,

3
CO

g

CO
CD

>

CO
C
t-
CD
«->

73
-»
CD

cO

E
t->

o
c
o

CD
CO

CD

o
Qi

CD

T3
CD

CO
• i—

(

CD
O
%
CO

o
c
CO
CD

CD
CO

C
o

CD CD

T3 •o
3 3
l-H l-H

CD CD
C C

•^H -H

CO CO
S- Ci
CD CD

r> X3

E E
3 3
25 25

CD

E

c
o

•-H
-»
CD
CD
CO
Ci
CD

CO

JS
CD
c
CO

05

COn
o
o
CO

•-a

C
CD
CD

+-»

CD
JD

CD
C

8 .2 5

6-i

CO

c
CO

£

bo

73

CO
CD

s

CD

«*-H

(->

3
CO

§

CD

CD
C .
•*H (y

>
2 5cd «
-o £
E CD

25 73

CD

4-60



Proposed Action — Air Quality

effects on grazing production and soil erosion

rates within the rights-of-way. Problems could

occur on areas with steep, sloping terrain, in

areas of shallow or unstable soils, and in the

more arid northern portion of the project area,

where average annual precipitation is less than

15 inches. Controlled grazing and longer

revegetation periods would be required on pro-

blem areas.

One of the significant agricultural concerns
related to construction of the various project

components is the loss of cropland and grazing

land. Since all pipeline rights-of-way would be

reclaimed (see Appendix C-l) following con-

struction, all reductions or losses of crop

production and grazing would be generally

temporary (one year). Losses would be greatest

at surface facility locations where lands would

be taken out of production for the life of the

project (Tables 3-21, 3-22, 3-31, 3-32, 3-39,

3-41, and 3-47). Since these areas would be

reclaimed during the abandonment phase of the

project, they would not be irreversibly con-

verted to other uses and their viability would
not be significantly diminished.

The primary agricultural concern is the

potential long-term (50 years) loss of crop

production on prime agricultural land at surface

facility sites (Tables 3-21, 3-22, 3-31, 3-32,

3-39, 3-41, and 3-47). The construction,

operation, and maintenance of the 23 slurry

pump stations and 9 dewatering plants associ-

ated with the proposed action would take

approximately 375 acres (13 pump stations and
5 dewatering plants) of prime agricultural land

out of production for approximately 50 years.

The impact of this potential crop production

loss would be relatively minor from a regional

standpoint, since it would be spread over six

states. The largest potential crop production

loss on prime farmland at any one surface

facility location would be 35 acres (pump
station and dewatering plant). Since the sur-

face facility land areas would be reclaimed
during the abandonment phase of the project,

these lands would not be irreversibly converted
to other uses and their viability would not be
significantly diminished.

4.A.9 AIR QUALITY

Coal Slurry Preparation Plants

Construction of the coal slurry preparation

plants would cause temporary increases in

fugitive dust and gaseous pollutants but no

significant impacts on air quality. Emission
factors used in estimating impacts are presen-

ted in Appendix G-l and fugitive dust emission

estimates are presented in Appendix G-2.

Dispersion modeling of a 25.2-MMTA coal

preparation plant has been done based on
detailed emission estimates provided by ETSI

(1980) and is discussed in Appendix G-2. For
the proposed action, the largest preparation

plant (Jacobs Ranch) would process 22.4 MMTA.
Although modeling of the larger 25.2-MMTA
plant overestimates impacts of the 22.4-MMTA
plant, detailed emission estimates for the 22.4-

MMTA plant are currently not available. The
modeling results, which provide a conservative

estimate of air quality impacts, are shown in

Table 4-20.

Water Supply System
The water supply system would consist of up

to 45 wells, gathering lines, access roads, and a

main water pipeline. Impacts would include

temporary increases in fugutive dust and
gaseous pollutants and are not expected to be

significant. Emission factors are presented in

Appendix G-l, and emission estimates are

presented in Appendix G-3.

No significant air quality impacts would be

expected. Amounts of fugitive dust due to wind
erosion and vehicle travel over access roads
would be insignificant.

Slurry Pipelines and Pump Stations

Impacts from the construction of the slurry

gathering lines, main slurry pipeline, and slurry

pump stations would consist of temporary in-

creases in fugitive dust and gaseous pollutants.

In areas along the proposed pipeline route

where natural, windblown dust occasionally ex-

ceeds the TSP standards, construction activities

would contribute to high levels during periods

of strong wind. However, construction impacts
would be temporary and insignificant. Esti-

mates of pollutant emissions for a worst-case
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TABLE 4-20

EXISTING AND PREDICTED AIR QUALITY VALUES (/<g/m
3

)

Annual Average
Existing

Predicted
8

Federal Maximum Standard
Wyoming Maximum Standard

24-Hour Average Concentration
Existing

Predicted
Federal Maximum Standard
Wyoming Maximum Standard

TSP SO, NO,

20 6 26

41 12 29

60 80 100

60 60 100

20 28 b

65 39 b

150 365 b

150 260 b

At plant boundaries.

No standards established for this category.
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construction year are presented in Appendix
G-4.

All pump stations would employ electric

pumps; thus no significant impact on air quality

would be expected.

4.A.10 RECREATION RESOURCES

Coal Slurry Preparation Plants

A major consequence of the proposed action

would be an increase in hunting within

Campbell County and an increase in the number
of people traveling outside the county for

outdoor natural recreation. New project-

related population would increase the demand
for hunting licenses at a time when their

availability has been diminishing. Based on
data compiled by the Wyoming Game and Fish

Commission (1979), approximately 19.1 percent

of the newcomers would participate in antelope

hunting for an average of 1.94 days per hunter.

During 1984, the year of maximum population

increase attributable to the project, roughly

512 project-related people would hunt in the

county for an estimated 993 hunter days. This

represents about 8.5 percent of the 1978
demand.

The use of surrounding recreation areas due

to project-related population growth is expec-

ted to increase slightly but not significantly

(Table 4-21). In each case these project-

related increases are less than 10 percent of

the non-project-related use. The projections

are based on extrapolations of past use, so it

should be noted that the crowding problems
could worsen as a result of changes in recrea-

tional use prompted by gasoline shortages and
increased travel costs.

The population increase associated with
operation, maintenance, and abandonment of

the coal slurry preparation plants would be less

than that associated with construction. The
demands associated with this population in-

crease would add to the total needs for the area

but would generate no new demands beyond
those associated with construction of the

plants.

Slurry Pipelines and Pump Stations

The proposed action would cross 17 rivers

having either scenic or recreational value

(Table 3-26). Of these, eight have been identi-

fied in the Heritage Conservation and Recrea-
tion Service (HCRS) draft Nationwide Rivers

Inventory, Phase I. In accordance with a

Federal Register Notice published September 8,

1980 (Volume 45, Number 175), the Bureau of

Land Management (BLM) has requested assis-

tance from the Mid-Continent and South

Central Regional Offices of HCRS to determine
whether the ETSI proposed project could have

an adverse effect on the natural, cultural, or

recreation values of the inventoried rivers

segments.

For the nine remaining rivers, either state

scenic rivers or rivers potentially important to

a state as future state scenic rivers, impacts to

recreation experiences due to construction

would be short-term. At the worst, high quality

recreation experiences while participating in

float trips, boating, canoeing, kayaking, etc.,

would not be achieved. Fishing as a recreation

experience could be impaired at river crossings

due to pipeline activity (e.g., noise infusions,

visual impacts, etc.).

The construction phase of pipeline activity

would result in short-term (approximately 4-

weeks) disruption to recreation resources such

as historic, scenic, and recreation trails, and
National Natural Landmarks which could affect

the quality of the recreation experience during

this time period. Because these impacts would
be temporary, they are considered of minor
significance. Major trails and National Natural

Landmarks crossed by the pipeline are identi-

fied in Section 3. A.

The slurry pipeline would traverse the pro-

posed Walnut Creek recreation area in Kansas,

resulting in temporary (1-2 months) disruption

to recreation use and to the quality of user

experience.

Though the pipeline does not cross within

the boundaries of the following managed recre-

ation areas (Harris 1980) — Ash Hollow
Historic Park, Kingman County State Lake,

Sam Houston State Park, Alexander State
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TABLE 4-21

PROJECT-RELATED VISITOR USE IN PUBLIC RECREATION
AREAS NEAR CAMPBELL COUNTY, WYOMING, 1980, 1985, 1990

Recreation Area 1980

Visitor Days'

1985 1990

Big Horn National Forest

Without Project

With Project

Black Hills National Forest

Without Project

With Project

Devils Tower National Monument
Without Project

With Project

Keyhole State Park
Without Project

With Project

909,000

146,000

51,000

89,000

1,030,000 1,150,000
1,036,797 1,154,925

165,000 185,000
169,538 188,288

75,000 99,000
78,796 101,750

89,000 88,000

95,508 92,716

Source: Oblinger-McCaleb 1980

Q

A common unit of measurement for recreation which represents 12 hours in any
activity (e.g., 3 people visiting a historic area for 4 hours equals 1 visitor day).

Assumes 33.1 percent of the new residents will visit for an average of 9.92 days per

year.

Q
Assumes 22.1 percent of the new residents will visit for an average of 9.92 days per

year.

Assumes 50.1 percent of the new residents will visit for an average of 3.66 days per

year.

Assumes 29.8 percent of the new residents will visit for an average of 10.55 days per

year.
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Forest, Will Rogers State Park — the quality of

the recreation experience could be impaired
because of alteration to the visual resources of

the area.

Dewatering Plants

Actual construction of the dewatering
plants would have little direct impact on recre-

ation resources. The proposed sites are not

located on or near any managed recreation

areas. In addition, the placement of dewatering
plants adjacent to power plants would add to

the total impact but are unlikely to substan-

tially alter recreational experiences. Increased

use of existing areas because of the presence of

construction workers and their families is ex-

pected to be less than 10 percent of current use

and therefore is considered insignificant.

Ancillary Facilities

Two of the microwave communication
towers are likely to impact the recreation

experience because they would be permanent
highly visible facilities. One, located at the

southern boundary of the Oologah reservoir and
dam site could be visible to water users. The
other, located adjacent to the HCRS nationwide
inventoried Niobrara River, could foreclose the

possible inclusion of this river into the Wild and
Scenic Rivers System or lower the category of

classification (e.g., from wild to recreational).

In accordance with September 8, 1980,

Federal Register Vol 45, No. 175, BLM has

requested the assistance of HCRS in determin-
ing whether the proposed tower could have an
adverse effect on the natural, cultural, or

recreational values of the Niobrara River.

4.A.11 TRANSPORTATION NETWORKS

No significant impacts on existing roadways
are expected from the operation, maintenance,
and abandonment of any project components.
Because of the placement of pipeline com-
ponents and the means of laying the pipe, it is

anticipated that there would be no significant

impacts on the railroad system, despite num-
erous rail crossings. Each crossing must be
approved by the railroad involved, and it is

assumed that in gaining such permission there

would be agreement on the timing of the

pipeline construction activity to assure no

disruption in rail traffic.

Coal Slurry Preparation Plants

Construction activities would increase the

volumes of commuter and truck traffic on State
Highway 59 between the preparation plant sites

and the nearby town of Gillette. However,
because of the recent reconstruction of the

highway between Douglas and Gillette and the

additional construction planned for the next
three years, it is not anticipated that any major
traffic disruptions would result from project-

related activities. In addition, Interstate 90

connecting Gillette and Moorcroft is now com-
plete; so workers commuting to Gillette would
cause no significant impacts.

Slurry Pipeline System
Impacts on the existing surface transporta-

tion network would result from activities during

construction of the proposed pipeline. These
impacts are of three primary types:

1. Increased traffic caused by construction

workers traveling to the construction

work site

2. Increased movement of heavy equipment
and materials to the construction site

3. Disruption of roads while the pipeline is

placed under existing roadbeds.

In most places these impacts would be
minimal because they would last only a few
days and the surrounding area is rural, so there

would be little traffic movement along the
affected roadways. Near large urban centers,

commuters on interstates might experience
some temporary disruption but would not exper-
ience any appreciable delay in travel time.

Congestion might occur outside Pine Bluff

where the pipeline would cross three access
roads to the city: U.S. 270, U.S. 65, and U.S.

79. Scheduling of construction activities could

reduce the potential for these impacts. Traffic

might be affected for a short period of time
where the highways pass through scenic coun-
tryside or provide access to high-use recreation

areas (Table 4-22). Such short-term disruption

of traffic is not considered significant.
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TABLE 4-22

AREAS OF POTENTIAL TOURIST TRAFFIC DISRUPTION
DUE TO CONSTRUCTION OF THE PROPOSED ACTION PIPELINE

State Highway Milepost Note

Kansas U.S. 36

U.S. 24

U.S. 56/156

P-394 Oberlin State Park
P-414 Sheridan County State Park and Prairie Dog

State Park
P-530 Arkansas River Crossing

Oklahoma State 51

State 266

P-830 Scenic Roadway
P-863 Arkansas River and Recreation Area

Arkansas U.S. 71

State 23

State 7

P-918
PMB-939
PMB-985

Scenic
Scenic

Scenic

4-66



Proposed Action — Visual Resources

Dewatering Facilities

Most of the dewatering facilities would be

located near urban areas that have well-

established transportation networks. In

general, project-related activities should have

no significant impact on the major highways,

except where the activities are quite close to

cities such as Oologah, Muskogee, New Roads,

and Lake Charles. At these sites there is a

greater amount of regular commute traffic,

which could experience some slowing during

rush hours if large equipment were being moved
at that time. Assuming that such equipment
movements can be scheduled around the prime
commute hours, the impacts at these sites

should also be insignificant.

It should be noted that the Lake Charles

lateral would cross Interstate 49, the proposed

North-South Expressway. This project has been
approved and, depending upon the coincidence

of its construction and construction of the

lateral, there could be disruptions in traffic

flow that cannot be determined at this time.

4.A.12 VISUAL RESOURCES

Impacts to visual resources are defined to

be changes in the form, color, texture, and/ or

line of an area. Impacts to "visually sensitive"

areas are of most concern. Criteria used to

identify visually sensitive areas include proxim-

ity to areas used by humans (major roadways,
scenic highways, parks and recreation areas,

historic and cultural sites, urban developments,
waterways and natural or scenic rivers) and

proximity to areas alredy designated as having

high scenic quality.

To determine the significance of impacts to

visually sensitive areas, changes to these areas

were classified according to the extent of

disturbance, visibility from public areas, and
duration of impacts. Standard procedures in-

cluded in the project description, such as

reclamation of disturbed areas and facility

design (Appendix C-l), were considered in

determining the extent of disturbance that

would be caused by construction, operation,

maintenance, and abandonment of the project.

Changes directly related to vegetation that

would be mitigated through revegetation within

one or two growing seasons were considered

temporary and, thus, insignificant. Where
landform changes would result (e.g., rocky

areas) or where revegetation would be difficult

(e.g., steep slopes), visual contrasts are likely

to remain for a longer time. Modifications that

would be noticeable for two to five years were
considered short-term; those that would be

noticeable for five years to a lifetime were
considered long-term.

Visual impacts were considered significant

if they occurred in highly sensitive areas and
would be extensive or long-term. Significant

visual impact areas are summarized in

Table 4-8.

Among the most significant impact areas

are those where natural and scenic or scenic or

recreational waterways are crossed, creating

even short-term visual contrasts that could

affect the recreation experience and scenic

quality of the landscape. Seventeen rivers

crossed by the proposed route are either identi-

fied for consideration as natural and scenic

rivers or are already protected under state

legislation (Section 3.A.9, Table 3-26). Of
these, only nine are of concern because of their

proximity to human use areas or the extent of

disruption to the natural features in the

landscape. These include Niobrara River, South
Fork of the Solomon, the Arkansas River,

Chickaskia River, Mulberry River, Bayou
Bartholomew, Little River, and Illinois Bayou.

Because of the importance of water as a

high quality visual resource (Litton et al. 1971),

several other river crossings— not identified for

protected status— and recreational lakes/

reservoirs are also considered to be significant

impact areas; among these are the South Platte

River, the Republican River, the Verdigris

River, Oologah Lake, Kingman State Lake,

Smokey Hill River, Neosho River, Catahoula
Lake, Greers Ferry Reservoir, and the White
River.

Visual impacts are also considered to be

significant at recreation areas. Visual con-

trasts in color, line, form, and texture that
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TABLE 4-23

SUMMARY OF IMPACTS ON VISUAL RESOURCES: PROPOSED ACTION

Facility

and/or

Milepost Sensitivity'

Duration

of Impact Notes

Water- Well

Field

Pipeline

MP PMB-91

Low to medium

Medium

Pump Station Medium
P-3 and Micro-
wave Tower,
MP PMB-91.

9

MP PMB-265

MP P-434 -

P-436

P P-445

High

[P PMB-360 Medium to high

High
c

Low to medium

MP P-486 Medium

MP P-496 Medium

Long

Short

Long

Short to long

Short

Short to long

Short to long

Short

Short

Some contrast reduced in

long term as revegetation

takes place. Structures

visible over long term.

Crosses U.S. 20 and Niobrara
River, (identified for study

by HCRS). Recreational.

Highly visible.

Crossing of U.S. 30, South
Platte River, 1-80. Recreational
use. Dense canopy of mature
trees.

Intersects U.S. 6/34 and
Republican River. Recreation
use.

Intersects U.S. 24 (scenic)

Pacific R.R., and South
Fork of Solomon River (identified

for study by HCRS).

U.S. 283, Saline River
crossing.

Smokey Hill River crossing.

U.S. 183 and Big Timber
Creek crossing, 7 miles

from town of LaCross.
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TABLE 4-23 Continued

Facility

and/or

Milepost Sensitivity

Duration

of Impact Notes

MP P-508
P-515

[P P-530

Medium to high

High'

Short

Short to long

State Highway 4, Walnut
Creek crossing, proposed

state recreation area,

State 96 intersection.

U.S. 56 (scenic) and Arkansas
River crossing, (identified

for study by HCRS), with dense

vegetation, 9 miles from
Great Bend.

Pump Station Medium to High
P-7 MP P-560

MP P-591

IP P-610

/licrowave

Tower
MP P-677

High'

High'

Medium

Long

Short

Short to Long

Long

Contrast in scale with

low-profile foreground.

Kingman State Lake and
camping area, Ninnescah
River (identified for study

by HCRS).

Crosses Chickaskia (identified

for study by HCRS) River near
State Highway 14.

Near State 11.

Microwave
Tower
MP P-726

Medium Long Near Arkansas River
and State 20.

iP P-761

MP P-770
P-7 7 9

IP P-808

Medium

High
c

High
1

Long

Short

Long

Osage Indian Reservation,

oak wooded area and rock

outcropping.

Verdigris River crossing;

dense vegetation, Oologah
Lake to northern borders

of Will Rogers State Park.

Rock ledge river bank,

densely wooded riparian

zone, Neosho River.
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TABLE 4-23 Continued

Facility

and/or

Milepost Sensitivity'

Duration

of Impact Notes

MP P-838 High Short Crosses Neosho River, 1

mile from seen area of

Highway 2 , crosses Arkansas
River at MP P-843.

MP P-850 -

P-866
High Short Parallels Arkansas River,

crosses Spaniard Creek,
adjacent to Webbers Flat

lock and dam and across

river from Penkiller State

Park.

MP P-850

P-866

High Short Parallels Arkansas River,

crosses Spaniard
Creek, adjacent to Webbers
Flat lock and dam and across

river from Tenkiller State

Park.

MP PMB-929 Medium Short Crosses Mulberry River
near Highway 64; Ozark
Nat'l Forest to north.

Microwave
Tower
MP PMB-946

MP PMB-960 -

PMB-999

High
1

High
1

Long

Short to long

/licrowave

Tower
PMB(I)-30

Medium Long

Near national forest.

Crosses two creeks (both

candidates for scenic), the

Illinois Bayou; heavily

vegetated. Ozark Nat'l

Forest to north and Dardanelle
Lake to south; parallels

1-40 (scenic).

Near Republican River and
State 25.
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TABLE 4-23 Continued

Facility

and/or

Milepost Sensitivity'

Duration

of Impact Notes

PMB(I)-36-60 High
c

Short to Long ROW crosses Cadron Creek,
southern portion of Greers
Ferry reservoir and Little

Red River. Popular recreation

and scenic area of state.

MP PMB-1013 Medium to high

MP PMB-1021 - Medium to high

PMB-1030

Short to long

Short to long

Crosses Arkansas River

between two parks and within

sight of State Highway 154.

Crosses Fourche LaFave
River and parallels border

of scenic Ouachita Nat'l

Forest, northwest of Little

Rock.

/licrowave

Tower
MP PM-1118

High Long Near Saline River and State

35.

IP PM-1199 High' Short to long Pipeline crosses state scenic

Bayou Bartholomew, disruption

to vegetation long-term
if mature trees (oak, hickory,

willow) are included.

Microwave
Tower
MP PM-1275

MP PM-1288

Medium

High
c

Long

Short to long

Near U.S. 84.

Crosses state scenic Little

River adjacent to Kisatchie

Nat'l Forest and Catahoula
Lake.

/licrowave

Tower
MP PM-1301

Medium Long Near State 28.

MP PM-1316- High*

PM-1320
Long Crosses Bayou Boeuf and

Cocodrie diversion channel

adjacent to Kisatchie Nat'l

Forest.
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TABLE 4-23 Concluded

Facility

and/or

Milepost Sensitivity'

Duration

of Impact Notes

Microwave
Tower
MP P1V1-NW1

Medium Long North of Alexander State

Forest.

Dewatering Plant

Independence Medium to high
(

Long Located along White River,

heavy vegetation affected

(candidate for scenic river).

Note: Each site listed would have a significant degree of modification as a result of the

proposed action. Facility locations are shown in Appendix A.

Sensitivity denotes the priority to human use areas, with high sensitivity attributed areas

used for recreation, site seeing and water related outdoor experiences.

Duration of impact indicates time period that visual changes are likely to be most
obvious, short implies 2-5 years, and long is 5 years and over.

Q
Denotes potentially controversial consequences.
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Market Alternative — Socioeconomic Considerations

could be seen from parks, hiking trails, national

forests, and camping areas are identified in

Table 4-23. For the proposed action pipeline

construction activities could affect the visual

part of the recreation experience at 11

locations.

The final category of areas of significant

impacts is directly related to proximity to

major roadways. Though the motorist has

different expectations than the recreationist

for quality visual experiences, many states are

attempting to protect and improve the land-

scapes within the "seen-area" of transportation

corridors. The proposed action crosses or

parallels 13 major roadways where significant

visual contrasts would be noticed by motorists.

Impacts at 10 of these crossings are contrasts

resulting from alteration of vegetation and
landform, and 3 are related to pump stations

visible from the roadway.

Visual impacts directly related to the addi-

tion of physical structures to the landscape

were considered significant only if they con-

trasted dramatically with the natural setting

(e.g., preparation plants were determined to

add additional impacts, only, to the existing

mining activities and structures, as were the

dewatering facilities located next to power
plants). The dewatering plants having signifi-

cant visual impacts because of their interaction

with existing or planned power plants are:

Independence, Wilton, and Boyce. Three of the

pump stations and 12 of the microwave towers
would have significant impacts along the pro-

posed route. The visual contrasts resulting

from cleared vegetation and the scale and
design configuration of these facilities would
make them highly visible and would detract

from the natural setting. Of minor significance

were the remaining dewatering plants; the well

field and pipelines; the New Roads and Wilton

extensions; and the microwave towers not iden-

tified above.

4.B MARKET ALTERNATIVE

Impacts for this alternative are described

below only for those portions of the market
alternative that differ from the proposed
action. For water resources, slurry pipeline

ruptures and spills, vegetation, agriculture, cul-

tural resources, transportation, visual re-

sources, and air quality, the impacts for the

market alternative were found to be essentially

the same as for the proposed action (see

Sections 4.A.1, 4. A. 3, 4.A.4, 4. A. 6, 4.A.7,

4. A. 9, 4. A. 11, and 4. A. 12), even where the

routes vary. Specific impacts for this alterna-

tive for socioeconomics, wildlife, recreation,

and agriculture were found to vary from the

proposed action and are discussed below.

4.B.1 SOCIOECONOMIC CONSIDERATIONS

Coal Preparation Plants and Water Supply

System
Under the market alternative, the capacity

of the North Rawhide preparation plant would
be increased to 13.1 million tons annually

(MMTA) and the capacity of the Jacobs Ranch
preparation plant would be reduced to 14.3

MMTA. The result would be a redistribution of

the construction work force nearer to Gillette

(less than 10 miles from the North Rawhide
plant). There are two possible effects. The
shift of employment to the North Rawhide
plant would lower the commuting distance

traveled by the construction workers who would
live in Gillette, and in addition there would be a

marginal increase in demand for housing and
services in Gillette. However, overall social

and economic effects in the Wyoming area

under the market alternative would not be
significantly different from those caused by the

proposed action.

Slurry Pipeline System
This section discusses impacts to areas with

pipeline and pump stations only, as shown on
Table 4-24. Segments of pipeline and pump
stations near dewatering plants are discussed in

the Dewatering Plants section.

Construction . The social and economic conse-

quences of construction would generally be of

the same type and magnitude as those identi-

fied for the proposed action. As under the

proposed action, the level of adverse effects of

pipeline construction on the affected area
would not represent an adverse impact of

significant proportions.
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Market Alternative — Wildlife

Operation, Maintenance, and Abandonment .

The pipeline operation work force would be
concentrated at maintenance bases at Jacobs
Ranch and at the Pryor, White Bluff, and New
Roads dewatering plant sites. Pump stations

would be automated. Consequently, no signifi-

cant employment and population effects would
be associated with operational work force re-

quirements in counties with pipeline and pump
stations only (Table 4-25).

Host counties would derive property tax

revenue benefits over the economic life of the

pipeline system (Table 4-25). The degree of

effect on each county would depend not only on
the value of the system in the county (a

function of pipeline length and diameter and
pump station location), but also on the size of

the existing tax base and local decisions on how
to incorporate the new source of revenues into

the county tax structure.

Upon abandonment, employment and popula-

tion effects would be nil and property tax

revenues would decline.

Dewatering Plants

This section discusses impacts of dewatering
plants and their associated pipelines and pump
stations as shown on Table 4-26.

Construction . Under the market alternative,

there would be a different set of dewatering
plants. Construction and operation of the

Independence, White Bluff, Boyce, Lake
Charles, New Roads, and Wilton dewatering
plants would be the same as under the proposed

action. In Oklahoma, the Ponca City and
Muskogee dewatering plants would not be

constructed. However, the Pryor dewatering
plant would be increased in capacity from 3.0

to 5.3 MMTA, and a dewatering plant would be

built at Oologah, Oklahoma, about 30 miles

from Pryor. In Louisiana, the Baton Rouge
dewatering plant would be constructed.

Employment and population effects would
be insignificant in all the dewatering plant

areas (Table 4-26). Even where the Pryor and
Oologah plants would be constructed within 30

miles of each other, the aggregate peak work
force demand of 483 would be met from the

Tulsa area and no in-migration of nonlocal

construction workers would occur.

Operation, Maintenance, and Abandonment .

Employment and population effects from the

dewatering plant and pipeline operation and
maintenance would be insignificant

(Table 4-27). New property tax revenues would
benefit those counties or parishes in which
dewatering plants were located. The degree of

benefit would depend upon the value of the

system in the county, the existing tax base, and
local decisions on how to incorporate the new
source of revenues into the county tax

structure.

Upon abandonment, direct employment
would be eliminated and property tax revenues

would decline.

4.B.2 WILDLIFE

Insignificant impacts resulting from pipeline

construction are summarized in Section 4. A. 5.

These impacts would be expected to occur

similarly if the market alternative route were
chosen. Wildlife species of special concern that

could be affected by the market alternative are

listed by component on Table 4-17.

Wildlife species of special interest that

could occur along the market alternative route

in Kansas and Oklahoma include the black-

footed ferret, bald eagle, interior least tern,

and greater prairie chicken (Table 4-17). In

addition, loss of riparian vegetation at stream
crossings along the market alternative route in

Kansas and Oklahoma could be locally signifi-

cant, since wildlife species are concentrated in

these areas.

Generally, potential impacts to the black-

footed ferret and bald eagle would be the same
as described for the proposed action in Section

4.A.5.

Interior Least Tern
Breeding records exist for this state-

protected species from Rooks County, Kansas.

The market alternative would traverse the

South Fork Solomon River at MP MB-80. Con-
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TABLE 4-25

EFFECTS OF OPERATION ON AREAS WITH
PIPELINE AND PUMP STATIONS ONLY: MARKET ALTERNATIVE

Area

Annual County Property Tax Revenues

Est imated
1976-77 ETSI Property Percentage

Property Tax Tax Revenues of 1976-77
County/
Parish

Project ,

Component
Revenues (1980 dollars) Property Tax
(x $1000) (x $1000) Revenues

Decatur PL 2,192 530 24

Norton PL, PS 2,452 540 22

Phillips PL 3,108 90 3

Rooks PL 2,854 610 21

Osborne PL 1,730 150 9

Russell PL 4,456 770 17

Ellsworth PL, PS 2,962 760 26

Rice PL 4,515 340 4

McPherson PL 8,720 390 4

Harvey PL 9,556 670 7

Sedgewick PL 90,077 330 0.3
Butler PL, PS 11,866 870 7

Cowley PL 8,986 630 7

Chatauqua PL 1,366 440 32

North Kansas

South Kansas

Note: There would be no direct or secondary permanent employment and no population in-migration.

Only counties in which components are to be located are listed.

PL = pipeiine

PS = pump station

Estimated property taxes by county were estimated by ETSI for the EIS by extrapolating previously
developed unit cost estimates for components and should in no way be construed as representing the
cost estimate for the components. Values shown on this table were derived by ETSI as follows:

Sum of estimated cost Statewide ratio of Estimated ETSI
of components in x assessed value to x Percentage tax rate = property tax
county (1980 dollars) market value assumed for county revenues in 1980

dollars
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Market Alternative — Visual Resources

struction in this portion of Kansas is scheduled
for early March 1984. Interior least terns

probably nest in the area in June and July. The
interior least tern would not be affected in

Kansas.

Greater Prairie Chicken
In Oklahoma, the range of the prairie

chicken might be encountered between about

MP MB-324 to MB-337 of the market alterna-

tive, and at about MP MB-442 of the market
alternative.

Construction is scheduled in
:
this portion of

Oklahoma in October. Since the greater prairie

chicken strutting season is in April and May,
construction would not interfere with breeding

birds. Some strutting grounds could be tem-
porarily altered by construction; however, such

temporary impacts would be localized and
insignificant (Short 1980).

4.B.3 RECREATION RESOURCES

Slurry Pipeline and Pump Stations

Most recreational impacts resulting from
construction of the market alternative would be

temporary (less than 2 visitor seasons), similar

to those discussed for the proposed action. Of
significant recreational concern would be: the

5 managed recreational areas within 5 miles of

the pipeline (including 2 state parks— Prairie

Dog and Rooks County in Kansas that are both

within 3 miles of the pipeline); the 7 waterways
crossed by the pipeline and having recreational

or scenic value (the Illinois River in Oklahoma
and the Caney River in Kansas are both

considered prime water and scenic recreation

resources by their respective states); the 11

major recreation/historic trails crossed by the

pipeline (including 2 recommended for the

National Trails System—the Santa Fe and the

Old Cattle); the proximity of both the pipeline

and dewatering plant to the Will Rogers State

Park and Oologah Lake recreation area; and one

microwave tower (near MP MB-485) located

within view of the Ozark National Forest

boundary.

Similar to the impacts discussed in Section

4. A. 10, the nature of the recreation impacts is

directly related to modifications to the visual

resources in the area, noise from construction

activities, and the prominence of existing man-
made intrusions (e.g., access roads, towers,

stacks) in the natural environment which would
degrade the quality of the recreation

experience. Though some of these impacts are

of short duration (1-2 months), they would be

significant if they occurred at any time coin-

ciding with peak visitor use. Water-related
impacts such as at river crossings are particu-

larly sensitive during seasonal use of

waterways.

4.B.4 AGRICULTURE

The construction, operation, and mainten-

ance of the eight market alternative slurry

pump stations and two dewatering plants (not

associated with the proposed action) would take

approximately 100 acres (four pump stations,

Table 4-20) of prime agricultural land out of

production for approximately 50 years. The
impact of this potential crop production loss

would be relatively minor from a regional

standpoint. Since the surface facility land

areas would be reclaimed during the abandon-
ment phase of the project, these lands would
not be irreversibly converted to other uses and
their viability would not be significantly

diminished.

4.B.5 VISUAL RESOURCES

Similar to the proposed action, the visual

impacts for the market alternative are pri-

marily concentrated around landscapes where
water- or recreation-related activities predom-
inate and where alteration of the natural

vegetation would result in noticeable contrasts

in color, line, texture, and form. Significant

impacts are summarized in Table 4-28.

Several river crossings are identified as

significant: these include four that are pro-

posed for study by the National Heritage Con-
servation and Recreation Service; three that

are protected wild and scenic state rivers; and
one that has been identified for state protec-

tion (see Table 3-34). In addition, five rivers
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TABLE 4-28

SUMMARY OF IMPACTS ON VISUAL RESOURCES:
MARKET ALTERNATIVE

Facility

and/or Milepost Sensitivity

Duration
of Impact Notes

MP MB-36-42 High
1

Short

MP MB-60-83 High
b

Short

Crosses Prairie

Dog Creek at

edge of state

park, 2 miles from
Norton.

Intersects U.S. 24

west of Stockton;

crosses South
Fork of Solomon
River and near Rooks
County State

Park; south of

Webster State

Park.

MP MB-115-137 Medium to high Short Rolling terrain

with numerous
creeks and heavy
vegetation, Wilson

Reservoir and Saline

River (identified

for study by HCRS)
sport-recreation

areas.

MP MB-172

MP MB-324-330

Medium

Medium to high

Long

Long

MP MB-347-366 Medium Short to long

Microwave tower
near State 4.

This area is considered

picturesque; Rock Creek
close to wilderness

trail, good riparian

vegetation.

Close to Osage
State Park, Bartles-

ville, crosses Caney
River (identified

for state study),

rock outcropping

and steep slopes.
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TABLE 4-28 Concluded

Facility Duration
and/or Milepost Sensitivity of Impact c Notes

MP MB-373.5 Medium to high Long Contrast in scale,

Pump Station between pump
station facilities

and low-profile

foreground.

MP MB-417-427 Medium to high Short to long Camping-recreation
area, steep slopes,

scenic.

MP MB-440-446 High
b

Short to long Pipeline crosses

two state scenic

rivers (Barren Fork and
Illinois) through
well vegetated
mountainous region.

MP MB-482.5 High Long Contrasts with
Pump Station forested mountain

setting in scale

and texture.

MP MB-825 High Long Microwave tower
Pump Station near Ozark National

Forest.

Dewatering Plant (Total Impacts)

Oologah High Long Borders Will Rogers
State Park and
south end of Oologah
Lake.

Note: Impacts caused by dewatering plants would be the same as those described for the
proposed action (Table 4-23).

Sensitivity denotes the proximity to human use areas, with high sensitivity attributed to

areas used for recreation, sightseeing, and water-related outdoor experiences.

Denotes potentially controversial consequences.

Duration of impact indicated time period that visual changes are likely to be most obvious;

short implies 2-5 years; long is 5 years and over.
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would be crossed that have not been proposed
for state or national protection but have been
identified as having significant visual qualities.

Other bodies of water where visual impacts
would result from pipeline activity include the

lakes and reservoirs where recreation or scenic

experiences may be affected; these include

Wilson Reservoir, Norton Reservoir, and
Tenkiller Reservoir. Removal of vegetation
along the pipeline right-of-way, or the addition

of pump stations, access roads, and microwave
towers in these areas, would result in visual

contrasts in color, line, texture, and form to

the natural landscape. In many instances, even
temporary visual consequences would be sensi-

tive in these environments.

Other sites where the market alternative

construction activities could affect the scenic

recreation experience include the eight parks,

hiking trails, campgrounds, and forest lands

within the "seen area" of the pipeline.

Additional visual consequences would occur

where pipeline and pump station activities are

visible by motorists at the eight mileposts near

major roadways.

4.C CYPRESS BEND PIPELINE-BARGE
ALTERNATIVE

Impacts to water resources, socioeconomics,
aquatic biology, agriculture, air quality, and
recreation are discussed below for only that

portion of the Cypress Bend pipeline-barge

alternative that is not in common with the

market alternative (MP PMB-1092 to B-81).

Since the analysis identified no major impacts,

the following topics are not discussed: vegeta-
tion, wildlife, cultural resources, transportation

networks, visual resources, and ruptures and
spills.

4.C.1 WATER RESOURCES

Surface Water
Impacts would be similar to those for the

proposed action, with the exception that under

this alternative, temporary turbidity effects in

bayou/ wetland areas of Louisiana would not

occur.

4.C.2 SOCIOECONOMIC CONSIDERATIONS

Coal Preparation Plants and Water Supply

System
Under the pipeline-barge alternative, the

capacity of the North Rawhide preparation

plant would be 18.9 MMTA and the capacity of

the Jacobs Ranch preparation plant would be
8.5 MMTA. The result would be a redistribution

of the construction work force nearer to

Gillette (less than 10 miles from the North
Rawhide plant). There are two possible effects.

The shift of employment to the North Rawhide
plant would lower the commuting distance

traveled by the construction workers who would
live in Gillette, and in addition there would be a

marginal increase in demand for housing and
services in Gillette. However, overall social

and economic effects in the Wyoming area
under the market alternative would not be

significantly different from those caused by the

proposed action.

Slurry Pipeline System
The social and economic consequences of

construction, operation, maintenance, and
abandonment would generally be of the same
type and magnitude as those identified for the

proposed action or market alternative. Those
unique to the Cypress Bend lateral are shown in

Tables 4-29 and 4-30.

Dewatering Plants

Construction . The pipeline-barge alternative

dewatering plants would be identical to the

market alternative as far as White Bluff; one
additional plant would be located at Cypress
Bend.

Employment and Population . Construction

of the Cypress Bend dewatering plant, steam
plant, and barge loading facility would generate

some employment, population, and housing ef-

fects on local communities because of the

generally rural character of southeast Arkansas
and the distance from major labor pools

(Table 4-29). The nearest cities are Greenville,

Mississippi (57 miles), and Pine Bluff, Arkansas

(77 miles). The site is relatively remote, and a

large proportion of construction workers would

have to move into the area during construction.
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Cypress Bend Pipeline-Barge Alternative — Socioeconomic Considerations

Assuming the composition, source, and be-

havior of the construction work force for the

ETSI project facilities at Cypress Bend would
be similar to those of the work force that

constructed the Potlatch paper mill, completed
in Desha County in 1977, the ratio of local to

nonlocal workers at Cypress Bend would be 15

percent local to 85 percent nonlocal. The paper

mill is located less than 10 miles from the

Cypress Bend site and had a peak force of 1000
workers, about 300 more than projected for

ETSI-Cypress Bend facilities (Wilson 1980).

Sixty percent of the total work force would be

nonlocals who relocate temporarily to resi-

dences within 40 miles of the job site, and 25

percent of the total work force would commute
on a daily basis from farther than 40 miles

away (i.e., from places such as Pine Bluff and
Little Rock and from Greenville, Mississippi,

and Monroe, Louisiana) (Wilson 1980).

Of an estimated peak construction work
force of 715 in the first quarter of 1984, some
608 would probably be nonlocal. Of these, 429

would probably relocate to the local area during

construction and 179 would commute from 60

to 100 miles away. About 107 local workers
would be employed at the peak.

Secondary employment that would be gener-

ated as a result of construction of the Cypress

Bend site is estimated to be about 365 new
service jobs, which would be spread throughout

the local area (i.e., communities within 40
miles of the site, such as Arkansas City,

McGehee, Dermott, and Dumas). Most of the

estimated 365 new secondary jobs would be

filled by present residents of local communities
that host the nonlocal construction workers.

The pipeline spread construction work force

for the Cypress Bend lateral would be 390. It is

assumed that half would be nonlocal and half

would reside within a 100-mile radius (which

includes the Little Rock and Pine Bluff areas).

There would be no significant secondary em-
ployment generated as a result of pipeline

construction.

The population increase that would be attri-

butable to the ETSI fixed-site construction at

Cypress Bend is estimated to be a maximum of

around 1593 persons. This in- migrant popula-

tion would be distributed among communities
within 40 miles of the site, and principally in

Arkansas City, McGehee, Dermott, and Dumas.
During pipeline construction in the third

quarter of 1984, 275 nonlocal pipeline workers
would be in the area. Total mobile pipeline

population would be about 300 (Table 4-29).

Housing . The total estimated peak demand
for housing units in the area would be a

maximum of about 547 in the first quarter of

1984. Because rental housing of any kind is in

very short supply, mobile homes would be the

principal solution to the demand for housing by
the in-migrant population.

Pipeline construction workers would demand
an estimated 165 housing units in the area in

the third quarter of 1984. This is over 75

percent of the 223 hotel and motel units in the

four local communities, so some nonlocal pipe-

line workers would possibly have to commute
daily from farther away (i.e., Pine Bluff,

Monroe, Little Rock).

According to several local leaders, there

would be no great problem in providing housing

for the construction workers and their families

that move to the area to construct the de-

watering plant and barge facilities. During
construction of the Potlatch paper mill, which
employed 1000 at peak, local mobile home
parks expanded their facilities and additional

mobile homes were brought in. According to

Mr. Merle Peterson of the Dumas Chamber of

Commerce, there are 100 or more vacant
mobile home spaces available in Dumas and the

surrounding area. Mr. Peterson states that the

communities had no serious problems accommo-
dating the influx of people during the Potlatch

mill construction, that the local citizens would
welcome the growth opportunity, and that the

area should be able to handle the ETSI con-

struction period with no major problems
(Peterson 1980).

Public Services . No significant stress on

local public facilities and services is expected
as a result of increased demands during con-

struction of the dewatering plant and barge

loading facility. With the exception of
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Dermott, which needs an additional 300,000-

gallon water storage tank, the local communi-
ties have excess capacity in both water and

sewage disposal systems.

School districts in Arkansas City, McGehee,
Dermott, and Dumas are expanding and up-

grading facilities and could accommodate in-

creases in enrollment during construction of the

Cypress Bend facilities.

The Potlatch paper mill is contributing

considerable property tax revenues to Desha
County, and the local public services are

fiscally healthy. For example, the Arkansas
City School District receives some $600,000 per

year from property taxes on the Potlatch paper

mill and plans to construct a new high school.

Operation, Maintenance, and Abandonment . As
shown on Table 4-30, signficant employment,
population, and tax revenue effects would
result from operations at the Cypress Bend
dewatering plant and barge loading facility,

where 167 direct jobs, an estimated 184 secon-

dary jobs, and an estimated population increase

of 780 persons are expected. New property tax

revenues would benefit Desha County. The
degree of benefit would depend upon the exist-

ing tax base and local decisions on how much to

use the new source of revenues. Upon abandon-
ment, direct jobs would be eliminated and
property tax revenues, already reduced by
depreciation, would decline further.

Employment and Population . In the Cypress
Bend area, the estimated in-migrant population

of 780 is expected to locate throughout the

area, principally in the communities of

Arkansas City, McGehee, Dermott, and Dumas.

Housing . An estimated 280 housing units

would be required. Though permanent workers
are expected to prefer single-family homes, at

operation start-up mobile homes would probably

be the dominant housing type for permanent
personnel.

Public Services . Local public services would
have to meet new demands created by the in-

migrant permanent population. With one ex-

ception, the water and sewer services in the

four communities surveyed have now or will

soon have excess capacity available to meet
increased demands. The exception is the

Arkansas City water system, which serves 300
customers now and would have to be expanded
to accommodate a significant increase in

demand.

Public schools in Arkansas City, McGehee,
Dermott, and Dumas currently have capacity

for additional students. All four school dis-

tricts are in good fiscal condition and have
ongoing capital improvement programs. No
problems are expected from increased

enrollments.

Local fiscal conditions in Desha County and
the Arkansas City School District have been
improved considerably by the revenues from the

new Potlatch paper mill. Arkansas City has

just built a new fire station, and the school

district is going to build a new high school.

Estimated ETSI assessed value and property tax

revenue that would accrue to Lincoln and Desha
counties are compared to 1976-77 property tax

revenues in Table 4-30.

4.C.3 AQUATIC BIOLOGY

Significant Impacts
River bottom habitats and their inverte-

brate communities would be destroyed or dis-

placed where piles for the barge loading facility

would be driven. This would be a locally

significant (limited to the construction area),

short-term biological impact. It is anticipated

that a positive impact associated with the

barge facility support columns would be their

colonization by communities of aquatic inverte-

brates shortly after their placement in the

river.

Insignificant Impacts
The Cypress Bend dewatering plant would

discharge its clariflocculator overflow to the

Mississippi River. Since this effluent would be

required to meet National Pollutant Discharge
Elimination System (NPDES) water quality

standards, it is anticipated that there would be

no detectable aquatic biological impact associ-

ated with the Cypress Bend dewatering plant

discharge.
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Construction of the barge loading facility

would progress in stages and would extend over

a period of 7 years (1982-1989). No dredging
would be required, and the riverward dock face
would be approximately 3000 feet long. It is

anticipated that indigenous adult and juvenile

fishes (Section 3.C.4.) would avoid the con-
struction area, at least during construction

activity. This displacement impact would be
localized, intermittent (recurring during periods

of construction activity), and biologically in-

significant, since affected fishes would quickly

reestablish in disturbed areas.

The primary physical effect of in-river

construction activity, which would be antici-

pated to affect fish eggs and larvae, would be
increased turbidity. The general biological

impact of increased turbidity and siltation on
fish eggs and larvae is described in

Section 4.A.6 and is expected to be similar for

the Mississippi fish fauna. ETSI's proposal to

avoid construction dredging would be expected
to minimize egg and larval mortality as a result

of substrate in-filling and smothering. Never-
theless, some mortality would be expected, but

the impact would probably be localized and
biologically insignificant on a population level.

The potential for petrochemical spills exists

on all construction sites. It is anticipated that

low-volume spills originating from construction

activities and equipment would have a limited,

generally insignificant impact. Contamination
of the Mississippi River by spilled materials

would occur primarily during rainstorms, when
they would be washed into the river through
natural drainage channels. Since aromatics are

generally the most lethal portion of these

petroleum products, spills on land would lose

their most volatile (i.e., toxic) components to

evaporation before reaching the river.

According to the ETSI barge consultant,

Meece Marine Enterprises, Inc., there would be

no need for maintenance dredging at the barge

loading facility. It is notable that maintenance
dredging is considered to be the most signifi-

cant impact associated with barge facilities

and, as such, its elimination from the mainten-
ance routine for ETSI's facility suggests that

there would be no significant aquatic biological

impacts associated with the routine operation

and maintenance of the facility.

Two towboats per day would be used for

coal transport; this would represent an increase

in 9-foot-draw towboat traffic of approxi-

mately 17 percent in the lower Mississippi

River (COE 1977).

Based on recent research results (Sparks

1975; Ragland 1974; COE 1976; Johnson 1976),

increases in turbidity from ETSI tow traffic in

the lower Mississippi River would probably be
insignificant due to the naturally elevated

ambient turbidity conditions and the low

number of daily tows (one to two ETSI tows per

day).

Wave wash as a result of barge river

towboat traffic has received some attention by

various state and federal biologists. As a

towboat passes a point, there is a slight

increase in the water level followed quickly by

a rapid decrease in water level of approxi-

mately 1.5 feet at the shoreline. If there is a

shallow slope on shore, a considerable portion

of the river bottom is exposed. As the stern

passes, the water rushes back in a series of

waves. Narrow points with sloping shorelines

would have a more pronounced wave action. A
towboat could alter the rate and direction of

flow inside channels.

The drawdown would expose benthic organ-

isms along the shoreline. Mollusks will with-

draw into their shells when exposed, with a

resultant disruption of feeding and respiration.

The other possibility is that the mollusks

burrow deeper into the mud or retreat to

deeper waters. These effects would normally
be short-term and be of limited impact.

Fishes would probably not be affected by
wave wash, as they would be able to leave the

affected area and are normally subjected to

wave action (Sparks 1975).

The proposed barge route is confined to the

lower Mississippi River. Since the effects from
waves are more significant in shallow and
narrow rivers, wave wash in the deeper portions

of the lower Mississippi River would be

expected to be biologically insignificant.
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4.C.4 AGRICULTURE

The construction, operation, maintenance,

and abandonment of the Cypress Bend de-

watering plant and barge loading facility (only

facilities not associated with proposed action or

market alternative) would take approximately

205 acres of potential prime agricultural land

out of production for approximately 50 years

(Table 4-20). The impact of this crop produc-
tion loss would be relatively minor from a

regional standpoint. Since this land area would
be reclaimed during the abandonment phase of

the project, this land would not be irreversibly

converted to other uses and the viability of the

land resource would not be significantly

diminished.

4.C.5 AIR QUALITY

Coal Slurry Preparation Plants

For this alternative, the North Rawhide
plant would process 18.9 MMTA of coal. This

capacity represents about 85 percent of the

22.4-MMTA capacity of the Jacobs Ranch plant

described for the proposed action (Section

4. A. 9). Although air pollutant emissions are not

directly proportional to processing capacity,

the North Rawhide plant would probably result

in pollutant concentration increases equal to

about 80 to 90 percent of those discussed for

the Jacobs Ranch plant in the proposed action.

Processing capacities, and thus air quality

impacts, of the other plants for this alternative

would be much less. No violations of the

ambient air quality standards would be
expected.

Dewatering Plants

Impacts from operation of a coal-fired

dewatering boiler would include emissions of

particulates and gaseous pollutants. These
emissions, and the pollutant concentration in-

creases associated with them, are discussed in

Appendix G-5. Dispersion modeling results

indicate that ambient air quality standards

would not be violated because of operation of

the boiler.

Barge Loading Facility

Construction impacts would include tempor-
ary increases in fugitive dust and gaseous

pollutant concentrations due to construction

activities and equipment. These impacts are

not expected to be significant. Noise impacts
would be similar to those discussed for the coal

slurry preparation plants.

The barge loading facilities would be

sources of fugitive particulate emissions from
the open coal stockpiles and the barge loading

operations. The coal on the barges would also

be a source of windblown particulates. These
emissions would be strongly dependent on

meteorological conditions at the site, and under

certain conditions could cause high particulate

concentrations near the facilities for short

periods. Impacts on regional and/or long-term

air quality would be expected to be

insignificant. Emission estimates for stockpile

wind erosion are presented in Appendix G-6.

Tugboats used to tow the barges would be

sources of gaseous pollutants during operation.

Estimates of these emissions are also presented

in Appendix G-6.

4.C.6 RECREATION RESOURCES

Slurry Pipelines and Pump Stations

The only segment of pipeline where minor
recreation consequences may result is the

crossing at Bayou Bartholomew (B-24), a river

inventoried by Heritage Conservation and
Recreation Service in the nationwide inventory,

Phase I, and by the state of Arkansas for

consideration as a protected waterway. These
consequences are considered insignificant be-

cause of their short duration.

Dewatering Plants and Barge Loading Facility

The site of the Cypress Bend dewatering
plant is a relatively rural area where, unlike the

locations of other dewatering plants, there is no

existing power plant. The area is easily

accessible and is desirable for casual recreation

use. While the use of the site for the

dewatering plant and barge loading facility

would permanently remove the land as a recre-

ation resource, the impact is not considered

significant because there is substantial area

still available nearby.
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Colorado Alternative — Wildlife

4.D COLORADO ALTERNATIVE

The Colorado alternative is an alternative

northern pipeline segment that could be used in

conjunction with the proposed action, market
alternative, or Cypress Bend pipeline-barge
alternative. Only impacts associated with the

Colorado alternative segment (MP C-l to

C-602) are discussed here. The impacts to

cultural resources, air quality, or transportation

would be similar to those described for the

proposed action (see Sections 4.A.3, 4. A. 7,

4.A.9, 4.A.11, and 4.A.13).

4.D.1 WATER RESOURCES

Surface Water
Impacts would be similar to those for the

proposed action, with the exception that the

largest single hydrostatic test water discharge

is estimated to be 49 acre-feet. This would
correspond to a continuous discharge over 24

hours of approximately 25 cubic feet per second
and would exceed the background flow at most
crossings, except for major rivers. The effects

of this impact are discussed in Section 4.A.1

under Surface Water.

4.D.3 SLURRY PIPELINE RUPTURES AND
SPILLS

A spill between MP C-315 and C-325 of the

Colorado alternative could result in some loss

of greater prairie chicken strutting habitat.

According to the Colorado Division of Wildlife,

any loss of strutting habitat would result in a

decrease in production and the possible aban-

donment of the ground by this state-protected

species. In addition, a spill at Deception Creek
(MP C-558), also of the Colorado alternative,

could have an impact on the Cheyenne Bottoms
State Waterfowl Refuge located 10 miles down-
stream from the stream crossing. The refuge is

a critical staging area for whooping cranes and

a nesting area for the state-protected (Kansas)

interior least tern. Any loss of habitat in

Cheyenne Bottoms as a result of sedimentation
would be considered a long-term significant

impact. The potential for bioaccumulation of

heavy metals in the food chain of Cheyenne
Bottoms could significantly affect the whooping
crane and interior least tern, as well as water-

fowl species, by possibly causing sterility and
reduced production or even death in affected

adults.

4.D.4 VEGETATION

4.D.2 SOCIOECONOMIC CONSIDERATIONS

Under the Colorado alternative pipeline

route, the main slurry pipeline would follow a

route nearly due south from Jacobs Ranch
across the northeastern corner of Colorado (as

opposed to crossing Nebraska) and east-

southeast across Kansas to Rice County, where
the Colorado route would rejoin the market
alternative route. As a result, a different set

of counties and communities would be in the

affected area (Tables 4-31 and 4-32). The
social and economic impacts of construction,

operation, maintenance, and abandonment
would generally be of the same type and
magnitude as those identified for the proposed
action. As under the other alternatives, the

effects would not be significant.

The Colorado butterfly-weed will be added
to the federal threatened and endangered
species list by the Fish and Wildlife Service.

This species may occur on the Colorado alter-

native route and will be addressed in the

Memorandum of Understanding between the

Bureau of Land Management and the Fish and
Wildlife Service (Appendix D-4). Once the

exact location of this plant is identified, the

possible impacts and mitigation measures can
be determined.

4.D.5 WILDLIFE

Wildlife species of special concern that

could be affected by the Colorado alternative

in Wyoming, Colorado, and Kansas include the

sage grouse, black-footed ferret, bald eagle,

golden eagle, greater prairie chicken, and
whooping crane.
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TABLE 4-32

EFFECTS OF OPERATION ON AREAS WITH PIPELINE AND
PUMP STATIONS ONLY: COLORADO ALTERNATIVE PIPELINE ROUTE

Annual County Property Tax Revenues

Est imated
1976-77 ETSI Property Percentage

Property Tax Tax Revenues of 1976-77

County/
Parish

Project ,

Component
Revenues (1980 dollars) Property Tax

Area (x $1000) (x $1000) Revenues

Southeast Wyoming Goshen PL 2,628 1 ,286 49

Laramie PL 14,620 721 5

Northeast Colorado Weld PL, PS 39,950 860 2

Logan PL 7,074 550 8

Washington PL 2,686 400 15

Yuma PL, PS 3,467 1 ,250 36

West Kansas Cheyenne PL 1,112 540 49

Sherman PL 3,118 150 5

Thomas PL 4,472 620 14

Sheridan PL 1,710 160 9

Gove PL 2,947 340 17

Trego PL 1,608 430 27

Ellis PL, PS 6,002 600 9

Rush PL 2,500 370 14

Barton PL 9,368 370 4

Ellsworth PL 2,062 760 3

Rice PL 4,515 340 8

Note: There would be no direct or secondary permanent employment and no population in-migration,

Only counties in which components are to be located are listed.

PL = pipeline

PS = pump station

c Estimated property taxes by county were estimated by ETSI for the EIS by extrapolating previously
developed unit cost estimates for components and should in no way be construed as representing the

cost estimate for the components. Values shown on this table were derived by ETSI as follows:

Sum of estimated cost Statewide ratio of Estimated ETSI

of components in x assessed value to x Percentage tax rate = property tax
county (1980 dollars) market value assumed for county revenues in 1980

dollars
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Colorado Alternative — Aquatic Biology

Sage Grouse
No sage grouse strutting grounds are expec-

ted to be directly crossed by the Colorado
alternative in Wyoming. However, between
about MP C-60 and C-75 several strutting

grounds could occur as close as a half-mile

from the pipeline right-of-way. Construction is

scheduled in this area during September 1984.

Since the sage grouse breed in May and June, no

impact would be expected to breeding birds.

The chance does exist that a strutting ground
could be traversed, although the resulting

impact would be local and insignificant.

Greater Prairie Chicken
In Colorado, the greater prairie chicken is

listed as endangered by state-level endangered
species legislation. Between about MP C-315
and C-325 of the Colorado alternative (north-

west of Wray), there is concern for a remnant
population of greater prairie chickens.

According to the Colorado Division of Wildlife

(1980), if the alignment passes through greater

prairie chicken strutting grounds, these areas

could be permanently abandoned, resulting in a

significant, long-term impact on the species.

Whooping Crane
In Kansas the whooping crane occurs only as

a transient visitor during March, April, and
October (Piatt et al. 1974). Cheyenne Bottoms
State Waterfowl Refuge in Barton County,
Kansas, is designated as critical habitat for

migrating whooping cranes. The Colorado
alternative would run approximately 5 miles

north of the refuge. Queal and Wood (1980)

indicated that at this distance, the whooping
cranes would not be disturbed by pipeline

construction. However, concern exists that a

slurry spill in Deception Creek would severely

affect Cheyenne Bottoms and consequently the

whooping crane's critical habitat (Queal and
Wood 1980). The Colorado alternative would
cross Deception Creek at MP C-558 in Barton
County, Kansas. A major rupture in Deception
Creek could cause a reduction in suitable

whooping crane habitat in Cheyenne Bottoms.

The effects of a potential spill in Deception
Creek are described in more detail in the

Threatened and Endangered Species Technical

Report (WCC 1980f) and in the Ruptures and
Spills section here (Section 4.D.3).

Golden Eagle
The most probable area for the occurrence

of golden eagle nests would be between about
MP C-210 and C-240 in the Pawnee Buttes area
northeast of Greeley, Colorado (L. Carlson

1980). If golden eagles were nesting along or

near any of this alignment, construction of this

alignment could result in the loss or abandon-
ment of the nest site. Construction in this

area is scheduled for early April. The golden

eagle nests as early as late February in this

area. Consequently, the potential exists for

construction disturbing golden eagles during

nesting in Colorado. Therefore a "may affect"

designation exists for the golden eagle until

field surveys can determine the precise prox-

imity of nest sites to the actual construction

corridor.

Other Species

Potential impacts to the black-footed ferret

and bald eagle would be the same as those

described for the proposed action in Section

4.A.5.

4.D.6 AQUATIC BIOLOGY

Significant and insignificant impacts associ-

ated with construction, operation, maintenance,
and abandonment of the Colorado alternative

coal slurry pipelines and pump stations, would
be similar in nature and extent to impacts
discussed in Section 4. A. 6, except for potential

impact to two "threatened" fishes.

Threatened and Endangered Species

Construction of the Colorado alternative

slurry pipeline would be anticipated to occur

during the low-flow months of August and

September, which would avoid probable

spawning periods (April through June) for the

Plains orangethroat darter (in Colorado) and the

Topeka shiner (in Kansas). Since construction

would not coincide with spawning periods, no
significant impact is anticipated (see discussion

in Section 4.A.6).

If untreated hydrostatic test water were
discharged into the Topeka shiner or Plains

orangethroater darter's streams, some indivi-

duals may be affected as described in Section

4. A. 6, or they may be killed.
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Coal Cleaning Operation Alternative — Socioeconomic Considerations

4.D.7 AGRICULTURE

The construction, operation, and mainten-

ance of the five Colorado alternative slurry

pump stations (not associated with the proposed

action or market alternative) would take 25

acres (pump station C-6 in Kansas, Table 4-20)

of prime agricultural land out of production for

approximately 50 years. The impact of this

potential crop production loss would be rela-

tively minor from a regional standpoint. During

the abandonment phase of the project, all

surface facility land areas would be reclaimed;

therefore these land areas would not be irrever-

sibly converted to other uses and their viability

would not be significantly diminished.

4.D.8 RECREATION RESOURCES

Recreational consequences resulting from
the Colorado alternative would occur at the

Fort Laramie National Historic site in

Wyoming, at the pipeline crossing of the

Arikaree River in Colorado (inventoried by
Heritage Conservation and Recreation Service

for national protection), and the Pawnee Buttes

landmark in Colorado. The impacts are directly

related to the changes in visual quality

resulting from construction activities and are

considered of short duration (1-2 growing
seasons). The effect of these changes on the

quality of the recreation experience would be

significant only during peak visitor months.

The microwave tower located near Cedar
Bluff State Park could affect the quality of the

recreation experience through visual intrusions.

4.E COAL CLEANING OPERATION
ALTERNATIVE

The coal cleaning alternative would involve

an additional processing function at the coal

preparation plants and would be located within

the preparation plant boundaries. This alterna-

tive would not result in any additional impacts
besides those already discussed for the proposed

action at the preparation plants for water
resources (Section 4.A.1), vegetation (Section

4. A. 4), wildlife (Section 4.A.5), cultural re-

sources (Section 4. A. 7), agriculture (Section

4.A.8), air quality (Section 4. A. 9), transporta-

tion networks (Section 4. A. 11), and visual

resources (Section 4. A. 12). This alternative

would result in additional environmental im-

pacts only for socioeconomic considerations,

aquatic biology, and recreation resources, as

discussed below. The additional requirement of

300 acre-feet of water per year for the coal

cleaning alternative was included in the pro-

posed action to provide a worst-case analysis.

4.E.1 SOCIOECONOMIC CONSIDERATIONS

Construction

Population and Employment . Construction of

the three coal cleaning plants as part of the

preparation plants would require 25 percent

more manpower (about 300 people) than under

the proposed action, market alternative, or

pipeline-barge alternative. The resultant incre-

ment in in-migrant population would place

additional demands on Gillette and the other

Wyoming communities, particularly Niobrara

County and the town of Lusk. This increment

would add marginally to the impacts created by

the proposed action, market alternative, or

pipeline-barge alternative.

The demand for housing during construction

would be increased, and more temporary
housing units would be necessary.

Public Services . Construction-period stress on

public services and facilities would be margin-
ally increased, but there is excess capacity so

there would be no problem providing additional

water, sewer, or school services.

Operation, Maintenance, and Abandonment
Population and Employment . Operation of the

three coal cleaning plants would be integrated

within the three preparation plants and would
require about 25 percent more permanent ETSI-

related workers (Table 1-21). Secondary
employment would be increased by 25 percent

over projected ETSI-related employment in re-

sponse to the greater number of jobs.

Housing . Although the increment in long-term

demand for housing in the Gillette area would
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Crook County Alternative Water Supply System - Water Resources

be greater than without the coal cleaning

plants, the net increase in total housing would
be under 2 percent.

Public Services . Facilities would experience a

25 percent greater increment in demand under

the coal cleaning alternative than they would
without coal cleaning.

tion), 4. A. 7 (cultural resources), 4. A. 10

(recreation), 4. A. 11 (transportation networks),

and 4.A.12 (visual resources). See Section 4. A.

3

for a discussion of the likelihood of a pipeline

rupture and the impacts of a resulting spill.

4.F.1 WATER RESOURCES

4.E.2 AQUATIC BIOLOGY

The coal slurry preparation plant impacts
identified in Section 4.A.6, would be further

aggravated by the rejection of at least 200

tons/year of coal from each of the facilities as

a result of the coal cleaning operation. The
cumulative impact of this alternative in con-

junction with preparation plant and mine im-
pacts would probably be a reduction in the

number and diversity of invertebrates using the

affected stream habitats, which would result in

a complementary reduction in the abundance
and diversity of fishes.

4.E.3 RECREATION RESOURCES

The total population increase associated

with this alternative would be greater than that

estimated for the proposed action. The impacts
anticipated from this additional increase would
be minimal in most cases. These impacts would
be experienced in the park areas in Gillette and
Campbell County. However, since both areas

already have substantial parkland acreage and
requirements for parks to be set aside as new
areas are developed, it is not expected that the

increment in population associated with this

alternative would cause significant impacts on
local recreation facilities.

4.F CROOK COUNTY ALTERNATIVE WATER
SUPPLY SYSTEM

This alternative is similar to the well field

for the proposed action; hence many of the

impacts are the same and are not repeated in

this section. For a discussion of impacts to

these resources, refer to Section 4.A.4 (vegeta-

Ground Water
Water Levels . Pumping of approximately
1 million acre-feet of water from the Madison
aquifer at the Crook well field over the ETSI
project's 50-year design life (1985-2035) would
result in large declines in the potentiometric

surface of the Madison aquifer system (Map 4-3

and Figure 4-5). Drawdowns greater than 25

feet in the Madison potentiometric surface

would occur within a region of about 16,700

square miles centered on the Crook County site

after 50 years of pumping. This region encom-
passes parts of Crook, Campbell, Johnson,

Sheridan, and Weston counties in Wyoming;
Carter, Powder River, and Rosebud counties in

Montana; and Butte, Harding, and Lawrence
counties in South Dakota. Drawdowns greater

than 100 feet due to pumping would occur in a

region of more than 3000 square miles in

Weston, Powder River, and Carter counties.

Drawdowns greater than 200 feet due to

pumping would occur only within a radius of 10

miles (470 square miles) from the Crook County
well field.

The cone of depression is asymmetrical due

to variations in the hydrogeologic properties

within the Madison aquifer system (Map 4-3).

The extent of the cone of depression is limited

southeast of the Crook County well field by the

Madison aquifer recharge areas in the Black
Hills region. The recharge areas and the low-

transmissivity zone along the Black Hills mono-
cline are the cause of the irregular shape of the

contours south and southeast of the well field.

The steeper contours northeast of the Crook
County well field are the result of the low

transmissivity in the Madison aquifer system
north of the trend of the Lake Basin fault zone.

Many existing Madison and Minnelusa water
users would have increased pumping lifts as a

result of the declines in the potentiometric
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Map 4-3. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING FROM CROOK
COUNTY WELL FIELD ONLY (PLAN 3)
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Crook County Alternative Water Supply System - Water Resources

surface (Table 4-2). Water levels at the

Madison wells used for water flooding at the

Bell Creek oil field in Montana, which are
currently 40 to 200 feet above land surface,

would decline by 162 feet. The water level in

the Madison water well at Devils Tower
National Monument, which is now within 20

feet of land surface, would decline by 144 feet

after 50 years of pumping from the Crook
County site (Figure 4-6). Madison and
Minnelusa water levels in the Spearfish, South
Dakota, area, where large quantities of

Minnelusa ground water are currently produced
from artesian wells for irrigation, would decline

by approximately 40 feet. This would result in

a substantial flow reduction in many of the
irrigation wells. A drawdown of 55 feet would
occur at the Madison wells near Sundance,
Wyoming, where water levels are currently

about 400 feet below land surface; and a

drawdown of 51 feet would occur at the Upton
wells. Drawdowns of less than 25 feet would
occur in the Newcastle area and 31 feet at

Osage, where most of the current Madison
water production occurs.

The declines in the potentiometric surface

in the upper part of the Minnelusa Formation
would be only a few feet less than those in the

Madison aquifer after 50 years of pumping.

Many small oil field wells that produce from
stratigraphic traps in the upper Minnelusa exist

within the region in which declines in the

potentiometric surface of the upper Minnelusa
would be greater than 25 feet. Reservoir
pressures would be likely to decrease in these
fields as a result of the pumping at the Crook
County well field. Due to the complexities of

the geology associated with the oil fields,

further refinements concerning impacts cannot
be made at this time. The impacts, however,
would be equal to or less than those in the

corresponding rock unit at equivalent distances

from the well field. The reliability of the

calculated drawdowns were assessed using a

Monte Carlo technique as discussed in Section

4.A.I. The probability distribution of draw-
downs in the Madison aquifer calculated at the

city of Gillette well field show that there is a

98 percent chance that drawdowns will be
greater than 46 feet, a 50 percent chance that

drawdowns will be greater than 76 feet, and a 2

percent chance that drawdowns will be greater

than 120 feet. The reliability estimates are

discussed in detail in the Well-Field Hydrology
Technical Report (WCC 1980b).

Once pumping has ceased, water levels in

these wells would recover rapidly during the

first few years and would continue to rise

gradually thereafter (Figure 4-5). Water levels

at Bell Creek oil field Madison wells would
recover 92 feet from the 150-foot decline after

the 50-year period of pumping (Table 4-4). The
water level in the Madison water well at Devils

Tower National Monument would recover ap-

proximately 119 feet after 50 years of

recovery. Madison and Minnelusa water levels

in the Spearfish, South Dakota, area would rise

13 feet during the 50-year recovery period.

Madison wells near Sundance and Upton,
Wyoming would recover 10 feet and 14 feet,

respectively, from their respective 55-foot and
51-foot pumping declines.

Water Quality . The concentration of total

dissolved solids (TDS) in the well field would
increase gradually over the life of the project,

from 900 milligrams per liter (mg/1) to

910 mg/1. Changes in TDS concentrations at

Madison water wells currently in use would be

less than 1 percent.

Spring and Stream Flow . Ground-water dis-

charge to the streams and springs in the
vicinity of the Crook County well field would
decrease as a result of pumping from the

Madison aquifer (Table 4-3). The base flow of

Sand Creek in eastern Crook County would
decrease by 4 cfs. The base flow of Spearfish
Creek was calculated to decrease by 1 cubic
foot per second (cfs). The total discharge of

Crow Creek Springs, near the McNenny Fish
Hatchery in Lawrence County, South Dakota,
would decrease by 2 cfs. The base flow of the
Belle Fourche River between Keyhole Reservoir
and the Wyoming-South Dakota state line would
decrease by 4 cfs. The base flow of the Little

Missouri River above the state line in Wyoming
would decrease by approximately 1 cfs. These
reductions in stream flow would result in

impacts to the aquatic biota of these streams
as discussed in Section 4.F.4. Additional data
concerning the flow characteristics of these
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Crook County Alternative Water Supply System — Socioeconomic Considerations

streams is contained in Appendix I of the Well-

Field Hydrology Technical Report (WCC 1980b)

and the Aquatic Biology Technical Report
(WCC 1980g).

Crook County Alternative with Gillette

Supplemental Water
Water Levels. Pumping 1 million acre-feet of

ground water from the Madison aquifer system
during the period 1985-2035 would cause large

drawdowns in the potentiometric surface of the

Madison (Map 4-4). The cone of depression in

the Madison aquifer system and the calculated

spring flow and stream flow reductions are

similar to those calculated for pumping from
the proposed Crook County well field alone,

except that the cone of depression is more
asymmetrical. The pronounced asymmetry is

the result of the low-transmissivity zone along

the Black Hills monocline, which is located

west of the Gillette well field.

With both the Crook County and Gillette

well fields pumping simultaneously, drawdowns
would be somewhat greater than those for Plan

3 at Osage, Upton, Sundance, and Devils Tower.
Drawdowns of 50 feet, 95 feet, 74 feet, and
179 feet would occur at Osage, Upton,

Sundance, and Devils Tower, respectively, after

50 years of pumping (Table 4-2, Figure 4-7).

Drawdowns at the Bell Creek, Montana, wells

would be 127 feet; this is 35 feet less than
drawdowns calculated for Plan 3. Drawdowns
in the Belle Fourche and Spearfish areas of

South Dakota would be 5 and 2 feet less than

drawdowns for Plan 3.

Water Quality Changes . The TDS concentra-

tions of the ground water would increase

gradually from 900 to less than 910 mg/1 at the

Crook County well field over the life of the

project, and TDS concentrations would increase

gradually from 600 to 620 mg/1 at the city of

Gillette well field over the life of the project.

This would not significantly change the treat-

ment requirements.

impacts resulting from these

discussed in Section 4.F.4.

reductions are

4.F.2 SOCIOECONOMIC CONSIDERATIONS

Construction
It is assumed that the Crook County well

field, located about 40 miles northeast of

Gillette, would have approximately half the

manpower demands of the Niobrara County well

field.

It is generally expected that new workers

would migrate to the region and settle princi-

pally in Crook County, with only a few locating

in Campbell County. Those locating in Crook
County would most likely settle in Sundance,
Moorcroft, or Hulett. The net effect on

population, housing, and public services would
not be significant. It is expected that the

population increase in the county would be

about 2.7 percent. The impact to the individual

communities is expected to be about the same.
Table 4-33 indicates the relative changes in

employment, population, and housing that would
be attributable to this alternative.

Since there is already adequate water and
sewer capacity in each of these communities to

handle the projected population increases, no
adverse impacts to public services are

anticipated.

4.F.3 WILDLIFE

Wildlife species of special concern that

could be present along the Crook County alter-

native include the black-footed ferret. Poten-

tial impacts to the ferret resulting from
construction of the Crook County alternative

would be the same as those summarized in

Section 4.A.5.

Spring Flow and Stream Flow Reduction . 4.F.4 AQUATIC BIOLOGY
Stream and spring flow reductions would be the

same as those for Plan 3, except that the base

flow of Stockade-Beaver Creek would decrease

by 1 cfs instead of cfs (Table 4-3). Aquatic

Significant Impacts
Water Wells. Determination of the significance

of biological impacts resulting from anticipated
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lap 4-4. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING FROM CROOK
COUNTY AND GILLETTE WELL FIELDS (PLAN 4)
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TABLE 4-33

ETSI-RELATED IMPACTS ON CROOK COUNTY, WYOMING

Baseline ETSI-Related

Existing Projected
Percent
Increase(1979) 1984 1990 Employers

Employment 2339 2500 2750

Fixed-Site 80 3.2

Permanent 13 4.7

Population 5661 6000 6700

Fixed-Site 161 2.7

Permanent 25 0.4

Housing 2000 2100 2400

Fixed-Site 69 3.3

Permanent 10 0.4
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Crook County Alternative Water Supply System — Aquatic Biology

Crook County alternative well field drawdown
is based on criteria published by Binns and
Eiserman (1979) and discussed in Section 4.A.6,

above.

the pipeline were to rupture, however, signifi-

cant impacts could occur; these various impacts
are generically described in Section 4. A. 6.

It is anticipated that operation of the Crook
County well field, in conjunction with other

planned water uses, could reduce the discharge

of Spearfish Creek by approximately 1 cfs. The
biological impacts of such a reduction could be

significant, particularly during dry years, as

discussed in Section 4.A.6.

Well- field operation, in conjunction with

other planned water uses, could reduce flow in

the Stockade-Beaver Creek drainage approxi-

mately 1 cfs. While this drawdown effect

would not be expected to significantly affect

mainstem biota, it could reduce or eliminate

the fisheries potential of Beaver Creek by
producing extended low flow or even intermit-

tent conditions. This would be considered a

significant, localized, long-term impact.

Delivery Pipeline . Since the delivery pipeline is

scheduled for construction between March and
June, during flowing-water and spawning
periods, it would be anticipated that the various

impacts identified for the proposed action

(Section 4.A.6) would occur in the affected

Wyoming streams. Biological recovery from
these impacts would be anticipated within two
years of completion of construction, however,
since spring floodwater would scour accumu-
lated sediments out of the affected areas

(Gammon 1970).

Since only one of the pipeline stream
crossing locations is a permanent stream
(Cottonwood Creek, MP CC-29), it is antici-

pated that the construction would significantly

affect only that stream, as discussed generi-

cally in Section 4.A.6. Although the inverte-

brates of the various temporary streams would
be similarly affected, the impacts would be less

extensive because the populations are less

abundant and less diverse (Williams and Hynes
1977).

Routine operation, maintenance, and aban-
donment procedures would be anticipated to

have no significant impact on aquatic biota. If

Insignificant Impacts
It is anticipated that operation of the Crook

County well field, in conjunction with other

planned water uses, could reduce the discharge

of the Little Missouri River by approximately
1 cfs. Flow duration data indicate that the

Little Missouri River experiences discharge

during "dry" years and maintains low flows

during the late summer and fall months during

most years. A 1-cfs decrease in discharge

would not be expected to significantly affect

aquatic biota during "normal" rainfall years,

since the Little Missouri fauna are adapted to

natural low flow and even intermittent

conditions. During "dry" years, however, a 1-

cfs discharge decrease could significantly

lengthen the period of time that the streambed
would be dry. The anticipated biological im-

pact would be the temporary displacement of

affected biota to downstream or tributary areas

with sufficient water to maintain life. It is

anticipated that the streambed would be recol-

onized from these temporary refuges when flow

would resume in the Little Missouri channel.

This impact would be considered short-term and
insignificant primarily because intermittent

flow is a natural condition in the Little Missouri

River.

Well-field operation, and other planned

water uses, could reduce flow in the Belle

Fourche River by approximately 4 cfs. The
impacts of a 2-cfs reduction in flow are

discussed in Section 4.A.6 and would be similar

for a 4-cfs reduction, except for a limited

(unquantifiable) reduction in Keyhole Reservoir
fishery production.

Sand Creek would experience a decrease in

discharge of approximately 4 cfs as a result of

well-field operation. A 4-cfs reduction in flow

would not be anticipated to result in significant

biological impacts for the reasons cited in

Section 4.A.6.

Crow Creek Springs (and Crow Creek) could

experience a reduction in discharge of approxi-
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Oahe Alternative Water Supply System - Socioeconomic Considerations

mately 2 cfs as a result of well-field operation.

A 2-cfs decrease would represent a decrease of

approximately 11 percent in both low flow and
average daily flow discharge (approximately

17.5 cfs). As discussed in Section 4.A.6, such a

decrease in Crow Creek would not be antici-

pated to significantly affect the fisheries pro-

ductivity of Crow Creek.

4.F.5 AGRICULTURE

The construction, operation, and main-
tenance of the Crook County alternative water
pipeline pump station and well field would not

affect any prime agricultural land.

4.G.1 WATER RESOURCES

Surface Water
The total Missouri River inflow into the

Oahe Reservoir averages approximatelv

21,000,000 acre-feet per year (N. Carlson 1980).

Studies conducted by the U.S. Army Corps of

Engineers (N. Carlson 1980) on withdrawals of

2-6 million acre-feet per year showed negligi-

ble effects upon the reservoir for all conditions

except major droughts, which resulted in only

minor drawdowns. The proposed withdrawal of

30,200 acre-feet (less than 0.15 percent of

annual inflow) is not, therefore, expected to

generate a measurable change in reservoir

levels.

4.F.6 AIR QUALITY AND NOISE

Construction

Impacts at water wells, pipelines, and
access roads would include temporary increases

in fugitive dust and gaseous pollutants. These
impacts are not expected to be significant.

Estimates of fugitive dust emissions, calculated

using emission factors presented in Appendix
G-l, are provided in Appendix G-7.

4.G OAHE ALTERNATIVE WATER SUPPLY
SYSTEM

This alternative would replace the Niobrara
County well field as a source of water for the

proposed action. Since this alternative consists

of only a pipeline and pump stations, there

would be no impact to ground water and in

particular to the Madison Formation and its

users. For other resources, such as vegetation,

cultural resources, air quality, transportation

networks, and visual resources, the types of

impacts would be the same as those discussed

for the proposed action in Sections 4.A.4, 4.A.7,

4. A. 9, 4.A.11, and 4. A. 12, respectively. In

addition, impacts resulting from a rupture and
subsequent spill would be similar to those

described in Section 4.A.3, except any spilled

material would contain only water.

4.G.2 SOCIOECONOMIC CONSIDERATIONS

Construction

Population and Employment . No major adverse

socioeconomic effects would be likely in South
Dakota during construction of the 280-mile

water pipeline through western South Dakota
and Wyoming from the Oahe Reservoir to the

preparation plants.

Approximately 75 percent of the construc-

tion work force would be nonlocal. The other

25 percent would be available from the Pierre

and Rapid City labor markets. Only the

Wyoming segment of the water line may require

as much as 100 percent of the construction

work force to be imported from outside the

region. Construction of the Oahe water supply

system would not cause any socioeconomic
effects in Wyoming significantly different from
those of the proposed action.

Housing . There would be no significant effect

on local housing as a result of construction of

the Oahe alternative water supply system.

Nonlocal construction workers on the Oahe
pipeline would require temporary housing in

communities along the route. The pipeline

alignment is roughly parallel to U.S. Interstate

90, a heavily traveled east-west route, and
there are numerous and adequate motel accom-
modations available in Pierre, Wall, Rapid City,

Spearfish, and other smaller communities in

South Dakota. The contractor would most
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likely establish temporary spread headquarters

in Pierre, Rapid City, and Gillette, and mobile
construction workers would look there first for

accommodations.

In Wyoming, temporary quarters for mobile
pipeline construction workers may be more
difficult to find. The socioeconomic impacts on
Gillette and other Wyoming communities would
not be significantly different under the Oahe
alternative from what they would be under the

proposed action.

Operation, [aintenance_j_and Abandonment
Population and Employment . Operation of the

Oahe water pipeline would employ about 12

persons. Pump stations would be automated
and would require no permanent operations

personnel. No significant secondary employ-
ment would be created in the communities
along the route.

4.G.3 WILDLIFE

Wildlife species of special concern that

could occur along the Oahe alternative water
supply system include the mule deer, black-

footed ferret, northern swift fox, bald eagle,

whooping crane, golden eagle, and interior least

tern. In addition, concern has been expressed
for potential impacts to sharptailed grouse

dancing grounds (courtship areas), but no details

of where they would occur along the Oahe
alternative route in South Dakota have been
identified (L. Carlson 1980).

Mule Deer
Between approximately MP 0-195 and

O-220, an important winter range area of mule
deer in Wyoming would be traversed by the

Oahe alternative (Nimick 1980). One concern
(Nimick 1980) is that if construction occurred
through this area in winter when the deer were
present in large numbers, a significant impact
to the regional population could occur. If the

alignment were constructed through this area in

a season other than winter, no significant

impact to mule deer would occur (Nimick 1980).

The current assumed schedule does not allow

identification of when construction would occur

in this area. Operation, maintenance, and

abandonment of this route in Wyoming would
not affect the mule deer.

Northern Swift Fox
The northern swift fox could occur in prairie

dog towns along the entire Oahe route through

South Dakota (Sharps 1980). Although the

chances of destroying individuals during con-

struction is probably negligible, construction

near dens could displace some individuals. If

dens are not destroyed by construction, the

swift fox may return after construction in the

area ceases. Others may be permanently
displaced. If construction occurs in areas

containing females and whelps, the females
may be forced to abandon the young. Some
individuals may be lost if construction occurs in

the spring. A loss of individual swift foxes

would be considered a significant impact in

South Dakota.

Black-Footed Ferret

The black-footed ferret could possibly occur

along most of the Oahe alternative pipeline

corridor in Wyoming and South Dakota. Poten-

tial impacts to the ferret would be the same as

previously described in Section 4. A. 5.

Bald Eagle
Since no nests are known in the affected

areas and roost trees would not be destroyed

during construction, no significant impacts to

the bald eagle are expected.

Whooping Crane
Since there are no known staging areas

currently being used by whooping cranes along

the Oahe alternative, no impacts would be

expected.

Interior Least Tern
Recent nesting records of the interior least

tern in portions of South Dakota that would
contain Oahe alternative components do not

exist (South Dakota Ornithologists Union 1978).

Consequently, no impacts are anticipated.

4.G.4 AQUATIC BIOLOGY

Significant Impacts
Construction of the intake structure in the

Oahe Reservoir would disturb or eliminate some
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substrate and aquatic vegetation. The impact
of such a habitat modification would be limited

to the construction area and would be consi-

dered of limited, short-term significance to the

affected invertebrate population. Repopulation
of the substrate would be anticipated within

one year of the completion of construction,

since at least one new generation of inverte-

brates would be available to colonize the

disturbed area.

The nature and extent of aquatic biological

impacts anticipated to be associated with pipe-

line construction through rivers and streams are

discussed for the proposed action in

Section 4.A.6. They would be expected to be
similar for South Dakota and Wyoming stream
crossing locations, except for four protected
fishes in South Dakota.

Threatened and Endangered Species . The fine-

scale dace, longnose sucker, northern redbelly

dace, and sturgeon chub would be affected by

pipeline construction through the streams in

which they occur in the same way, and to the

same extent, that other fishes would be affec-

ted as identified in Section 4.A.6. Since con-

struction would be anticipated to occur during

low flow conditions (late summer-early fall),

peak spawning periods for these species would
not coincide with construction activity. It is

anticipated, therefore, that no significant im-
pacts on these species would occur.

Routine operation, maintenance, and aban-
donment procedures would be anticipated to

have no significant impact on aquatic biota. If

the pipeline were to rupture, however, signifi-

cant impacts could occur; these various impacts
were generically described in Section 4.A.6.

The four protected South Dakota fishes would
be similarly affected if a rupture were to occur
in the streams in which they occur.

Insignificant Impacts
Although construction of an intake structure

in the reservoir would disturb some shoreline

vegetation, it is anticipated that the reservoir

fishery would not be significantly affected,

since affected fishes would simply leave the

area of disturbance during construction periods.

The water intake would draw a maximum of

30,200 acre-feet per year (approximately 42

cubic feet per second) from the Oahe
Reservoir, of which 20,200 acre-feet would be
used by ETSI. Depending on the intake design

and location, it may entrain (draw into the

intake) eggs and newly hatched fish, including

yellow perch, buffalofish, and shiners, and may
impinge (draw against the intake structure)

adult and juvenile fish. Generally, however, an

intake pumping such a small volume of water,

located below the water surface and away from
a shoreline area, and pumping at a velocity of

less than 0.5 foot per second would be expected
to have limited biological impact (Nelson and
Beckman 1979).

4.G.5 AGRICULTURE

Construction, operation, and maintenance of

the eight pump stations associated with the

Oahe alternative water pipeline would take
approximately 2 acres (two pump stations,

Table 4-20) of potential prime agricultural land

out of production for approximately 50 years.

The impact of this potential crop production

loss would be relatively minor from a regional

standpoint. Since all surface facility land areas

would be reclaimed during the abandonment
phase of the project, these land areas would not

be irreversibly converted to other uses and
their viability would not be diminished.

4.G.6 RECREATION RESOURCES

No significant recreation impacts are anti-

cipated as a result of construction, operation,

maintenance, and abandonment of the Oahe
alternative water supply system. However, the

visual quality of the Oahe Reservoir and recre-

ation area could be reduced until revegetation

takes place. Water-related recreation activi-

ties are unlikely to be affected in the long

term. The pipeline passes two other recreation

areas, the Bear Butte State Park (pump station

located here also) and Black Hills National

Forest, where temporary impacts could occur if

landscape disruption takes place during visitor

seasons. The crossing of the Cheyenne River

(identified for study by the Heritage Conserva-
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tion and Recreation Service) would not have
impacts because human access is not accommo-
dated at that point. The Western Black Hills

Volcanic Intrusion in Wyoming would have tem-
porary direct impacts due to noise and visual

intrusions affecting the quality of recreation

experiences in this area.

4.H SLURRY PIPELINE WATER DISCHARGE
ALTERNATIVE

This alternative would only affect water
quality of the receiving streams; hence other

resource topics are not discussed here. No
significant impacts to aquatic biology would
occur, since the water to be discharged would
have to meet requirements of a National Pollu-

tant Discharge Elimination System (NPDES)
permit.

4.H.1 WATER RESOURCES

Surface Water
The estimated rates of discharge of the

slurry pipeline water (dewatering plant efflu-

ent) are presented in Table 4-34.

Characteristics of Dewatering Plant Effluent .

The water quality characteristics of the de-

watering plant effluent would depend on a

number of factors, principally the characteris-

tics of the source coal and water, the degree of

processing or treatment during dewatering, and
to some extent the detention time, or travel

time, in the pipeline.

Simulation studies (simulated coal slurry

transport of proposed coal and water sources)

indicate that the level of total dissolved solids

(TDS) and sulfate (SO ) could significantly

increase in the slurry carrier water (Plummer
and Associates 1980). Increments up to 1000
milligrams per liter (mg/1) TDS and 625 mg/1
(SO.) could leach from proposed coal sources

into proposed carrier waters. Additionally, a

biochemical oxygen demand (BOD_) of 125 to

175 mg/1 would be exerted in the slurry de-

watering plant effluent.

Chemical analyses for 129 potentially toxic

constituents, classified by the U.S. EPA as

"priority pollutants" have been performed on

two simulated slurry filtrates. The leaching of

organic constituents resulted in levels in the

carrier water below the limits of instrument

detection and below the U.S. EPA (1979, 1980)

draft criteria for these priority pollutants.

Several trace metals were measured in the

simulated slurry filtrate but were also present

at levels below U.S. EPA Draft Water Quality

Criteria for these priority pollutants. The
Surface Water Quality Technical Report (WCC
1980c) presents a summary of these simulation

test results. At this time, additional investiga-

tions (Plummer and Associates 1980) are under-

way to evaluate the potential alteration in

carrier water quality due to long-term coal

storage, and to verify estimates made for the

alteration in a higher-TDS carrier water.

Applicable State and Federal Standards . In

compliance with the Federal Water Pollution

Control Act Amendments of 1972 (Public Law
92-500, 86 Stat. 816, 33 USC 1151), Oklahoma,
Arkansas, and Louisiana have established water
quality standards for surface waters within

each state. These standards are designed to

enhance the present, future, and potential

beneficial uses of particular water-ways, and
include both numerical and nonnumerical cri-

teria for maintenance of the physical and
chemical quality of surface waters. Table 4-35
presents a summary of the designated benefi-

cial uses, and applicable standards, for the

specific reaches of rivers proposed as alterna-

tive discharge sites. As can be seen from the

table, the standards vary widely.

Discharge of pollutants from point sources
into waters of the United States is regulated

under the Federal Water Pollution Control Act
Amendments of 1972 and subsequent
amendments. Under Section 402 of this act, a

permit for discharge may be issued in ac-

cordance with the National Pollutant Discharge
Elimination System (NPDES). Discharge with-

out a permit is unlawful. Authority to issue

NPDES permits has not been transferred to

Oklahoma, Arkansas, or Louisiana. Therefore
NPDES permits would be issued by EPA Region
VI, subsequent to certification by each state

that applicable state receiving-water standards

had been met.
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TABLE 4-34

SLURRY EFFLUENT DISCHARGE RATES

Discharge (cfs)

Discharge
Location

Proposed Action
(cleaned)

Proposed Action
(uncleaned)

Market
Alternative

Pipeline-Barge
Alternative

Ponca City 4.35 4.35 mm —

Pryor 1.98 1.98 3.50 3.50

Oologah - - 2.31 2.31

Muskogee 3.30 3.30 - -

Independence 3.30 3.30 3.30 3.30

White Bluff 3.30 3.30 3.30 3.30

Cypress Bend - - - 12.28

New Roads 1.32 1.32 1.32 -

Baton Rouge - - 3.83 -

Lake Charles 2.64 2.64 2.64 -

Boyce 1.19 1.19 1.19 -

Wilton 3.30 3.30 3.30 -
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No-Action Alternative — Socioeconomic Considerations

To date, national standards of performance
for the control of slurry effluent discharge

reflecting best available technology have not

been established.

Relationship of Discharge to Existing

Standards . Based upon simulation studies com-
pleted to date, and the estimated water quality

of the Madison aquifer source water over the

50-year project lifetime, the range in quality

characteristics of the slurry dewatering plant

effluent is presented in Table 4-36.

The estimated allowable discharge quality

at each of the proposed sites (Table 4-37) is

based upon existing stream standards and design

low flow (Table 3-48) and the proposed dis-

charge rates (Table 4-34). A comparison of the

estimated worst-case effluent quality with the

allowable discharge quality enables an estima-

tion of the level of treatment required for each
of the three standard-specific minerals. These
treatment levels are presented in Tables 4-38,

4-39, and 4-40.

The potential variations among the three

principal water sources (Niobrara and Crook
County well fields and Oahe Reservoir) are also

indicated.

Biological treatment would also be required

at several discharge sites in order to reduce
discharge levels to an equivalent secondary
level of treatment. At this time, investigations

are underway to determine specific require-

ments for each site.

4.1 NO-ACTION ALTERNATIVE

4.1.1 SOCIOECONOMIC CONSIDERATIONS

All-Rail Alternative
Approximately 500 communities would ex-

perience some impacts that could be attributed

to the increased rail traffic associated with the

movement of 37.4 million tons annually (MMTA)
of coal. Some of these impacts would be minor,

in part depending on the location of the town
with respect to the train tracks; others would
be more significant. Further, these impacts

would be both positive and negative. Speci-

fically, the impacts would be increases in

employment, rail accidents, and community
disruption. Train derailments, because they

typically do not result in injury to either rail

employees or the public and are instead finan-

cial problems for the railroads, are not consi-

dered (Boyce 1980).

Employment . Total employment related to the

movement of 37.4 MMTA of coal is approxi-

mately 5700 persons, based on Burlington-

Northern's (BN) planning factor of 8 million ton

miles of coal per year per employee (Boyce

1980) and an estimated 46,270 annual ton-miles.

The employment related to rail operation alone

is estimated to be approximately 2500.

Whether this results in the same number of new
jobs is a function of overemployment at some
of the railroads as well as expected future gains

in productivity. If, in the extreme, this

employment results in both new jobs and new-
to-the-area people, location-specific socio-

economic impacts would not be significant.

New workers would be distributed along the

3623 miles of unduplicated track and among the

500 communities with population in excess of

2.9 million.

The no-action alternative (both the all-rail

and railroad-barge routes) would have impacts
only on socioeconomic conditions and air

quality (noise), as discussed below. No major
impacts on other resources as a result of the

no-action alternative have been identified,

primarily because no new rights-of-way would
be required for the no-action alternative. Thus
no discussion is presented for water resources,

vegetation, wildlife, aquatic biology, agricul-

ture, recreation, transportation, or visual re-

sources for the no-action alternative.

Employment related to rail maintenance and
support staff could be an additional 2500
people. These would be located in such cities

as Alliance, Nebraska, Kansas City, Missouri,

and other cities identified as maintenance or

inspection stops. Again, because of the number
of towns where these people could be expected
to settle, the only town identified as one likely

to be significantly affected is Alliance,

Nebraska.

A majority of Alliance's population is depen-
dent upon BN for employment and so tends to
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TABLE 4-36

ESTIMATED WATER QUALITY OF DEWATERING PLANT EFFLUENT
UNDER VARYING PROJECT CONDITIONS

Conditions Constituent

Initial

Concentration
(mg/1)

Concentration
After 50 Years

(mg/1)

Typical TDS 900 - 1300 960 - 1310

so,
4

425 - 750 467 - 757

BOD c
o

125 - 175 125 - 175

CI 50 - 70 50 -70

Extreme TDS 1500 - 1900 1560 - 1910

SO,
4

750 - 1075 792 - 1082

CI 50 - 70 50 -70

BOD c 125 - 175 125 - 175

Source: Alan Plummer and Associates 1980.

Notes:

mg/1 = milligrams per liter

TDS = total dissolved solids

SO, = sulfate
4

BOD = biochemical oxygen demand

CI = chloride

A function of well-field water quality, quantity of leached constituents, and coal

processing procedures.

Worst-case estimates, occurring a minimum percentage of the time.
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TABLE 4-37

ESTIMATED ALLOWABLE DISCHARGE QUALITY

Site

Dewatering
Discharge

(cfs)

Alternative

Allowable D

TDS

ischarge

CI

Quality (mg/1)

so
4

Ponca City 4.4 PA a a a

Pryor 3.5 MA, BA 4,419 17 1,110

Pryor 2.0 PA 7,537 17 1,897

Oologah 2.3 MA, BA 881 164 402

Muskogee 3.3 PA a a a

Independence 3.3 PA, MA, BA a 1,140 4,300

White Bluff 3.3 PA, MA, BA a a 6,918

Cypress Bend 12.3 BA a a a

New Roads 1.3 PA, MA a a a

Baton Rouge 3.8 MA a a a

Lake Charles 2.6 PA, MA 225 62 35

Boyce 1.2 PA, MA a 184 112

Wilton 3.3 PA, MA a a a

Notes:

cfs = cubic feet per second
mg/1 = milligrams per liter

TDS = total dissolved solids

CI = chloride

SO. = sulfate
4PA = proposed action

MA = market alternative

BA = pipeline-barge alternative

a = The allowable discharge quality level is greater than 10,000 mg/1,

which is much greater than the level of the slurry quality; the

allowable water quality level would not be exceeded.

4-113



TABLE 4-38

PRELIMINARY ASSESSMENT OF TREATMENT
REQUIREMENTS (percent SO removal)

Oahe Reservoir
Niobrara County Well Field

Carrier Water: Crook County
Well Field

400

Concentration in Transport Water (i

500 1000
ng/1)

1200

Discharge Site

Ponca City None None None None

Pryor None None None 8%

Oologah None 27% 60% 64%

Muskogee None None None None

Independence None None None None

White Bluff None None None None

Cypress Bend None None None None

New Roads None None None None

Baton Rouge None None None None

Lake Charles 91% 94% 97% 97%
Q

Lake Charles None None None None

Boyce None None None None

Wilton None None None None

Source: Alan Plummer and Associates 1980.

a
Applies to highest proposed discharge of 3.5 cfs.

Above salt-water barrier.

Below salt-water barrier.
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TABLE 4-39

PRELIMINARY ASSESSMENT OF TREATMENT
REQUIREMENTS (percent TDS removal)

Carrier Water:

Oahe Reservoir
Niobrara County Well Field

Crook County
Well Field

Concentration in Transport Water (mg/1)

800 1000 1200 1500

Discharge Site

Ponca City None None None None

Pryor
a

None None None None

Oologah None 12% 27% 36%

Muskogee None None None None

Independence None None None None

White Bluff None None None None

Cypress Bend None None None None

New Roads None None None None

Baton Rouge None None None None

Lake Charles 72% 78% 81% 85%

Lake Charles None None None None

Boyce None None None None

Wilton None None None None

Source: Alan Plummer and Associates 1980.

Applies to highest proposed discharge of 3.5 cfs.

Above salt-water barrier.

Below salt-water barrier.
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TABLE 4-40

PRELIMINARY ASSESSMENT OF TREATMENT
REQUIREMENTS (percent chloride removal)

Carrier Water:
Oahe Reservoir

Niobrara County Well Field

Crook County Well Field

Concentration in Dewatering Plant Effluent (mg/1)

40 50 60 70 100

Discharge Site

Ponca City None None None None None

Pryor
a 58% 66% 72% 76% 83%

Oologah None None None None None

Muskogee None None None None None

Independence None None None None None

White Bluff None None None None None

Cypress Bend None None None None None

New Roads None None None None None

Baton Rouge None None None None None

Lake Charles None None None 11% 38%

Lake Charles None None None None None

Boyce None None None None None

Wilton None None None None None

Source: Alan Plummer and Associates 1980.

Applies to highest proposed discharge of 3.5 cfs.

Above salt-water barrier.

c
Below salt-water barrier.
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be supportive of further rail-related growth.
While housing construction has increased as the

population has increased, there has not been a

similar growth in retail services, particularly

entertainment. The police department no
longer deals just with "the town drunk" but now
faces more of the problems associated with

rapid urban growth, including domestic fights,

drug abuse, and petty theft (Fortune 1980).

While local officials voice no concern over the

future, it seems likely that at some point

needed retail services and recreational opportu-

nities as well as certain public facilities will

have to be provided. Given the lack of interest

on the part of the current absentee landlords, it

seems likely that the railroad itself would be
the likely provider, as its stock in the town's

welfare is substantial.

Rail Accidents . Rail accidents attributable to

the all-rail alternative would be approximately

17 per year (Williams 1980). At any one
crossing, the rate is less than one accident

every 10 years (WCC 1980a). Overall, this

increase is small and insignificant.

Community Disruption . Community disruption

is due largely to the presence of at-grade

crossings, which when occupied by a train result

in passenger vehicle delay as well as possibly

emergency vehicle delay. Approximately 500

communities are potentially so affected.

The potential impact of the all-rail alterna-

tive is illustrated in Table 4-41, which shows
existing and future numbers of daily trains for

the most heavily traveled mine-to-market
route. For the Nebraska portions of the route,

the 37.4 MMTA movement would account for

approximately 20 percent of the traffic.

Delays due to this traffic would depend on the

speed of the train which is a function of track

conditions, grade, equipment and traffic control

systems.

Precise estimates of the impacts due to the

37.4-MMTA-related traffic are further compli-

cated by the fact that the railroads have been
working extensively with individual towns to

relieve perceived or anticipated problems.
While it could be expected that related impacts
would be the most severe in towns in Nebraska,

it is impossible to predict the magnitude due to

other projected increases in rail traffic and the

changes that these may induce. Changes such

as rerouting tracks around a city that is now
bisected by the railroad (such as Broken Bow),

would mean that there would be no impacts.

Solutions to grade crossing problems must
be considered on a site-specific basis. The
movement of 37.4 MMTA alone would not cause

significant community disruption. Considered
with other rail traffic and expectations for

growth in this traffic, however, it could cause
significant disruption. While this disruption

cannot be identified by town or quantified for

the whole of the route, it can be noted that

there are increasing local attempts to correct

current rail-related problems. If it is assumed
that a community's willingness to spend funds

for a rerouting or other rail modification effort

is an adequate indication of a significant rail-

related disruption, then in towns such as

Lincoln the current impacts are significant and
it can be expected that in the future such

impacts in other towns will also be significant.

Rail-Barge Alternative

Socioeconomic impacts associated with this

alternative would be minor and would be the

following:

1. Employment for 40 people in St. Louis at a

new or expanded transshipment facility that

would handle approximately 18.3 MMTA.
This would not drastically affect local em-
ployment (Mankus 1980). The cost of this

facility has been estimated to be at least

$19 million (Rieber and Soo 1977a, p. 4-73).

Employment for 729 people as crew on the

barges. Even if these workers were all new
to the area, the impact when distributed

over towns along the 800 miles of the barge
route would be insignificant.

2. An increase of about 2 to 3 tows per day on
the Mississippi River. No significant impact
is anticipated from this increase, as the

open channel of the lower Mississippi is

assumed to have virtually unlimited capa-
city and has been judged capable of handling

an increase of 70 MMTA with ease (Rieber

and Soo 1977b, p. 1-17).
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Table 4-41

EXISTING AND FUTURE TRAIN TRAFFIC OVER ROUTE FROM
WYOMING MINE TO REDFIELD, ARKANSAS

Number of Trains per Day, 1990 a

Number of Trains Total With- Number Related to

Town per Day, 1983 out ETSI 37.4 MMTA of Coal

Torrington, WY
Scottsbluff, NE
Alliance, NE
Broken Bow, NE
Ravenna, NE
Grand Island, NE
Lincoln, NE
Greenwood, NE
Osawatomie, KS
Durand, KS
Dearing, KS
Okay, OK
Van Buren, AR
N. Little Rock, AR
Redfield, AR

3<T
29?

23?

50?
48b

57b

54b

24b

35c

28c

29c

29c

17
c

16c

17c

68

67j

58

130J
128*

139*

13lf

5T
d

d

d

d

d

d

d

20

20

20

20

20

20

20

20

8

8

8

8

5

5

5

Percent
Total Increase

88 29

87 30

78 34

150 15

148 16

159 14

151 14

71 15

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

a Number of trains per day includes loaded and empty trains. Conversion factor of

1.848 tons per year per train per day applied to all ETSI-related traffic over
particular route segment.

b PMM 1979.

c ICC Docket No. 36719 and conversion factor of 1.848 tons per year per train per day

Projections of future traffic not made beyond 1983.
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No-Action Alternative — Air Quality and Noise

3. Recreational use of the Mississippi River

would be unaffected. Most of the recrea-

tional boat use of the river is north of St.

Louis, where the water quality is better.

South of St. Louis, few pleasure craft use

the river (Mankus 1980). Further movement
of 18.3 MMTA would not affect recreation

in such areas as Memphis, Vicksburg, or New
Orleans (Hill 1980).

4. At present, traffic on the Mississippi is at

the rate of one tow per hour. Two or three

additional tows per day would therefore not

significantly increase traffic, congestion, or

accidents (Feld 1980).

4.1.2 AQUATIC BIOLOGY

The potential for hopper car spills into

water bodies exists, and it is anticipated that

such spills could have localized, short-term

significant impacts. A single-car (100-ton) spill

would be expected to smother and kill stream-
bottom invertebrates in at least a 100-square-

yard area. This would represent a loss of

approximately 3 pounds (dry weight) of inverte-

brates and 0.5 pound (dry weight) of fish flesh

that would have been produced from foraging

on the affected invertebrate population

(Table 4-18).

4.1.3 AIR QUALITY AND NOISE

Impacts from operation of coal unit trains

would include coal dust blown from hopper cars

and pollutant emissions from locomotive
engines. Emissions data relating to coal-dust

blow-off are scarce; estimates range from 0.05

percent to 1.0 percent of total tonnage hauled

(EPA 1978b). These figures are in agreement
with the "rough approximation" of 0.1 percent

presented by the Office of Technology Assess-

ment (1977). The actual amount of coal lost

would vary with train speed, meteorological
conditions, and coal composition, but it appears
that losses from a 100-car train hauling 100

tons per car could range from 5 to 100 tons.

These emissions would be spread over the entire

route, and violations of the standard for total

suspended particulates (TSP) would not be
expected.

Emissions of pollutants from locomotive

engines depend on the type of engine and the

terrain along the route, and are directly propor-

tional to the amount of fuel consumed. Emis-
sion factors have been published by the EPA
and summarized by the OTA (1977). These
composite average factors (expressed as pounds
per thousand gallons of fuel consumed) are as

follows: carbon monoxide, 174; hydrocarbons,

78; nitrogen oxides, 430; particulates, 25; sulfur

oxides, 57.

A study done for the Federal Railroad

Administration (Peat, Marwick, Mitchell and
Co. 1979) presents a fuel consumption figure of

16,360 gallons for a unit train round trip

between between Arco Junction and Kansas
City. This route is expected to be similar to

the railroad route for proposed action markets.

Applying the above factors would yield the

following pollutant emissions (in tons per trip):

carbon monoxide, 1.4; hydrocarbons, 0.6; nitro-

gen oxides, 3.5; particulates, 0.2; sulfur oxides,

0.5.

These emissions would occur during every

round trip and would lead to increases in

ambient pollutant concentrations. Site-specific

meteorological data would be necessary to

quantify these increases; however, a report

done for the OTA (1977) indicates that short-

term ambient concentrations would be below
the federal ambient air quality standards.

Noise levels resulting from railroad opera-

tions depend on train speed, the number and
type of locomotives, train weight, and track

type. Maximum sound levels at distances of 50

feet may range from 50 to 100 decibels, A-
weighted scale (OTA 1977; Peat, Marwick,
Mitchell and Co. 1979). The EPA (1974) has

suggested an ambient noise level of 55 decibels

as adequate to protect public health and
welfare. Calculations of projected distances

from railroad tracks where noise levels exceed
55 decibels indicate that persons located closer

than about 2000 feet from the tracks would be

exposed to levels above this limit (Peat,

Marwick, Mitchell and Co. 1979). Thus unit

train operation would have a significant noise

impact, but the number of people affected

would depend upon population distribution along

the rail route.

4-119



Mitigation Measures

MITIGATION MEASURES

The mitigation measures presented are in

addition to several measures (revegetation, for

example) already incorporated into the project

design and discussed in Chapter 1, or will be
attached as stipulations to the Authorizing

Actions as detailed in Appendix D. ETSI has

reviewed the mitigation measures presented in

this section and is committed to implement
these measures.

Federal field compliance officers would
conduct field inspections to ensure that all

stipulation requirements are met by the grantee

(ETSI) and its contractors. During key con-

struction periods, the compliance officer may
be at a specific site until construction is

completed. If the grantee violates the terms
and conditions of the right-of-way grant, the

federal agency may issue immediate orders to

suspend operations in order to protect public

health and safety and the environment.

These measures apply to the proposed action

and alternatives, except where measures apply

to a specific alternative as noted.

1. Measure : Where higher volumes of test

water would be discharged into streams
during low flow periods, route hydrostatic

test water through settling or detention

basins or through straw or hay bales in order

to decrease the levels of iron and suspended
solids in the discharge water.

Effectiveness : Field experience by Butler

(1980), McCabe (1980), and Bennett (1980)

indicates that these measures can reduce
the levels of iron and suspended solids in the

discharge water to meet applicable local

requirements. Such measures would there-

fore be effective in eliminating any water
quality impacts.

2. Measure : To control erosion and excess

levels of stream turbidity, hydrostatic test

water will be routed directly into a flowing

stream at reduced levels of velocity. By
careful routing of discharge water into the

drainage and controlling velocities, erosion

and excess levels of turbidity will be
avoided.

Effectiveness : This measure would reduce
the potentially high velocity of flow of the

discharge and would be effective in

controlling erosion and excess levels of

stream turbidity.

3. Measure : In order to avoid affecting wet-

land habitat, site-specific visits should be
made to detail the location of these

wetlands: in Kansas, at the crossing of

Rattlesnake Creek (MP 551); North Fork
Ninnescah River (MP 567); South Fork
Ninnescah River (MP 593); and in Arkansas,

MP 1010. When mapped in more detail in

relationship to the proposed action route,

these areas should be avoided to the extent

possible.

Effectiveness : These actions would be an-

ticipated to be successful in eliminating

significant effects on wildlife associated

with these wetlands.

4. Measure : When strutting grounds of the

greater prairie chicken along the Colorado
alternative route between MP C-310 and
C-330 are located prior to right-of-way

acquisition, these areas will be avoided.

During strutting periods of the greater

prairie chicken, steps will be taken to avoid

disturbing the birds as required.

Effectiveness : These actions would be an-

ticipated to reduce any potential effects on
the greater prairie chicken in Colorado.

5. Measure : In order to avoid affecting the

northern swift fox along the Oahe pipeline

in South Dakota, a more detailed identifica-

tion of denning sites in relationship to the

Oahe alternative pipeline route between MP
35 and 65 should be made.

Effectiveness : This action would be antici-

pated to be successful in eliminating the

possibility of destruction of denning sites

between MP 35 and 65.

6. Measure : In order to avoid affecting an

important winter range area for mule deer,

construction should be avoided along the

Oahe water pipeline in Wyoming between
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Monitoring Programs

MP 195 and 225 from December through

March.

Effectiveness : This scheduling adjustment
would be anticipated to be entirely success-

ful in eliminating significant effects on
wintering mule deer between MP 195 and
225 of the Oahe alternative.

MONITORING PROGRAMS

Because of the potential impact associated

with the use of Madison Formation water by
ETSI, a ground- water and surface-water moni-
toring network in addition to that required by
Wyoming state law should be implemented by

the grantee (ETSI). This monitoring program
would not mitigate impacts but would allow

determination of impacts and allow possible

solutions to be developed. This monitoring
program would serve as:

• An early warning of impending impacts
so that remedial measures could be

implemented to prevent significant im-

pacts to water users other than ETSI

• A data base that can be used to update

and reassess potential impacts, should

this become necessary

• A data base that would allow distinctions

to be made between changes in the

water resource caused by ETSI, changes
caused by other water users, and changes
caused by natural fluctuations in the

environment, such as climate

This network is designed to complement
federal, state, and university programs now
being conducted. Adopting the network would
require that ETSI implement several additional

courses of action once the well-field site

(Niobrara or Crook County) is chosen. Table
4-42 is a general outline of this proposed
monitoring network; more details of this net-

work are provided in the Well-Field Hydrology
Technical Report (WCC 1980b).
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TABLE 4-42

OUTLINE OF MONITORING RECOMMENDATIONS

• Continue USGS stream gage and observation well program (Table 4-43).

• Monitor Madison ground-water users in northeastern Wyoming and western

South Dakota for water levels (potentiometric head), water quality, and

water use.

• A Minnelusa water-well monitoring program should be designed and imple-

mented near the selected ETSI well-field site after an inventory of these

wells is completed.

• Install one Madison Group well and one Minnelusa Formation well between

the city of Gillette well field and Upton, Wyoming.

• After the ETSI well field has been constructed and is in operation, monitor

all ETSI production wells for rate of production, water levels, and water

quality.

• A person or group, designated by mutual agreement with ETSI and state

and federal agencies, should be established to collect, analyze, and report

on the information collected by this monitoring network. A responsible

authority, not associated with this person or group and having an under-

standing of the well-field operation and the Madison aquifer system, should

be designated to review the data and analyses from the above-named

person or group and to respond to any problems that could occur as a result

of ETSI's well-field development.
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TABLE 4-42 Continued

• These general recommendations should be implemented regardless of which

individual plan is followed. Except for the recommendations directly

pertaining to ETSI's development, these recommendations should be imple-

mented in order to establish more complete hydrologic baseline conditions

in the area and to assess impacts that are likely to occur as a result of

present use of the water resources. The stress on the hydrologic system in

this area, both present and future, is significant enough to warrant such a

program, regardless of whether ETSI's project is approved. Programs by

the U.S. Geological Survey, the U.S. Environmental Protection Agency, the

University of Wyoming Water Resources Research Institute, and others

that are inventorying and monitoring the water resources in the area should

be continued.

Plan It Niobrara County Well Field Only

• All Madison (Pahasapa-Englewood Formation) and Minnelusa ground-water

users in the Edgemont area should be monitored for water levels, water

quality, and water use.

• Observation wells should be installed at or near locations OW-5 through

OW-8 (Map 4-5). Wells OW-5 through OW-7 should be completed in the

Madison Group, and Well OW-8 should be completed in the Minnelusa

Formation. Periodic water-level measurements should be made from these

wells. Except when initially installed, no water quality samples need to be

collected from these wells.

Plan 2t Niobrara County and City of Gillette Well Fields

• The recommendations as outlined under Plan 1 should be implemented.

• Production from the Gillette well-field should be measured to account for

the amount of water supplied to ETSI.
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TABLE 4-42 Concluded

Plan 3; Crook County Well Field Only

• All Madison ground-water users in the well-field area should be monitored

(Bell Creek, Montana; western Butte and Lawrence Counties, South

Dakota; Crook County, Wyoming) for water levels and water quality.

• Observation wells should be installed at or near locations OW-9 through

OW-11 (see Map 4-5). Wells OW-9 and OW-10 should be completed in the

Madison Group, and well OW-11 should be completed in the Minnelusa

Formation. Periodic water-level measurements should be made from these

wells. Except when initially completed, no water quality samples need to

be collected from these wells.

• A stream gage, measuring daily stream flow and similar to those used by

the U.S. Geological Survey, should be installed on the Belle Fourche River

near Township 57 North and Range 63 West in Wyoming.

Plan 4; Crook County and Gillette Well Fields

• The recommendations outlined under Plan 3 should be implemented.

• Production from the Gillette well-field should be measured to account for

the amount of water supplied to ETSI.
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TABLE 4-43

STREAM GAGING STATIONS AND MONITORING WELLS

Stream Gaging
Station No. Gaging Station Name State

Monitoring
Location No,

(Map 4-5)

SD SG-1

SD SG-2

SD SG-3

WY SG-4

SD SG-5

WY SG-6

WY SG-7

WY SG-8

WY SG-9

WY SG-10

WY SG-11

SD SG-12

SD SG-13

06428500

06430000

06430500

06429905

06431500

06427500

06426500

06429500

06392900

06392950

06394000

06402000

06395000

Belle Fourche River at WY-SD state line

Murray Ditch at WY-SD state line

Redwater Creek at WY-SD state line

Sand Creek near Ranch A, near Beulah, WY

Spearfish Creek at Spearfish, SD

Belle Fourche River below Keyhole Reservoir

Belle Fourche River below Moorcroft, WY

Cold Springs Creek at Buckhorn, WY

Beaver Creek at Mallo Camp, near
Four Corners, WY

Stockade Beaver Creek near Newcastle, WY

Beaver Creek near Newcastle, WY

Fall River at Hot Springs, SD

Cheyenne River at Edgemont, SD

Observation Well No. Well Name Aquifer
Monitoring

State Location No.
(Map 4-5)

443503104425101

443459104425601

U.S. National Park Service

(Devils Tower)

U.S. National Park Service

(Devils Tower)

Minnekahta Limestone WY OW-1

Madison Group WY OW-2
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Map 4-5. LOCATION OF EXISTING AND PROPOSED STREAM GAGES AND
OBSERVATION WELLS FOR THE ETSI MONITORING NETWORK
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CHAPTER 5

RELATIONSHIP BETWEEN LOCAL SHORT-TERM
USE OF THE ENVIRONMENT, MAINTENANCE AND
ENHANCEMENT OF LONG-TERM PRODUCTIVITY,

AND IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENT OF RESOURCES

This chapter provides a perspective of the

effects of the proposed project on the long-

term use of man's environment. Of special

concern are any irreversible and irretrievable

commitments of resources. An irretrievable

commitment of a resource means that such a
commitment is incapable of being reversed;

i.e., once initiated, the use, direction, or condi-
tion would continue. An irretrievable commit-
ment means the resource is essentially irre-

coverable, not reusable.

The cumulative impacts, trends, long-term
benefits and trade-offs, commitment of resour-

ces, relationship to National Environment
Policy Act goals, and possible conflicts with

land use plans are discussed below.

5.A CUMULATIVE IMPACTS

Cumulative impacts are the impacts on the

environment which result from the incremental
impact of the action when added to known and
proposed future projects. Only those projects

that would interact with the construction or

operation of the proposed acron were con-
sidered. Cumulative impacts can result from
individually minor but collectively significant

actions taking place over a period of time.

The assessment of cumulative impacts for

the coal slurry pipeline system indicated that

the only major cumulative impacts would occur
to water resources and socioeconomic consider-
ations, as described below.

5.A.1 WATER RESOURCES

The purpose of this section is to discuss the

cumulative impacts that are calculated to

occur between 1985 and 2035 as a result of

ground-water withdrawals by present and
planned users of Madison water, as well as by
ETSI (Tables 5-1 and 5-2). Present users and
proposed ETSI withdrawals were considered in

Sections 4.A.1 and 4.F.I.

The proposed ETSI withdrawals from the

Madison aquifer would not be the only produc-
tion that occurs from the Madison aquifer in

the western part of the Black Hills region

during the period 1985 to 2035. Existing

Madison water users will continue to produce
ground water, and new water supply systems
will be developed to produce ground water from
the Madison aquifer. Only two water supply

systems, besides ETSI's Niobrara County well

field, are planned to begin operation between
1980 and 2035. The city of Gillette plans to

produce ground water from the Madison aquifer

at a well field near Moorcroft in 1981, and
Black Hills Power and Light plans to begin
producing ground water from the Madison aqui-

fer for a new power plant near Osage in the

1990s. Ground water produced for these two
new projects are projected to average 6.2 cubic

feet per second (cfs) (4500 acre-feet per year)

and 2.0 cfs (1450 acre-feet per year), respec-
tively.

The projected water production from the

Madison aquifer during the period 1985 to 2035
was simulated so that the cumulative impacts
of Madison water production, defined as all

present and planned production, could be
assessed (Tables 4-1, 5-1, and 5-3). The draw-
downs that occur as the result of simulated
water production during this period, excluding
the proposed ETSI development, are shown on
Map 5-1 and Table 5-1. Drawdowns of greater
than 50 feet would occur only near the Gillette

well field and Osage, Wyoming, areas where
simulated production rates increase during the
period 1985 to 2035. The spring and stream
flow reductions for the period 1985 to 2035 are

listed in Table 5-2. Most of this impact would
be caused by pumping from the city of Gillette

well field (Column B on Table 5-1). The flow of
Sand Creek would decrease by 3 cfs, but base
flow reductions in other streams would be less

than 0.5 cfs. The impacts of the stream flow
reductions on aquatic biology are discussed in
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TABLE 5-3

PUMPING SCHEDULE FOR CITY OF GILLETTE WELL FIELD NEAR MOORCROFT, WYOMING

Maximum Amount That
Total Amount Supplied Could Be Available

Time Period Pumping Rate: cfs to City of Gillette: cfs to ETSI: cfs

(years) (acre-feet per year) (acre-feet per year) (acre-feet per year)

1985-1995 15.60* (11,292) 4.19 (3032) 11.41 (8260)

1995-2005 15.60 (11,292) 5.91 (4272) 9.69 (7020)

2005-2015 15.60 (11,292) 6.77 (4902) 8.83 (6390)

2015-2025 15.60 (11,292) 7.23 (5232) 8.37 (6060)

2025-2035 15.60 (11,292) 7.46 (5402) 8.14 (5890)

Source: James M. Montgomery Consulting Engineers 1979.

Equivalent to 10 million gallons per day
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Map 5-1. DRAWDOWNS (in feet) IN THE MADISON POTENTIOMETRIC
SURFACE FOR THE YEAR 2035 WITH PUMPING BY CURRENT
AND PLANNED MADISON WATER USERS ONLY
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Cumulative Impacts — Socioeconomic Considerations

the Aquatic Biology Technical Report (WCC
1980g).

The drawdowns that occur as the result of

total projected water production during the

period 1985 to 2035, including the proposed

ETSI developments, are shown on Maps 5-2 to

5-5, Figures 5-1 to 5-4, and Table 5-1.

Madison water users that would be most
affected would be those located at Osage,
Upton, Devils Tower, and Hulett, Wyoming, and
Bell Creek, Montana (Table 5-1). Drawdowns
could be expected to increase by as much as 50

feet in these areas. Drawdowns would also be
greater at the Crook County well field and the

city of Gillette well field largely because of

Gillette well-field pumping. The stream and
spring flow reductions for this same period are

listed in Table 5-2. The cumulative impacts of

pumping from the Madison aquifer system are

similar to the impacts calculated by simulating

only the proposed ETSI withdrawals, except in

the vicinity of the Gillette well field, where
drawdowns are larger than those simulated for

ETSI pumping alone.

The probability distributions of drawdowns
in the Madison aquifer from Monte Carlo simu-
lations of ETSI's proposed withdrawals show
that the drawdowns calculated in Section 4.A.I.

are greater than the values that have a 50

percent exceedance probability (WCC 1980b).

This suggests that the values computed are

conservative in the sense that they have a

smaller probability of being exceeded rather

than not exceeded. However, conclusive doc-

umentation of aquifer system properties that

may lead to regional assessments based on the

proposed conceptual model would only be avail-

able when the effects of large-scale, long-term
water production are carefully observed (WCC
1980b).

5.A.2 SOCIOECONOMIC CONSIDERATIONS

Construction of the proposed project would
contribute to cumulative socioeconomic
impacts, mainly in the vicinity of the expan-
ding coal mines in eastern Wyoming. However,
this impact would be short term, from one to

two years. No significant cumulative impacts

are expected as a result of construction or

operation of the slurry pipeline or the de-

watering plants.

Cumulative impacts in Campbell County,
Wyoming, would be substantial. Specifically:

• Population is projected to double in 5

years.

• The city of Gillette has doubled and in

some cases tripled the capacity of

existing facilities to prepare for this

growth, creating a financial burden.

• A short-term shortage in housing is

foreseen.

• Some long-term, but unquantifiable,

social changes are expected.

Growth resulting from the several energy
developments in Converse County, Wyoming,
would be significant. Population could increase

by as much as 40 percent in 5 years, and the

costs of increasing the necessary public

services could be substantial. Douglas and

Glenrock could experience negative fiscal

balances. Housing is also likely to be a

problem. ETSI's share of the shortfall could

range between 1 and 10 percent.

There do not appear to be any significant

cumulative effects in Weston County,

Newcastle, and Upton. The towns are planning

for a "desired" population growth, although the

extent of that growth is uncertain.

Much of the future growth in Niobrara

County, Wyoming, would be related to the ETSI

project. As a result, the population would
increase substantially within less than two
years, however, this increase would last for

only one to two years. Plans have already been

made to expand water and wastewater facilities

to serve a population of 3000. This should

provide the necessary capacity. The town of

Lusk would bear the major portion of the

burden due to increased population; it would
not, however, directly experience any
significant increase in property tax revenues
from the ETSI components.
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lap 5-2. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING BY EXISTING
AND PLANNED MADISON USERS, WITH ETSI PUMPING FROM
NIOBRARA COUNTY WELL FIELD ONLY (PLAN 1)
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Map 5-3. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING BY EXISTING
AND PLANNED MADISON USERS, WITH ETSI PUMPING FROM
NIOBRARA COUNTY AND GILLETTE WELL FIELDS (PLAN 2)
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Map 5-4. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING BY EXISTING
AND PLANNED MADISON USERS, WITH ETSI PUMPING FROM CROOK
COUNTY WELL FIELD ONLY (PLAN 3)
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Map 5-5. DRAWDOWNS (in feet) IN THE MADISON AQUIFER POTENTIOMETRIC
SURFACE AFTER 50 YEARS (1985-2035) OF PUMPING BY EXISTING
AND PLANNED MADISON USERS, WITH ETSI PUMPING FROM CROOK
COUNTY AND GILLETTE WELL FIELDS (PLAN 4)
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Trends Having a Significant Impact on Environmental Values — Trade-Offs

5.B TRENDS HAVING A SIGNIFICANT
IMPACT ON ENVIRONMENTAL VALUES

ETSI's proposed pipeline would be the third

coal slurry pipeline to operate in the United
States (only one is currently in operation) and
the first to transport large tonnages over long

distances to multiple markets. Successful

operation of this project may result in a trend

to transport more coal by pipeline rather than

solely by conventional means such as rail,

barge, and truck, especially if the demand for

coal increases as presently projected. This

trend is not likely to significantly affect

environmental values because pipeline con-

struction impacts are short term and operation

impacts are relatively insignificant. Increased

movement of coal by pipeline could result in a

trend to move large volumes of water from
areas where water is scarce to areas where
water is more abundant. This could have signif-

icant, undetermined impacts on water-scarce
areas.

5.C LONG- AND SHORT-TERM BENEFITS,
TRADEOFFS

5.C.1 BENEFITS

Ground- Water Hydrology
Project operation would provide extensive

new scientific information on the Madison
aquifer.

Employment
Employment would be provided during both

construction and operation of the proposed pro-

ject. Construction employment from 1983

through 1989 would total 9712 worker-years.

Operation employment would total 37,650

person-years during the 50-year life of the

project (53 X 50).

Tax Revenues
Property, sales, and use taxes imposed

during construction and operation of the pro-

posed project would contribute to the funding
of government services in the counties crossed

by the pipeline project.

Cultural Resources
Information gained during cultural resource

inventory, data recovery, and other investiga-

tions would provide long-term benefits to the

understanding of earlier cultures.

5.C.2 TRADE-OFFS

Water Resources
Operation of the project would result in the

removal of 1,025,000 acre-feet (20,500 x 50) of

water from the Madison formation during the

50-year life of the project.

Materials

Construction and operation of the pipeline

system would result in the one-time use of

some building materials and supplies. Many
other materials and supplies could be reused or

recycled when surface facilities are removed at

project termination.

Energy
Energy expended on this project in the man-

ufacture and transport of materials to the site

would not be available for other uses. Gasoline

and diesel fuel would be burned by vehicles and
machinery during construction of the pipeline

and surface facilities. Energy would also be

consumed during operation, at the rate of 4.0

percent of the total energy transported.

Cultural Resources
Construction of the pipeline system could

potentially destroy some unknown subsurface

historical or archaeological remains. There
could be a loss of knowledge because any exca-

vated sites could be precluded from future

scientific studies employing techniques not yet

developed.

Visual Resources
The visual resources in the project area,

primarily near surface facilities, would be ad-

versely affected.

Some impacts would be short term (asso-

ciated with the construction period), others

would be long term, in some cases extending

beyond the life of the project (e.g., recovery of

the Madison Group potentiometric surface, and
re-establishment of woodland areas).
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Commitment of Resources — Relationship of Proposal to NEPA

beyond the life of the project (e.g., recovery of

the Madison Group potentiometric surface, and
re-establishment of woodland areas).

5.D COMMITMENT OF RESOURCES

Construction and operation of the proposed

project would result in the commitment of

some environmental resources and energy.

Environmental resources that would be

committed include:

• Vegetation . Loss of 6389 acres of wood-

land would be a long-term commitment
of resources.

• Wildlife . Some wildlife and aquatic life

would be irretrievably lost during project

construction (short term). These would
consist primarily of small terrestrial

animals lost during right-of-way clearing

and fish and aquatic invertebrates lost

during construction at stream crossings.

Production of wildlife habitat (vegeta-

tion) would also be lost until disturbed

areas are reclaimed. At surface facili-

ties, these losses would constitute a

long-term commitment of resources.

• Cultural . Some subsurface sites may be

irretrievably and permanently damaged
or destroyed during construction. Miti-

gation through recovery of data requires

the commitment of a resource to a use

that may preclude future scientific

studies employing techniques not yet

developed.

• Steel . Since the pipeline would be left in

the ground at the time of project aban-
donment, the 725,000 tons of steel used

to form the pipeline would be a per-

manent commitment of this resource.

• Concrete . The estimated 90,000 cubic

yards of concrete used to construct this

project would be a permanent, irrever-

sible commitment of this resource.

• Fuel . The fuel used in vehicles and other

machinery during construction and oper-

ation would be a permanent, irreversible

commitment of the resource.

• Energy . The proposed action would also

consume energy at the rate of 664,000
Btu/ton of coal, which would be

equivalent to 4.0 percent of the total

energy (coal) transported.

• Paleontology . Destruction of paleon-

tological resources would be an irrever-

sible, permanent commitment of the

resource.

5.E RELATIONSHIP OF PROPOSAL TO
NATIONAL ENVIRONMENTAL POLICY
ACT GOALS

The proposed project would contribute to

energy production in a manner that minimizes
the environmental impacts. (See Tables 2-3

and 2-4 for a comparison of environmental
impacts for the proposed action and alter-

natives.) Slurry-pipeline transportation of coal

allows the continued use of a variety of surface

resources and results in minimal risks to human
health and safety and minimal degradation in

the quality of life (Table 5-4).

Risks to Health and Safety

Accidents During Construction . Precautions

would be taken to minimize the number of

accidents and injuries during construction of

the project. Access to construction sites would

be restricted to avoid injuries to the public.

Accidents During Operation . The likelihood of

pipeline operation resulting in any injuries to

pipeline personnel or to the public is considered

remote for two reasons: (1) the pipeline would

be buried, and (2) the coal slurry mixture is

nonexplosive, nonflammable, and essentially

nontoxic.

Thus even if a rupture or leak were to occur

(see the Ruptures and Spills Technical Report
[WCC 1980J] ), the spilled material would not

be hazardous if contacted by the skin, would

not form harmful vapors, and would actually

tend to extinguish any fires since the slurry

would consist of approximately 50 percent

water.
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Relationship of Proposal to NEPA - Conflicts with Land Use Plans, Controls, and Constraints

Quality of Life

Transportation of coal in slurry pipelines is

not expected to cause a degradation in the

quality of life since the pipeline would be

underground and the right-of-way would be

reclaimed. Some degradation in the quality of

life would occur in the area near Gillette,

Wyoming, during project construction as a

result of an increase in population related to

the presence of construction workers. Tax
payments to counties along the route would

create new revenues that could be used to

improve the quality of life. Some new services

would be required that would somewhat offset

the increase in tax revenues.

5.F CONFLICTS WITH ^AND USL PLANS,
CONTROLS, AND CONSTRAINTS

The proposed action ana alternatives would
cross areas under the jurisdiction of planning

authorities responsible for preparation anQ doc-

umentation of plans for a variety of resources.

These plans range from State Comprehensive
Outdoor Recreation Plans (SCORP) to the plans

of local, special-purpose districts. Numerous
federal plans, including those developed for

Bureau of Land Management (BLM) and Forest

Service lands, also exist.

Rural lands designatea by a state or federal

agency for a special use, such as wilderness,

recreation, agriculture, or grazing, have been
reviewed and conflicts noted under the appro-

priate section. Specifically, the project plans

present no conflicts with either BLivi Manage-
ment Framework Plans in Wyoming (Bessinger

1980) or Forest Service land-use plans for the

Thunder Basin National Grassland (Olsen 1980).

City, county, and regional land-use plans

have been collected and anticipated conflicts

noted by local authorities. These plans serve

generally as guidelines for development rather

than as legally restrictive documents and have

been found to accommodate utility-related

development as a necessary element in the

urban infrastructure.
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GLOSSARY

Acre-foot - the volume of water that would cover one acre to a de
L
)th of one

foot, equivalent to 43,560 cubic feet. One cubic foot per second (cfs),

flowing for 24 hours, is equivalent to 1.983 acre-feet.

Air quality standard - any state or national ambient air quality concentration

limit not to be exceeded more than a specified number of times per year.

Each standard is based on measurements over a given time period.

Air quality standards, primary - standards intended to protect the health of most
people with a margin of safety.

Air quality standards, secondary - standards intended to protect property and
other human welfare values, including aesthetics.

Ambient - in the case of air quality, the portion of the atmosphere external to

buildings.

Ancillary facilities - those structures (pump stations, power and communications
lines, cathodic protection systems) which are necessary for the continuous

operation or maintenance of the pipeline.

Anticline - a convex fold, the core of which contains the older rocks.

Applicant - in this environmental impact statement, applicant refers to Energy
Transportation Systems Inc. (ETSI).

AQCR (Air Quality Control Region) - The United States is divided into AQCRs
for designating jurisdictional boundaries in measuring and maintaining air

quality.

Aquifer - one or more formations that contain sufficient permeable material to

yield significant quantities of water to wells and springs.

Aquifer test - see Pumping Test.

Artesian - see confined aquifer.

As- mined coal - coal that has not been processed (cleaned) to remove the

impurities and noncombustible components such as rocks and gravel.

Authorizing action - granting of a permit, easement, license, or similar legal

privilege that is needed before a proposed project can proceed.

Average, one-hour - the average of all measurements made in a one-hour period;

other averages for three hours, twenty-four hours, and one year are used in

air quality monitoring.

Backfill - earth that is replaced after a construction excavation.

Base flow - that part of a stream flow derived from ground water.
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Baseline - air quality, water quality, or meteorological data used as a starting

point in estimating the impact of new emissions.

Basin - a general term for a depressed or concave, downward, sediment-filled
area.

Benthic macroinvertebrate - an animal that can be seen with the naked eye, that

does not have a backbone, and lives in or on the bottom of a body of water.

Biological diversity - the variety of plants or animals; the more diverse a system
is, the more kinds of plants and/or animals it contains.

Biological production - the quantity of organic matter produced by a living

system (i.e., by an organism, a group of organisms, or an ecosystem). Two
types of production are recognized: Primary production is the quantity of

organic matter produced by green plants through photosynthesis; secondary
production is the quantity of animal material produced.

Biological productivity - the rate of production of organic matter by living

organisms (i.e., the amount per unit time).

Biota - the plant and animal life in an area.

Blanketed - covering an area to be blasted with heavy mats to reduce the extent

of flying debris from the blasting.

Blue-green algae - microscopic aquatic plants that belong to the phylum
Cyanophyta.

Caddisfly - the adults are slender insects with four wings, sometimes with hair-

like scales which give them a mothlike appearance. The larvae live in

water and often build cases of sand, small pebbles, leaves, etc.

Capital-intensive - in this instance, refers to a project in which the major
operating cost component is attributed to fixed charges on the capital

investment.

Cathodically protected - protected against corrosion by means of a weak electric

current applied to the pipeline to offset the galvanic action causing metal
corrosion.

Centrifuge - a machine that separates solids from liquids by means of a rapidly

rotating chamber.

Chiseling - loosening the soil, without inverting and with a minimum of mixing of

the surface soil, to shatter restrictive layers below normal plow depth that

inhibit water movement or root development (called "chiseling" when the

restrictive layers are less than 16 inches deep).

Clariflocculator - a physical-chemical process to remove suspended solids from a

liquid.
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Clastic - consisting of rock or organic fragments or structures that have been
moved from their place of origin.

Coating - a field operation for preparing a pipeline to be lowered into the ditch.

The line is coated with an inert material, then spiral-wrapped with a tough,
inert wrapper. Machines ride the pipe, and coat and wrap in one continuous

operation. This process protects the pipeline from corrosion. For some
pipeline jobs the pipe may be coated and wrapped at a mill or construction

yard site. Any damage to the coating from transportation or handling can
be corrected before the pipe is installed.

Concentration - the relative content of a component (as dissolved or dispersed

material); measured by weight or volume of material per unit volume of

the medium.

Cone of depression - the roughly conical shape produced in a potentiometric

surface by pumping.

Confined aquifer - an aquifer containing confined ground water. In a confined

aquifer, the water level in a well usually rises above the top of the aquifer.

If it does, the well is called an artesian well and the aquifer is said to exist

under artesian conditions. In some cases the water level may rise above
the ground surface, in which case the well is known as a flowing artesian

well and the aquifer is said to exist under flowing artesian conditions. The
water level in a well in an unconfined aquifer rests at the water table.

Copepod - small aquatic crustaceans.

Cultural resources - remains of human activity, occupation, or endeavor, as

reflected in sites, buildings, artifacts, ruins, etc.

Criteria pollutant - an air pollutant for which a national ambient air quality

standard exists.

Critical habitat - habitat essential to the conservation of an endangered or

threatened species.

Crustacean - invertebrate (animals without backbones) with body divided into

two sections, two pairs of antennae, often have jointed appendages and
often have gills. Crayfish, prawn and river shrimp are common forms.

Decibel - a unit for expressing the relative intensity of sounds on a scale from
(for the average least perceptible sound) to about 130 (for the average pain

level).

Diatom - microscopic aquatic plants that belong to the phylum Bacillariophyta.

Diffusion model - graphs, formulas, or equations which estimate the dilution of

an air pollutant as it is transported by the wind.

Drawdown — the decline in the potentiometric head in an aquifer at a specified

period of time. Drawdown is also defined as the difference between the
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elevation of the water level in a well under non-pumping (static) conditions

and the elevation under pumping conditions.

Ecotone - blurred, indefinite transition area between two communities.

Emission - A substance, whether gaseous or particulate, released by human
activity into the air or water.

Endemic - restricted to a particular geographical area.

Ephemeral stream - a stream which flows only in direct response to precipitation

in the immediate watershed or in response to the melting of a cover of

snow and ice, and which has a channel bottom that is always above the

local water table.

Forb - a broad-leaved flowering plant, as distinguished from the grasses, sedges,

etc.

Front - in meteorology, the boundary zone between two dissimilar air masses.

Fugitive dust - particulate matter composed of soil which is uncontaminated by
pollutants resulting from industrial activity.

Headwaters - small streams that are the sources of a river.

High-gradient streams - characterized by the majority of the stream having a

moderate to fast current.

Host - an organism which is a source of food for a parasite. The parasite may
live on the outside or inside of the host and may be harmful or harmless.

Hydrostatic testing - filling a pipeline with water under pressure to test for

tensile strength (its ability to hold pressure without rupturing).

Intake - the place at which a liquid (primarily water) is taken into a pipe,

channel, etc.

Intermittent stream - (a) A stream or reach of a stream that drains a watershed
of at least one square mile, or (b) A stream or reach of a stream that is

below the local water table for at least some part of the year, and obtains

its flow from both surface runoff and ground-water discharge.

Larval - an immature stage for an animal that is intermediate between the egg
and the adult. The larva is different in appearance from the adult.

Lineament - straight or gently curved lengthy features of the earth's surface,

frequently expressed topographically as depressions or lines of depression.

Some express valid structures such as faults, aligned volcanoes, and
jointing; the meaning and origins of others are obscure.

Lithic artifact - a man-made object relating to a specific stage in man's use of

stone as a cultural tool.
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Loessial soil - bluff-colored, wind-blown deposit of fine silt or marl, usually

unstratified, which is often exposed in the bluffs with steep to vertical

faces.

Low gradient streams - characterized by the majority of the stream having a

moderate to slow current.

Madison Group - a water-bearing geologic formation extending under portions of

Wyoming, South Dakota, Nebraska, Montana, North Dakota, and Canada.

Mainstem - the river or stream proper, not referring to any of its tributaries.

Market configuration - the route taken to transport coal by pipeline to terminals

listed for the market alternative.

Mayfly - also known as shad flies, salmon flies, and June bugs. The adults are

sluggish insects with slender filaments at the tail end of the body and have
large triangular wings. The immature mayfly lives in the water, while the

adult lives on land. The adult may live for only a few days, while the

immature stage may last for several years.

Microgram - one millionth of a gram.

Monitoring, air quality - measurements of instantaneous or average ambient air

pollutant concentrations.

Monitoring well - a well used to collect hydrologic data.

Monocline - a unit of strata that dips or flexes from the horizontal in one
direction only and is not part of an anticline or a syncline.

Mussel - an aquatic invertebrate two-shelled animal; a clam.

Nitrogen dioxide - a molecule of one nitrogen and two oxygen atoms - NO-.

Nonresurgent spring -- a spring whose flow does not originate from upgradient
streamflow losses. Resurgent springs are associated with disappearing

streams.

Oxidant - a mixture of chemically oxidizing compounds formed from reactions in

the atmosphere.

Ozone - a molecule of three oxygen atoms: 0„.

Paleontology - a science that deals with the life of past geological periods and is

based on fossil remains.

Particulate matter - pulverized material or droplets, typically averaging one

micron or smaller in diameter.

Perennial stream - a stream or part of a stream that flows continuously during

all of the calendar year as a result of ground-water discharge or surface
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runoff. The term does not include intermittent stream or ephemeral
stream .

Periphyton - microscopic organisms that are attached to objects under water.

Petroglyph - figures, symbols, or scenes pecked or etched in rock.

Phytoplankton - microscopic plant life suspended in the water of aquatic

habitats.

Plankton - microscopic aquatic plants or animals.

Potentiometric surface - a surface that represents the static water level or head
in an aquifer. In a confined aquifer, it is defined by the levels to which
water will rise in tightly cased wells. The water table is a particular

potentiometric surface.

Pumping test - a test made by pumping a well and observing the change in

hydraulic head in the aquifer.

Raptor - predatory bird, such as the eagle, hawk, and owl.

Reproductive potential - the potential number of offspring that could be
produced.

Riparian - relating to or living on the bank of a river or stream.

Riprap - a foundation or sustaining wall of stones (as on an embankment slope) to

prevent erosion.

Slurry - a mixture containing a fine, insoluble material (such as coal) and a fluid

(such as water).

Spread - a group of construction personnel and equipment assembled to do a

major construction job. The workers and equipment are dispersed along the

right-of-way.

Stipulation - a legal requirement.

Stringing pipe - placing joints of pipe end-to-end along a pipeline right-of-way in

preparation for welding the joints together to form a pipeline.

Subsoiling - loosening soil to depths greater than 16 inches (see "Chiseling").

Substrate - soil, organic, and/or rock materials found on the bottom of aquatic

habitat.

Throughput - in this report, the amount of coal delivered by means of the slurry

pipeline.

Transmissivity - the rate at which water moves through a unit.
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Turbid - muddy or cloudy from having the sediment stirred up and suspended in

the water column.

Unit train - a train whose entire cargo is loaded from one source and delivered to

only one customer.

Vascular plants - plants that have specialized tissues that move water and food

throughout the plant.

Watershed - the area drained by a river or river system.

Wind rose - A 360-degree circle broken into 16 equal sectors used for displaying

frequency distributions of wind speed and direction.

Zooplankton - small microscopic animals suspended in the water of aquatic

habitats.
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CONSULTATION AND COORDINATION

Appendix Page

B-l Public Involvement in EIS Scoping Process B-l

B-2 Consultation and Coordination B-6
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TABLE B-2

SUMMARY OF WORK GROUP BALLOTING

Issue Votes

WATER ISSUES
Subsurface Water

General
Effects in Nebraska and South Dakota
Subsurface-Surface Water Relationships

Effects in Wyoming
General
Water Rights

Alternative Sources of Water
Water Recycling
Water Quality

At Delivery Points

At Source
Wetlands and Stream Crossings

Effects on Flood Control Structures

Interbasin Transfer of Water
Alternative Uses of Water

SOCIOECONOMIC ISSUES
Employment Effects

Local Socioeconomic Concerns
Cost-Effectiveness

Landowner Rights and Eminent Domain
Construction Impacts
Slurry Proposal as Precedent-Setting

Slurry Proposal vs. Local Sources of Energy
Taxation and Revenues
Demand for Coal

ENVIRONMENTAL ISSUES
General
Fish and Wildlife

Habitat
Populations

Threatened and Endangered Species
Reclamation
Agriculture

Archeology
Land Use
Coal Dust
Noise

PROJECT DESIGN ISSUES
Description of Proposal

Alternative Routes
Economics of the Proposal

Health and Safety Considerations

Alternative Fluids

OTHER COAL TRANSPORTATION MODES ISSUES
Slurry-Other Mode Comparisons
Slurry-Rail Comparisons

RUPTURE AND SPILL ISSUES

ENERGY EFFICIENCY ISSUES

ADMINISTRATIVE ISSUES
Conduct of the Assessment
Legal Issues

142

(78)

(48)

(11)

( 5)

26

25

23

19

19

(14)

( 5)

9

6

5

1

270 Total

48

51

35

20

12

10

9

5

4

194 Total

32

21

( 9)

( 8)

( 4)

16

12

6

4

4

1

96 Total

29

13

6

4

2

54 Total

30

12

42 Total

30 Total

29 Total

( 5)

( 5)

10 Total

B-4
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APPENDIX C - PROJECT DESCRIPTION

Appendix Page

C-l ETSI General Construction, Operating, and C-l
Reclamation Procedures

C-2 Enrolled Act 10, Senate 42nd Legislature C-6
of State of Wyoming, 1974 Session

C-3 Third Party Beneficiary Agreement Between C-ll
Office of Wyoming State Engineer and ETSI

C-4 Sample ETSI Well Permit C-23

C-5 Memorandum of Understanding Between City C-25
of Gillette, Wyoming and ETSI

C-6 Letter of Agreement Between City of Edgemont, C-29
South Dakota and ETSI

C-7 ETSI Design, Construction, and Operating C-33
Features for Preventing and Minimizing Coal
Slurry Spills
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APPENDIX C-4
SAMPLE ETSI WELL PERMIT

Form U.W 5

N'OTE Do no
• nl.r

fold thu form Ufa typ..
or ball point pen

STATE OF WYOMING
OFFICE OK THE STATE ENGINEER

APPLICATION I OK PERMIT TO APPROXIMATE GROUND WATER

eniporary J- thrift No I' W
,

v

\

NAME AND NUMBER OF WELL

ETSI-P-1

Ten,p
hi i.n(, i tt s: on

PERMIT NO U.W.

WATER DIVISION NO .

uw district ^Yio hR ft ea La.

1 Name_of applic»nt(») Ener g y Transpo rtation .Systems, Inr Phoo. (4 1 5) 764-578 7

2. Address of appiir.nti «i P.O. Box 3965. San F r anc i s co. California ?, P 94119

3. Name & address of agent to receive correspondence and noticee Mr. Lawrence Materi. P.O. Box 151

Upton, Wyoming 82730

4. Use to whicn the water will be applied: Irrigation Q Municipal O Industrial (5$ Commercial D Domestic D
Stock Watering Q Other__ . .

Center of NW 1 /4 , ,

County. XJLXJfi»xjiJLX^B<of Sec H T 36 K R 62 W or5 Location of the well Niobrara

Lot_ BJocn____of the

Sec T N.. R W , of the 8th P.M. (or W. R.M.I. Wyoming

-Subdivision (or Add'n) of_

_L0IJU_za lions per nvnute

8. Estimated depth of the well is 3500 ttft

7. MAXIMUM quantity oi water to be developed and beneficially used-

Note: li for domestic or stock us.?, tnis application will be processed for a maximum of 25 gallons per minute.

8. If for irrigation use.

C Land will be irrigated from this well only.

Land is irrigated from existing water nghtls) to be supplemented by this well. Describe existing watar nght(s) under

REMARKS

9. If for irrigation use. describe MAXIMUM acreage to be irrigated

Show numper of acres to be irrigated in earn 40-acre subdivision

7—~
b»g« | 3k. '

NE14 N'Wi/i SVVVt SEVi
TOTALS

*t '. 1 NW".
|
S*V, JtV. 1 N(".

1 NW", 1 SWV, 51'., HVU (
NW", | iW",

| St", [ N(". j NWV. | SW", | S(",

!
' !

1 ! !
1

1

1

'

I

1
1 1 1

WATER WILL BE UTILIZED IFOR JNDUSTRIA L PURPOSE 5 IN CAMPBELL 1

. //\
COUNT?, WYOMING, If) A I OCATJON 1J0T Y ET Fl MALL. DEI"ERMINED ,pfn

1
1

i
1

i
1

1 \.f
1

'

!
i

i

1

i
1 1 : 1 1 ! I

1 ^r !

1 1 : 1 1
i

1 i 1

1 :
1

I !

R

uw278G7 Cr> - / 7- I 14
"age No-

98

C-23



John E. DeGering and Kay DeGering (husband it wife) and

10 The well i. u. be ron«tn.rt»d on land. c»-ned *,- Leonard L. De Ge rin K a nd Hele n L. DeGe ring (husband L wife)

(T-r ^--i-iir- of p |'e-r"i: it..** nil r.-ir"-: r tin c-'iirt-.r.r of nrht cf u-av [f K n fe^mfnt or npht of way is necesiary in

connection wiin tnia tfpplit.bL.uii, ,* . ,,*.,*. ij, ui.uei .st^J ...i. l>.c resr-cr,: l.:.v '.hi Lpplicer.t's. A copy cf th- tenement

>nouid iceomper- ihi* application, if tne land is Dnvalely ow ned and ti,e o«ner t; not a co-applicant.)

i! The w.icr is u l.e u<ed ^NtHMtxJOH^ »K_fjLr_' h e industrial purpos es of the applicant.

(If landowner i- nil n> i|i|i, IL nl a ip' of It,. ii-Kii.tn', ;«lalir.c ui ii^m-i of apr'or^iated uiwr on the land should he

submitted 10 -. h.s oflm If -.In l„- J— i L i is incluaru as a co-applicant on Ih. application, this procedure need not be ful-

io»ed) A memorandum of lease dated September 7, 1973. between the Owner and applicant
is on file as an attachment to application ETS1-T-1 of applicant and is incorporated he re in by

Ttir i.ir.un HKOl linn FII.INC i ec must ArroMi'tsv this application, reference thereto

ned this application and to the bet of my knou-ledce and bencf it

Se ptember 7 19_7J_
bit-nature or^Apj.lit

1 Ener gy Transportation Systems, Inc .

THIS SECTION IS NOT TO BE FIUED IN BY APPLICANT

THE STATE OF WYOMING 1

STATE ENGINEER'S OFFICE
I

Thu instrument was received and fued for record on the L . day ot Sppf .

nVlnr l r V

Permit Ko IVW_ j^SK? f\CL/sJl^-V. VX>-^-CMM
Stat* Engineer

THIS IS TO CERTIFY that I hive examined the foreromr; application and do hereby CTant the aajne subject to the follow-

ing limitation* and conditions

This application is aDproved subject lo the condition thet the proposed u«a ahall not interfere with any existinp njpht; to (rmund

water from the *ame smirre of supply and is subject to rvnilmon and correlation with surface water rifhts, if the Ground and sur-

Ure waters are interconnected. The u«e of water hereunder is subject to the further provisions of Cnapter 169, Session Laws of

\V vommf, 1&J7. and any subsequent enitndments thereto.

Gran;mp of a permit aoes not guarantee the ncht to have the water level or artesian pressure in the well maintained at any
specific level. Tne well should be constructed lo a oepth adequate to allow for the maximum development and beneficial use of

pround water in the source of r.upply.

If the well is i. flowinjr artesian well, it shall be so constructed and equipped that the flow may be ahut off when not in use,

without loss of water inio surface formations or at the surface.

Approval of this application may be considered as authorization to proceed with consti-uction of the proposed well

Construction of »ell »ill bee"" »tthm itne (1) year from dale of approval. A Statement of Completion will be filed within

thirl* (SO) dsys of completion of ron<trur lion, inrludrnr. pump installation.

of construction and comnletio

de bj December 31, VJ 7

G

Completion of construction and completion of the beneficial use of water for the purposes specified in Item A of this applica-

tion will be made

The amount of expropriation shkll be limited to the quantity to which permittee is entitled as determined at time of proof of

application of wiier to heneficial ustr.

Witness my hend this ^^ ~ day »f . J>S>JZ?7\ A . D, \* 7& - —

Stale lifriii»-cr

FOR ADDITIONAL LIMITATIONS SEE THE FOLLOWING
PACES OF THIS PERMIT.

£- - /Z2-

C-24
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APPENDIX C-6

CITY DF EDGEMDNT
EDGEMDNT, S. D., 57735

MINUTES Or" PROCEEDINGS OF

:

REGULAR COUNCIL MELTING
MUNICIPAL 3UILDiNG

7 ; 30 p.m July 3, 197'i

The council mot in regular session on July 8, 197'* at 7O0 p.m,, with Mayor
Nelson presiding and the loll owing councilmen present: Mc Carlhy, ilonadel

,

Porter, Hat ton and Vussborg. r'ahy absent.

Moved by Mc Carthy seconded by Honadel that the Cit) of Edgemont accept the

offer uf Liiji to install, for the City of Edgetuont, South b^koto a combination
production-observation well upon the following terms and condition.-:

1. ETSI will construct the well at least one year prior to production
by the proposal ETSI project in Niobrara County, Wyoming;

2. Title to the real osteite will remain in Edgemont and title to ali

personal property in the form of pipes, casings, pumps, valves, and
other assemblies essential to the operation of the well will be

transferred from ETSI to the City of Edgemont upon completion of

the well

;

3. LiSi will be responsible for all installation costs of the well and
in addition thereto will satisfy costs necessitated by tire EST1
scientific information and data accumulation process while ETSI uses
the well as an observation well;

h . bTSl will also be responsible for any operating costs of the well
necessitated by the effects of tire ETSI projection Niobrara County,
Wyoming.

j. LISI will be given a permanent use of the well by Edgemont for the

purpose of obtaining scientific data or information arid Edgemont will
grant LfSl an easement for ingress and egress to the w«_ I L site fur

purposes of maintaining the facility or gathering scientific data or-

information

6. Edgemont will provide ETSI with a suitable well location site.

7. LTS1 agrees that the pumps to be installed will be at lease two

hundred feet below the present: drain down level of the Edgemont
wells in trie Madison formation;

Motion carried.
V

JacIv-T;^jNeison , M«..yor
tfS^i

C-29
Dotty Wa/sserburger , City Audi/tor



LIMITATIONS
ETSI PRODUCTION PERMITS

The following conditions and limitations are applicable to Permit Noa.
U. W. 27854 through U. W. 27893 issued to Energy Transportation Systems, Inc.

(ETSI):

1. ETSI has on file with the State Engineer applications numbered ETSI
P-l through ETSI P-26 and ETSI P-31 through ETSI P-98 to appropriate ground
water for processing coal, transporting coal In a coal slurry pipeline, and
for related and appurtenant purposes, and these permits are Issued subject
only to application numbers 1, 19, 31, 33, 34, 35, 37, 39, 41, 43, 44, 46,
48, 50, 52, 53, 55, 56, 60, 64, 66, 68, 69, 71, 73, 76, 77, 78, 79, 83, 84,

85, 86, 88, 90, 91, 92, 94, 95, and 98, and the remainder of said applica-
tions are aubject to further consideration by the State Engineer as herein-
after provided. These permits are designed to permit ETSI to pump 15,000
acre- feet of water on an average annual basis, and no more than 20,000
acre-feet of water per year. Such average annual pumping shall be computed
on the basis of 20 consecutive years commencing with the year the water la

first used. Said average shall be computed annually for each 20-year period
following the year the water Is first pumped by ETSI, and ETSI shall pump
no more than 300,000 acre-feet of water In any such 20-year period; provided,
however, that the Stete Engineer may, pursuant to application by ETSI, and
upon a showing that additional water may be withdrawn and uaed from the
Madison Formation without interference, permit ETSI to take no more than
20,000 acre-feet of water on a average annual basis. Accordingly, and aubject
to the approval of the State Engineer, ETSI may be granted additional permits
to enable it to pump the quantities of water permitted herein.

2. Neither BTSI, its agenta and employees, nor any Independent contractor
with whom ETSI, its agents or employees may contract or subcontract shall
initiate construction or cause to be drilled, dug, or constructed any production
well pursuant to any permit until auch time as:

(a) The design of a monitoring and observation well system,
consisting of five observation wells, one to be loceted In each of

the following townships:

Section 28, T36M, I62U, West of the 6th P.M.

Section 16, T39M, B64W, West of the 6th P.M.

Section 16, T42M, 16 IV, West of the 6th P.M.

Section 4, T38M, R61W, West of the 6th P.M.

Section 8, T38N, R60W, West of the 6th P.M.

shall have been approved by the State Engineer, provided, the locatlon(s)
of any such well(s), as set forth above, nay, prior to commencement of
construction of any such well(s) and upon written notice from the State
Engineer, be changed to any other location as the State Engineer may
require; and

(b) ETSI has applied for and the State Engineer has granted permits
for each of the aald five monitoring and observetion wells, end the State
Engineer haa endorsed on each auch permit hla approval of the monitoring
and observetion system. Provided that in no event ahall water be pro-
duced from any production well under theae permits within a period of

one year from the date of completion of the final observetion well,

exclusive of such amounts m* the State Engineer may allow to be

produced for testing purposes during such period.

3. ETSI shall, st its own expenae, Install snd maintain on each produc-

tion well such monitoring or other measuring devices as may be required and

approved by the State Engineer.
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4. ETSI shall, at its own expense, purchase and Install •taring
devices acceptable to the State Engineer on any or all of six walls to
be designated by the State Engineer.

5. As a condition of continuing these permits in full force and
effect, ETSI aha 11 submit to the State Engineer monthly reports for a

period of five yeara following the date water is first produced under
any production well permit (a) indicating the quantity of water withdri
from each operating well, as well as the cumulative withdrawals from all
said wells in operation at any time during the reporting period, and the
drawdown of the well levels, if any, on the five monitoring and observation
wells required by Condition 2 hereof. Said reports shell be submitted on
the first day of each month fel Loving commencement of the production of water
by ETSI or on the first working day after the first day of each month if the
filing date should fall on an official holiday or on a Saturday or Sunday.

If at any time during or prior to the expiration of the five-year reporting
period the Stete Engineer should determine and ETSI and the State Engineer
should mutually agree that a monthly reporting period la no longer necessary,
ETSI may report to the State Engineer on a semi-annual basis, and aald reports
shall be submitted to the State Engineer on the second day of January of the
year following the commencement of the production of water by ETSI, and the
reports shall be filed on the first day of July and the second day of January
semi-annually thereafter, or on the firat working dey after either said date
if the filing date should fall on an official holiday or on a Saturday or
Sunday. If the State Engineer so elects, he may engage a ground water
hydrologlst spproved by ETSI to examine the data collection process snd

analyse the data Itself for the benefit of the State Engineer, ell of the
costs of which shall be borne by ETSI.

6. ETSI shall test each production well drilled, dug, or constructed by
It and at such times and in such manner as the State Engineer may require end
the results of such testing shall be submitted to the State Engineer on e

continuing basis, and in no event shall any teat results be submitted later
than seven daya following completion of such tests as may be required.

7. All coats of data processing Involved in testing the production
wells during or following construction shall be borne by ETSI, and such test
data shall include a cement bond log and such other geophysical logs and data
a a the State Engineer may require.

8. The State Engineer end any of his duly authorised agents or employees
shall heve the right at any and all times during the life of these permits end
at the State's own expense, to run or conduct such independent tests and
inspections of any or all of ETSI's wells as the Stete Engineer may require.

9. Each production well shall be cemented from the surface of the ground
to the top of the Madison Formation and in no case shall any well be cased
or cemented to a depth of less than 2500 feet below the ground surface.

10. In no case shall any production well constructed pursuant to these
permits withdraw water from any formation or formations other than the
Madison Formation and the Bell Sand unit of the Minneluss Formation, provided
that in no event shell any water be withdrawn from the Madison Formation or
Bell Sand unit of the Minneluss Formation where said formations shall occur
at depths of less than 2500 feet below the ground surfsee.

11. In no caae shall the totel withdrawals by ETSI from all production
wells exceed the maximum quantity set forth in Condition 1 hereof. Water
withdrawn under these permits shall be used to process coel, treasport coal
in a coal slurry pipeline, and for related and appurtenant purposes, and no
other use shsll be made of such weter without the express prior approval of

the State Engineer or the Wyoming State Legislature, or both, if necessary.
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12. If at any tine ETSI so operates its wells as Co lover the water
table so as to endanger the vatar supply of any domestic, municipal,
stoctcvaterlng or Irrigation use, or other beneficial use of appropriated
water within the State of Wyoming existing at the time the applications
underlying these permits were filed, ETSI may be required by the State
Engineer, at ETSI's own expense, to either:

(a) Daepen the well and pay the additional costs of pumping
water for any person whose water supply has been endangered by reason
of ETSI's pumping operation so that it is equal to the supply available
prior to ETSI's pumping; or

(b) Provide any person whose water supply Is endangered that
quantity of suitable water required to equal the amount available
prior to ETSI's pumping operation; or

(c) Obtain its water from another source that will not significantly
affect or endanger the supply of water available to the beneficial users
herein described.

13. In the event that ETSI should desire to abandon any production well,
ETSI shall so Inform and notify the State Engineer and state the reason or reasons
for such proposed abandonment, and if such abandonment la thereafter allowed,
ETSI shall comply with all requirements of the State Engineer in regard to the
abandonment of any such well.

14. If and when ETSI, its successors, or assigns should desire to terminate
the uae of water under theae permits for processing coal, transporting coal in
a coal slurry pipeline, and related and appurtenant purposes, the State
Engineer shall be so notified, and the Stete of Wyoming, through its duly
authorized and appointed offlcera, shall succeed to ownership of these
permits.

15. ETSI and the Office of the State Engineer of the State of Wyoming
have entered into an agreement dated September 24, 1974, said agreement being
Intended to protect the third party beneficiaries named In Section 3 thereof.
And in the event that a proper bond or line of credit Is not established
pursusnt to Section 6 of said agreement, the permits herein granted may be

cancelled or their operation suspended until such time as an arrangement
or new agreement satisfactory to the State Engineer may be entered into
or agreed upon between ETSI end the Office of the Stete Engineer of the
State of Wyoming.

16. ETSI shall notify the State Engineer of the specific point (s) of
injection of water produced under these permits into the pipeline operated
by said ETSI.

17. The conditions and limitations of these permits ere binding upon
sny snd sll successors and assigns of ETSI.

18. The permits granted herein shall be subject to cancellation at the
end of the fifty-year period following the first production of water from the

ETSI production wells, provided that ETSI and the State Engineer may mutually
agree to extend such cancellation date.

19. The permits granted herein are aubject to all other applicable
requirements of State law not herein specifically stated.
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APPENDIX D-4

A Draft Proposal to the U.S. Fish and Wildlife Service
For a Memorandum of Agreement

Between
The Bureau of Land Management, Wyoming State Office

and
The U.S. Fish and Wildlife Service

For the
Energy Transportation Systems Inc. (ETSI)

Coal Slurry Pipeline

Authority

The Bureau of Land Management (BLM) is required to identify, evaluate,
protect and provide habitat for threatened or endangered species on lands
under its jurisdiction and to ensure that BLM initiated or authorized
actions do not inadvertently harm or destroy threatened or endangered
species. These requirements are mandated by the Taylor Grazing Act of 1934,

Fish and Wildlife Coordination Act of 1958, Public Lands Administration Act
of 1960, National Environmental Policy Act of 1969 and as amended the Endan-
gered Species Act of 1973. None of these mandates for the management and
protection of these species can be properly carried out without adequate
inventories which is the purpose of this agreement.

Introduction

This Memorandum of Understanding (MOU) is written to assure compliance with
the Endangered Species Act and the Section 7 consultation requirements for

the Energy Transportation System Inc. (ETSI) Coal Slurry Pipeline which is

being designed to carry coal slurry from Gillette, Wyoming, to markets in

Arkansas, Oklahoma, and Louisiana. The proposed line, or its alternatives,
cross Wyoming, Nebraska, Kansas, Oklahoma, Arkansas, Louisiana, Colorado,
and South Dakota.

The Bureau of Land Management (BLM) is the lead Federal agency for the

project and is responsible for issuing an environmental impact statement,
rights-of-way permits on Federal lands, the Notice to Proceed and is respon-
sible for compliance with the Endangered Species Act.

Several Threatened or Endangered (T&E) species that could occur along the
pipeline route have been identified by the Fish and Wildlife Service (FWS)

by letters dated 12/20/79 and 6/2/80 (attached). Of the T&E species lists
submitted by the FWS, 8 of the 13 species have been categorized by BLM as

not being affected by the ETSI project. Five species, however, have been
determined by BLM to be in a "may affect" category. Those five species are:

black-footed ferret, red-cockaded woodpecker, bald eagle, American alligator
and whooping crane.

To reach these conclusions, BLM's contractor (Woodward-Clyde Consultants),
supervised by BLM, contacted several FWS offices, various endangered species
recovery teams and concerned state wildlife agencies. Information on life

histories, areas of occurrence, and potential impacts from the pipeline
project were collected. Where possible, proposed pipeline alignments were
rerouted to minimize conflicts with T&E species.
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The contractor has compiled all the information collected on the T&E species
into a technical report, Threatened and Endangered Species Technical Report,
ETSI Coal Slurry Pipeline Project (attached). This technical report will
serve as the basis for BLM's Biological Assessment which will be submitted
to FWS.

Of the five T&E species in the "may affect" category, BLM has determined
that the bald eagle, American alligator and whooping crane are adequately
addressed in the Biological Assessment which includes the description of

potential conflicts and methods to deal with the conflicts to ensure that

the three species and essential habitat are not adversely impacted. If

additional stipulations to preclude jeopardy are needed, they will be in the

Biological Opinion which will be prepared by FWS.

For the two remaining T&E species (black- footed ferret and red-cockaded
woodpecker), expected impacts are not known at this time. Surveys are
required for both species to identify the extent of any conflicts. Once
these conflict areas are known, procedures can be prescribed to ensure that

these two T&E species are not adversely impacted.

The remainder of this MOU describes the procedures to be followed by BLM and
the FWS concerning any listed species occurring along the pipeline route.

A notice to proceed can be issued for any construction spread where no T&E
species problems exist or where T&E species problems have been resolved.
However, before BLM issues a Notice to Proceed in areas where T&E species
problems are not resolved, it will ensure that the following measures are
carried out.

1. ETSI will be required to allocate sufficient funds and time in advance
of construction of any element of the pipeline system and its related
facilities to perform FWS approved inventories on any BFF and RCW or
other listed species so determined by FWS' biological opinion.

2. The authorized officer (State Director, Wyoming BLM) and the FWS will
establish standards for survey personnel so that endangered species
inventories, evaluations and reporting procedures are of suitable
quality to ensure compliance with the Endangered Species Act.

ETSI will be required to prepare and disseminate to the Authorized
Officer the inventory reports and all supporting data.

The Authorized Officer will initiate consultation requirements providing
all the inventory data to FWS.

3. For the duration of the construction phase, the BLM will ensure that
ETSI or its assignee will:
a) Employ a trained biologist to ensure compliance, to avoid impacts

to threatened or endangered species by construction activities and
to monitor any problem areas identified by field surveys.

b) Report all threatened or endangered species previously uniden-
tified to the BLM and the FWS and protect the species until a

biological opinion can be rendered.
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c) Assure that all project field employees are briefed on threatened
or endangered species concerns.

4. If ETSI is unable to complete construction in a spread within one year
after a T&E survey, BLM will reconsult with FWS prior to continuing
construction.
a) Construction of the pipeline should begin between start of the

survey and May 15 the following year to eliminate any need for
resurveys for black-footed ferrets.

5. The prescribed survey methodologies are described in Appendix 1

for black-footed ferret and Appendix 2 for red-cockaded woodpecker.
For black-footed ferret, alternate method number 2 will be used
for the ETSI project since the Notice to Proceed will not be
issued until the surveys are completed and any identified conflicts
are resolved.

6. The FWS is responsible for: (1) setting survey standards for T&E
species, (2) reviewing qualifications of survey personnel, (3)

setting up procedures for emergency situations, and (4) expeditious
review of materials and return of comments to BLM.
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APPENDIX 1

DRAFT
RECOMMENDED CRITERIA AND PROCEDURES FOR BLACK-FOOTED
FERRET SURVEYS ON AREA AND LINEAR SURFACE DISTURBANCES

Federal agencies are continually reviewing the suitability of lands for

surface developments throughout much of the black-footed ferret's historic
range. These developments include surface mining, linear pipelines,
roadways, dams, and many other energy and related activities. The National
Environmental Policy Act requires that an assessment of the environmental
disturbance be made for any major Federal action that significantly affects
the quality of the human environment. As a part of this assessment, wild-
life surveys and inventories of a reliable nature, performed on an adequate
land area, are needed to help document the impact that development will
have. The Endangered Species Act requires Federal agencies to ensure that
any action authorized, funded, or carried out by them is not likely to

jeopardize the continued existence of any threatened or endangered species.
The following criteria and procedures are recommended as standards for
black-footed ferret surveys on major surface disturbance sites where
prairie dogs exist.

AREA DEVELOPMENT

Proposed developments such as coal lease lands, power plant sites, well
fields, dam sites, and other major, block- type developments should be
surveyed for prairie dogs before the project is approved. If prairie dogs
are found on the proposed site, or within a 1/8-mile wide strip outside the
perimeter, colonies should be mapped on topographic maps and each colony
surveyed using recommended Black-footed Ferret Survey Procedures (Attachment
A) . All colonies should be surveyed in their entirety to a maximum distance
of 1/2 mile outside the perimeter. Ferret searches should be scheduled
between May 15 and October 30, but as close to actual construction as is

reasonable to minimize the possibility of missing ferrets that might move
onto the area during the period between completion of surveys and the start
of construction.

If a multi-year project is involved, such as on a coal site, additional
annual surveys for black-footed ferrets are recommended. Each year between
May 15 and October 30, survey prairie dog colonies on the area to be impact-
ed (plus the 1/8-mile strip) by May 15 the following year.

If a ferret is found, enter formal consultation or immediately consult with
the Endangered Species Office of the appropriate U.S. Fish and Wildlife
Service Region.
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LINEAR DEVELOPMENTS

Linear developments such as pipelines, roadways, and transmission lines
extend long distances and may cross a number of prairie dog colonies. Two
methods of ferret survey on prairie dog colonies are recommended for
linear developments. Either method can be selected, but Alternative 1 is

preferred if project construction and other considerations permit.

Linear Developments Except for Permanent Roads, Railroads, or Transmission Lines

Alternative 1 (Simultaneous survey and construction)

A. Survey that portion of each prairie dog colony lying within an
area from the project centerline out to 1/16 mile each side of

the centerline, using Black- footed Ferret Survey Procedures.

B. If black-footed ferret sign is found, the entire prairie dog
colony will be surveyed out to 1/2 mile each side from the project
centerline, using Technique I of Black-footed Ferret Survey
Procedures. Sign justifying the preceding action is described as

fresh trenching activity, the presence of numerous freshly
covered burrows, or the sighting of green eyeshine from what is

believed to be a black-footed ferret.

C. If a ferret is found, enter formal consultation or immediately
consult with the Endangered Species Office of the appropriate
U.S. Fish and Wildlife Region.

Alternative 2 (Survey preceding construction)

A. Survey between May 15 and October 30. Construction should take
place between the start of survey and May 15 the following year.

B. Survey all prairie dog colonies found within an area from project
centerline out to 1/8 mile each side of centerline, using Survey
procedures. Large colonies extending beyond this corridor will
be surveyed out to 1/2 mile on either side of the centerline. If

black-footed ferret sign is found, use Technique I of the Survey
procedures. Sign justifying this action is identified in Alter-
native 1, Part B.

C. If a ferret is found, enter formal consultation or immediately
consult with the Endangered Species Office of the appropriate
U.S. Fish and Wildlife Service Region.

Permanent Roads and Railroads

Either of the above two alternatives can be utilized; however, substitute
"outside boundary of right-of-way" for "project centerline" and "centerline."
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Transmission Lines

Alternative 1 (Simultaneous survey and construction)

A. Survey that portion of each prairie dog colony lying within the

right-of-way, using Black-footed Ferret Survey Procedures.

B. If black-footed ferret sign is found, the entire prairie dog
colony will be surveyed out to 1/4 mile each side from the project
centerline, using Technique I of Black-footed Ferret Survey
Procedures. Sign justifying this action is identified above in
Alternative 1, Part B.

C. If a ferret is found, enter formal consultation or immediately
consult with the Endangered Species Office of the appropriate
U.S. Fish and Wildlife Region.

Alternative 2 (Survey preceding construction)

A. Survey between May 15 and October 30. Construction should take
place between start of survey and May 15 the following year.

B. Survey all prairie dog colonies found within an area from the
project centerline out to 1/8 mile each side of centerline, using
Survey procedures. Large colonies extending beyond this corridor
will be surveyed out to 1/4 mile on each side of the centerline.
If black-footed ferret sign is found, use Technique I of the
Survey procedures. Sign justifying this action is identified
above in Alternative 1, Part B.

C. If a ferret is found, enter formal consultation or immediately
consult with the Endangered Species Office of the appropriate
U.S. Fish and Wildlife Service Region.

SOURCE OF THE CRITERIA PROCEDURES

The preceding recommendations were developed by the Division of Wildlife
Research, Denver, and the Endangered Species Offices in Regions 2, Albuquer-
que, and 6, Denver, of the U.S. Fish and Wildlife Service with the coopera-
tion of the Black-footed Ferret Recovery Team and the concurrence of State
Natural Resource Departments throughout the historic range of this animal.

Below is a list of States within the range of the black-footed ferret whose
requirements for black- footed ferret surveys would be satisfied if the

preceding criteria and attached procedures are followed:

Arizona North Dakota
Colorado New Mexico
Kansas South Dakota
Montana Utah
Nebraska Wyoming
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Attachment A

Black-Footed Ferret Survey Procedures

A. Conduct search of literature and other potential sources of
information indicating historic recent use of project area by
black-footed ferrets.

B. Identify area proposed for survey.

C. Locate all prairie dog colonies within the area using aerial
photographs, ground searches, and other information that may be
available from natural resource or cooperative agencies.

D. Plot all prairie dog colonies on 7.5-minute series topographic
maps if available from the U.S. Geological Survey. If not
available, use 15-minute maps.

E. Divide colonies into workable marked segments in preparation for
systematic searching.

F. Start surveys in the early morning with 1 or more hours of

spotlight searching on previously selected areas of high burrow
density.

G. Prior to conducting daytime surveys, scan colonies for black-
footed ferrets and fresh diggings using binoculars and spotting
scopes.

H. Conduct daytime surveys on the colony, examining every hole which
is 6 cm or more in diameter while looking for black-footed
ferrets or the following sign:

1. Trenches or stringers of soil 15-20 cm wide, 5-cm deep, and

from .3-3.5 m long with a groove in the center.

2. Prairie dog burrows plugged with soil.

3. Skeletal material: (1) skulls of prairie dogs that have
been chewed or show small tooth marks near the base, (2)

skulls of black-footed ferrets. If found, photograph in

place and mark location prominently.

4. Fecal droppings from mustelid-type animals. Usually marked
by segmentation and twisting when composed of hair, varying
from dark brown to black in color, approximately 6 mm in

diameter and 25-100 mm long.

5. Prairie dog behavior: upright posture and alarm chatter in

response to predators.
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I. In areas where possible ferret sign is found, three consecutive
night surveys are recommended, using the following procedures:

1. Locate and mark area to be spotlighted during the daytime
survey and locate access roads to area.

2. Arrive at the search area in the dark, park vehicle, and

wait 5 minutes before starting searches with spotlight.
Using a 100,000 candle-power spotlight (hand-held or vehicle-
mounted) , sweep the light slowly back and forth across the

colony, looking for green eyeshine. Use the spotlight for a

minimum of 1 hour per stop in intervals of 5 minutes on and
5 minutes off. Conduct spotlighting from 1-3 hours prior to

sunrise and from 1-3 hours after sundown.

3. When green eyeshine is observed, attempt to identify the
animal. If identification is not possible, mark the location
with flagging for future day and night surveys.

Note: It would be desirable to have available to surveyors
reference photos of a black-footed ferret, weasel, European
ferret, ferret skulls, scats, and any other visual aids that
would be helpful.

J. Documentation of search and survey will include: dates of surveys,
man-days of efforts, acres of prairie dog colonies surveyed,
number of colonies surveyed, number of burrows checked, hours of

spotlighting conducted, ferret sign encountered, and location of

ferret sign.
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PUBLIC HEARINGS REGISTRATION FORM

For public hearings on the draft ETSI Coal Slurry Pipeline Environmental Impact
Statement.

(Please Print)

To: Richard E. Traylor, Office of Special Projects, 3rd Floor East, 555 Zang
Street, Denver, Colorado 80228

From: Name

Street Address

City, State Zip Code

Representing

I wish to appear at the public hearing on
,

(town)

1980, afternoon ( ) evening session ( ) to express my views on the adequacy of the

EIS.

I intend to submit written documentation: Yes No

Signature

Verbal testimony will be limited to 10 minutes; written testimony will be

accepted at the above address until close of business on January 6, 1981.

Registration forms are to be submitted by November 26, 1980 . Registration will

also be accepted at the door for each hearing.
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