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in part, the baseload energy needs of the Deseret Generation and Transmission Cooperative of Sandy,
Utah. The statement focuses on alternative power plant sites, coal supply and transport systems, water
supplies, energy generation technologies, and energy conservation as well as the No Action alternative.

The major environmental topics discussed are related to air quality, water resources, threatened
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GUIDE TO THE EIS

DRAFT AND FINAL

THE DESERET GENERATION AND TRANSMISSION COOPERATIVE

(DESERET) HAS APPLIED TO THE BUREAU OF LAND MANAGEMENT
FOR RIGHTS-OF-WAY TO UTILIZE PUBLIC LANDS TO DEVELOP THEIR

MOON LAKE POWER PLANT PROJECT

This Environmental Impact Statement (EIS) consists of two documents a Draft EIS and Final EIS. The present

document is the Final EIS and merely supplements and updates the Draft. Some large portions of the Draft are

reprinted here because a significant amount of new information has become available since publication of the

Draft. The remainder of the Final EIS incorporates the Draft EIS by reference. The reader of the Final EIS must
have access to or be familiar with the Draft. The entire EIS is intended to help public officials make decisons that

are based on understanding of the environmental consequences and take actions that protect, restore, and
enhance the environment. It has been prepared to comply with regulations of the Council on Environmental

Quality (CEQ) issued November 29, 1978 (43 FR 55978-56007), which emphasize concentration on significant

issues and impacts. This emphasis sharply defines the options and provides a clear basis for choice by the

decision-maker and the public.

IF YOU WANT TO KNOW ABOUT THE PURPOSE AND NEED FOR THE

PROJECT AND THE BACKGROUND OF THIS EIS, READ THE REPRINTED

CHAPTER 1 OF THE FINAL EIS.

Chapter 1, Purpose and Need of the Proposed Action, discusses the need for additional sources of power to help
meet growth demands and regional/national energy goals. This chapter provides background information, putting
this need into perspective. This chapter also details the concerns raised by government agencies and the public.
Chief among these is concern over socioeconomic impacts in local communities.

IF YOU WANT TO KNOW WHAT ALTERNATIVES WERE ORIGINALLY

PROPOSED, READ CHAPTER 2 OF THE DRAFT EIS.

Chapter 2 of the Draft EIS, Description of Alternatives, describes in detail the applicant-proposed actions and
alternatives to them. These include plant side alternatives; coal source alternatives; coal transport alternatives;

water source alternatives; water transport alternatives; and transmission system alternatives. Also included is

the "No Action" alternative which forcasts anticipated baseline impacts that would occur if the project is not
built.

IV



IF YOU WANT TO KNOW WHAT SECTIONS OF CHAPTER 2 HAVE BEEN

REVISED OR IF YOU WANT DETAILED INFORMATION ABOUT THE

AGENCY—PREFERRED ALTERNATIVE, READ THE REPRINTED PARTS

OF CHAPTER 2 IN THE FINAL EIS

Chapter 2 of the Final EIS details minor text revision to the Draft EIS. Also included is the Agency-Preferred Alter-

native. The Director of BLM and the Administrator of REA are the decision-makers and may select any com-
bination of the alternatives or some other alternative determined from the information provided in this document.

This chapter only summarizes the environmental effects explained in detail in Chapter 4 of the Final EIS.

IF YOU WANT TO KNOW ABOUT THE ENVIRONMENT OF THE AREA

AFFECTED, READ THE REPRINTED CHAPTER 3 OF THE FINAL EIS.

Chapter 3 Description of the Environment, identified the study area for each affected resource and describes the

current environmental situation.

IF YOU WANT DETAILED INFORMATION ON HOW THE ALTERNATIVES

WOULD AFFECT A PARTICULAR RESOURCE, READ THE REPRINTED

CHAPTER 4 OF THE FINAL EIS.

Chapter 4, Environmental Consequences, is a resource by resource analysis of the impacts of construction of the

project. Here the reader can find the detailed explanations for the impacts presented in Chapter 2. Thus if a

reader wants to understand the impacts on mammals caused by the various alternatives, he or she may turn to the

Wildlife portion of this section for an explanation.

IF YOU WANT TO LEARN THE OPINION OF COMMENTERS ABOUT THE

EIS, READ THE REPRINTED CHAPTER 5 OF THE FINAL EIS.

Chapter 5, Consultation and Coordination, contains a copy of all comment letters and oral testimony comments
from the public hearing transcripts. Also included are BLM responses to the substantive comments.

IF YOU WANT TO KNOW WHAT APPENDICES HAVE BEEN REVISED OR
ADDED, READ THE APPENDICES SECTION IN THE FINAL EIS.

For example, a revised Appendix 11, Deseret's Proposed Mitigation of Project-Induced Socioeconomic Impacts,
has been included in the Final EIS.
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SUMMARY

INTRODUCTION

The Deseret Generation and Transmission Cooperative (Deseret), head-

quartered in Sandy, Utah and comprised of six rural electric distribution
cooperatives, has applied to the Bureau of Land Management (BLM) for rights-

of-way to utilize public lands in development of their Moon Lake power plant

project (Moon Lake project), units 1 and 2. Deseret has also applied to the

Rural Electrification Administration (REA) for loan guarantees to finance the

project. Acting in behalf of Deseret, Western Fuels Utah, Inc., of Lakewood,

Colorado, has applied to the Office of Surface Mining (OSM) for approval to

mine coal at the Deserado Mine.

Deseret 1

s proposal is to initiate construction of one 400-megawatt (MW)

unit in 1981 and to bring it on line in late 1984. Depending on the develop-
ment of future power demands, which have been depicted in Chapter 1, construc-
tion of a second 400-MW generating unit could begin in 1983 and be brought on

line in 1988. Power requirement studies (PRS) would be reevaluated prior to

approval and initiation of construction of unit 2.

Deseret furnishes power to residential, commercial, agricultural, and
public institutional consumers in five states (Utah, Colorado, Wyoming, Ne-

vada, and Arizona) with the majority of these consumers located in Utah.

PURPOSE AND NEED

Deseret does not have sufficient generating capacity to fulfill all its

customers' needs. The bulk of its load and service requirements is purchased
from other suppliers - the Department of Energy's Western Area Power Adminis-
tration (WAPA) and Utah Power and Light Company (UP&L) through Deseret'

s

membership in the Intermountain Consumers Power Association (ICPA). Power
purchases from WAPA are limited, and a Utah Public Service Commission Order
has directed UP&L to terminate its wholesale power sales agreements with
members of ICPA by March 1985. Therefore, Deseret cannot rely on UP&L for an

adequate and reliable power supply beyond 1985, and the purchased power costs
would be significantly increased at that time if open market sources were
available and had to be used.

A Power Requirement Study (PRS) completed by Deseret in 1980 contains
load projections reflecting an analysis of historical growth trends and antic-
ipated future use characteristics, energy conservation, load management, popu-
lation growth, economic development, etc. The power projections seem reason-
able, considering Utah's growth rate during the past decade and that projected
for the 1980s. During the decade of the 1970s, Utah's population grew by 29
percent. The Utah State Planning Coordinator's Office has indicated that the
State's population is projected to increase from 1.42 million in 1980 to 2.27
million by the year 2000. In terms of total change, this represents a 60-per-
cent increase (Utah State Planning Coordinator, 1980). The PRS indicates that
Deseret cannot meet its future energy demand without additional generating
capability.
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APPLICANT-PROPOSED ACTIONS

Deseret's proposed location for the power plant is the Bonanza site

located northwest of Bonanza, Utah in Uintah County.

Deseret's proposed course of action would be to pipe water approximately
19 miles from a collector-well system located beside the Green River (about
2.5 miles upstream from Walker Hollow) to the Bonanza site. This water would
be taken from a 30-cubic-feet-per-second (cfs) (21,720 acre-feet per year)
water right owned by Deseret.

Up to 2.7 million tons of coal for the generating station (assuming two

units) would be supplied annually from a proposed underground coal mine (Dese-
rado Mine) located approximately 7 miles northeast of Rangely, Colorado. This
mine would be operated by Western Fuels Utah, Inc., of Lakewood, Colorado.
Coal would be delivered to the Bonanza plant by a 35-mile-long electric rail-
road.

The electricity generated by unit 1 of the proposed plant would be dis-
tributed to Deseret's consumers by four transmission lines; one 345-kilovolt
(kV) alternating current (a.c.) line and three 138-kV a.c. lines. The 345-kV
line would extend from the generating station to a UP&L substation proposed
for construction near Mona, Utah in Juab County. The 1 38- kV lines would
extend from the generating station to existing substations near Upalco, Utah
in Duchesne County; Vernal, Utah in Uintah County; and Rangely, Colorado in

Rio Blanco County. The 138-kV line to the Upalco substation would be placed
on the same towers as the 345-kV line to Mona. If unit 2 were constructed, a

second 345-kV line would be built from the plant site to the existing UP&L Ben
Lomond substation near Ogden, Utah or to the oil shale fields in Utah and
Colorado. The actual destination would depend upon power demands.

THE SCOPING PROCESS

In accordance with the National Environmental Policy Act of 1969 as

amended (NEPA) and the implementing regulations of the Council on Environ-
mental Quality (Federal Register , Vol. 43, No. 230), the proposed project was
presented to the public for comment.

Three scoping meetings were held by the BLM-REA and Deseret to identify
the significant issues related to the project. These meetings were held at
Ft. Duchesne, Utah, on May 29-31, 1979; Rangely, Colorado, on September 10,

1979; and Vernal, Utah, on September 11, 1979. The meetings held in Rangely
and Vernal were public meetings. The meeting held at Fort Duchesne was for
local, State and Federal agencies.

In addition to the formal scoping meetings, numerous contacts have been
made with various Federal, State, and local agencies, special interest groups,
and individuals (see Chapter 5 of the Draft EIS). Additional public meetings
on transmission line routing issues and alternatives were held by BLM and the
U.S. Forest Service in Salt Lake City, Utah on January 16, 1980 and Price,
Utah, on January 17, 1980.

The major issues identified in the scoping meetings as being of primary
concern in analyzing the applicant's proposal were comparative financial costs
of alternatives; social and economic impacts on communities in Utah and Col-
orado; degradation of air quality in the Uinta Basin and at Dinosaur National
Monument (Dinosaur); impacts on endangered fish species in the Green and White
Rivers; and effects on salinity in the Colorado River system.
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ALTERNATIVES DISCUSSED

PLANT SITE ALTERNATIVES

Two plant sites, Bonanza and Rangely, have been analyzed.

The selection of the preferred and alternative sites is the final stage

of the site evaluation process as conducted by Deseret under the direction of

REA. Initially, an interdisciplinary team was convened and the site selection
methodology was established and approved. All of the appropriate Federal,

State, and local agencies were contacted by the team and their input was

utilized to identify all potential constraints to siting within the estab-

lished study area. The Interagency Task Force on Power Plant Siting consid-

ered several criteria in this process: land use suitability, construction and

operational costs, socioeconomics, water, and ecology. Eventually 12 potent-
ial sites were selected for more intensive study. Through a process of eli-

mination, this number was reduced to five candidate sites and eventually,
through further screening, the two most viable sites were determined. The
Rangely site, not part of the screening process, was included as one of the

viable sites because of its proximity to the coal source. Next, the formal

scoping process (described previously) was conducted jointly by BLM and REA.

The relevant issues raised during the scoping process as they relate to the
Bonanza and Rangely plant sites are evaluated in this document.

The Bonanza site in Utah was selected as an alternative site because of
recommendations by the Interagency Task Force on Power Plant Siting and its

proximity to the Green River which could be used as a water source. The
Rangely site in Colorado was selected as an alternative site because of its

proximity to the coal source at the Deserado Mine.

COAL SUPPLY ALTERNATIVES

Two sources of coal for the power plant have been analyzed for either the
Bonanza or Rangely sites. These are development of the Deserado Mine or open
market purchase (both include other Federal coal leases). The Deserado Mine
is the applicant-proposed source.

COAL TRANSPORT ALTERNATIVES

Five modes of coal transport have been evaluated. These are: (1) elec-
tric railroad; (2) overland conveyor; (3) slurry-pipeline; (4) on-highway
truck haulage; and (5) off-highway truck haulage. All of these modes are
analyzed for the Bonanza plant site. Only the overland conveyor and off-high-
way truck haul are analyzed with the Rangely plant site. Deseret 1

s proposed
alternative for the Bonanza site is the electric railroad. Deseret' s prefer-
red system for the Rangely site is the overland conveyor.

WATER SOURCE ALTERNATIVES

The Green and White Rivers in Utah and Colorado have been identified as
alternative sources of water. Water would be pumped to the plant site through
a 36-inch-diameter pipeline. There is little known about ground water in the
vicinity of the plant sites; however, test wells indicate that the water is of
too low a volume and too poor a quality to be used for the project.

Water from the Green River would be removed through an off-stream system
of collector wells and pumped to either the Bonanza or Rangely site. If water
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for the Bonanza site were taken from the White River in Utah, it would be

withdrawn from the State of Utah's proposed White River Reservoir through a

standard screened intake structure.
Water from the White River in Colorado would be used only at a Rangely

plant. Water could be taken from one of two reservoirs (Taylor Draw or Wolf
Creek) on the White River proposed by the Colorado River Water Conservation
District (CRWCD) Water Users Association No. 1.

The applicant-proposed water source for the Bonanza plant is the Green

River. The applicant-preferred source for the Rangely plant is the proposed
Wolf Creek Reservoir.

Purchase of water by Deseret from Flaming Gorge Reservoir in Utah and

from agricultural water rights in Colorado is also analyzed.

POWER TRANSMISSION SYSTEM ALTERNATIVES

Transmission system alternatives include both routing and system alter-
natives. In addition to the applicant-proposed route for the unit 1 345-kV
line from the plant site to the Mona substation, other reasonable combinations
of segments have been analyzed. Four alternative combinations have been
identified for the future unit 2 345-kV transmission system to the Ben Lomond
substation. One alternative route in addition to Deseret' s proposed unit 1

138-kV system routes has been analyzed.
System alternatives include double circuiting, wheeling arrangements,

tower sharing, and joint construction of transmission lines by Deseret and
UP&L. With the exception of double circuiting, the feasibility of these
system alternatives would be dependent upon successful private negotiations.

NO ACTION

The "No Action" alternative would involve the denial by Federal agencies
of rights-of-way and other appropriate permits or the cancellation of the
proposed project by Deseret. Such a decision could result from Federal agen-
cies finding that it is in the public interest to deny the use of public lands
or refuse a loan guarantee commitment for this project.

SUMMARY OF MAJOR ENVIRONMENTAL CONSEQUENCES
OF THE ALTERNATIVE AND THE PROPOSED ACTIONS

The following summary describes the impacts expected under a worst-case
situation with construction of the two units assuming an 18-month delay bet-
ween the first and second unit. Socioeconomic impacts presented for the plant
sites also include the work force expected for the Deserado Mine and the
electric railroad.

PLANT SITE ALTERNATIVES

The power plant would release pollutants into the atmosphere. Under
worst-case analysis, all State and Federal standards would be met with 93.6-
percent sulfur dioxide (S0 2 ) control at the Bonanza site and 94.9-percent
control at the Rangely site. Future oil shale development could possibly be
hindered because of use of Colorado Category I S0 2 increments at Dinosaur.
Because of prevailing wind patterns, cumulative impacts from the Moon Lake
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project and oil shale development would more likely occur with a plant at

Bonanza. There is insufficient data to determine the frequency of a visible

plume, but under adverse meteorological conditions, a highly visible yellow-

brown plume would be seen by visitors at Dinosaur. Impacts to visibility

would probably occur less frequently from a Rangely plant than a Bonanza plant

due to prevailing air flow patterns.
Withdrawal of water from the Green River could reduce the lowest recorded

annual flow at Green River, Utah by 2 percent. Salinity, as measured in total

dissolved solids (TDS), would increase by less than 0.8 milligrams per liter

(mg/£) in the Green River at Green River, Utah and 1 mg/£ in the Colorado

River at Imperial Dam in California.
Riparian vegetation (82 acres at Bonanza and 77 acres at Rangely) would

be disturbed and removed for the life of the project and beyond. The con-

tinued existence of any threatened or endangered plants would not be jeo-

pardized.
As indicated by the U.S. Fish and Wildlife Service (USFWS), withdrawals

of water from the Green or White Rivers for this project is likely to jeopar-

dize the continued existence of three endangered fish species in the Colorado
River system. However, if water were purchased from Flaming Gorge Reservoir
for use on an "on-call" basis during low river flow seasons, thus replacing
water which would otherwise be withdrawn from the Green River for the Moon
Lake project, the endangered fishes would not be affected. Such purchase and

use of Flaming Gorge water would require approval by the State of Utah and the

Department of Interior. The approval is not assured at this time.

Development of the Bonanza plant would disturb antelope during the cri-

tical fawning season and would occupy 4 percent (1,840 acres) of the critical
antelope fawning area and eliminate 51 percent of the range of the Bonanza
wild horse herd. The Rangely plant site would occupy 2,202 acres of antelope
summer range, not identified as critical.

Several cultural resource sites would be disturbed, and some scientific
and educational information could be lost. There are 12 known cultural re-

source sites on the Bonanza plant site and 21 on the Rangely site. None of
those on the Bonanza site are eligible to the National Register of Historic
Places (National Register) and only one on the Rangely site may be eligible.

Construction of a power plant at either site would be out of character
with the existing landscape.

Regardless of the plant site selected, there would be an increased demand
on the already limited middle-income housing supply of Vernal and Rangely.
Both Vernal and Rangely would have to expand or improve existing sewer and
water systems and additional police, firemen, and health care personnel would
be needed. Additional teachers and facilities would be needed in both com-
munities in order to maintain present ratios.

An imbalance in property tax revenues and per capita expenditures by
Uintah and Rio Blanco Counties for the project-induced populations could
occur. With the Bonanza plant site, Rio Blanco County could spend more for
services than would be replaced by property tax on Deseret-owned facilities
but would receive additional revenue from tax on the Deserado Mine and a
Colorado State coal severance tax. With the Rangely plant site, Uintah County
would support project-induced populations without any Deseret-related property
tax base. The Town of Dinosaur in Moffat County could receive relatively
significant impacts but would not receive property tax from either the plant
or mine. This analysis does not account for personal property tax, sales tax,
state income tax, etc., on individuals which would increase revenues to the
counties.
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With either plant site, Vernal and Rangely would experience an influx of

newcomers that could alter the prevailing social order. However, the project

area has experienced substantial energy-related growth since World War II.

Therefore, it can be expected that the social impacts associated with a typi-

cal boomtown scenario would not be as great as in communities that have not

experienced prior energy development.

COAL SOURCE ALTERNATIVES

With the Deserado Mine, surface subsidence and earth fractures may occur
on about 5,100 surface acres above the mine. Subsidence may be as much as 6

feet for long wall mining and 4 feet for room and pillar mining and may be

abrupt. The subsidence would probably affect the Staley-Gordon Mine road.

The water requirement of the mine operation would be equivalent to 0.06
percent of the average flow and 0.14 percent of the lowest recorded annual

flow of the White River in Colorado. The water quality of the White or Green
Rivers would not be altered.

No threatened or endangered plant species would be affected by the Dese-

rado Mine. Vegetation would be eliminated on about 1,200 acres for the life

of the project, of which about 120 acres are riparian. This loss could affect
prairie dogs, sage grouse, and golden eagles.

Withdrawal of water from the White River could jeopardize the continued
existence of three endangered fish species during low-flow and drought condi-
tions. However, if water normally withdrawn for irrigation were purchased by
Deseret or Western Fuels for use in the coal mine operation, there would be no

jeopardy to the species. Such a change in water use would require approval of

the State of Colorado and is not assured at this time.

For£y-seven cultural sites, four of which may be eligible for the Na-

tional Register, could be affected by ground disturbance or subsidence. Even
with mitigation, some loss of scientific and educational information could
occur.

The refuse disposal area would be out of character with the existing
landscape.

The coal mine work force and population-related impacts were presented
with Plant Site Alternatives section. Rangely would indirectly receive rev-
enue through special taxing districts from tax on the Deserado Mine and some
from the Colorado Coal Severance Tax. There would be some delay from the time
the impact to Rangely would occur and when the severance tax would be avail-
able to help alleviate public service demands.

Based on current estimates of coal reserves at the Deserado Mine, open
market purchase of coal may be required for 15 years of the projected 35-year
life of the project if additional Federal leases contiguous to the Deserado
Mine were not obtained by Western Fuels.

The source for open market purchase of coal has not been definitely iden-
tified. The environmental impacts of coal mining on existing Federal leases
along with the projected production of non-Federal coal have or will be anal-
yzed in Regional Coal Environmental Impact Statements (EIS). Environmental
statements that apply to the area where coal could be purchased include the
Northwest Colorado Regional Coal EIS and Supplemental Reports prepared by BLM
in 1977 and 1979; Development of Coal Resources in Central Utah prepared by
the Department of Interior, 1979; Green River-Hamms Fork Regional Coal EIS,
1980; Uinta-Southwestern Regional Coal Final EIS, 1981; and Development of
Coal Resources in Central Utah Final EIS, 1979.
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Impacts associated with open market purchase of coal would be from orr

highway transport of coal as discussed in the Coal Transport section below.

COAL TRANSPORT ALTERNATIVES

All of the coal transport methods to either plant site would disturb

small areas (up to 5 acres) of riparian vegetation and up to 21 cultural

resource sites. One of the cultural resource sites along the railroad, coal

delivery conveyor may be eligible to the National Register. The continued
existence of threatened or endangered plant species would not be jeopardized
by any alternative.

Only the on-highway trucking alternative to the Bonanza site would create

serious unavoidable adverse impacts to terrestrial wildlife. With this alter-

native, deer, sage grouse, and antelope mortality would increase on the af-

fected highways. A slurry pipeline would utilize up to 0.62 percent of the

lowest recorded annual flow from the White River.

With the on-highway truck haul to the Bonanza site, there would be approx-

imately a 323-percent increase in daily traffic on Utah Highway 45 and up to

117 percent on the affected portion of U.S. 40. Trucks would create a safety
hazard and several accidents per year could be expected. Highway damage with
associated maintenance costs would increase. Noise levels at the Town of

Dinosaur would increase to approximately 86 dBA (weighted sound level).

Increases in frequency and magnitude of noise would occur.

WATER SOURCE ALTERNATIVES

Impacts on water quality and quantity of the Green and White Rivers with
the Moon Lake project were presented in the discussion on the plant site
alternatives. Anticipated impacts of construction of the Utah White River
Dam, including impacts on endangered fish in the Colorado River system, inun-
dation of cultural resources and mining claims, and loss of recreation on the
White River were presented in a Draft EIS completed by BLM in December 1980.

Summarized below are impacts that would be expected with construction of the
Taylor Draw or Wolf Creek Reservoir and with purchase of agricultural water in

the upper White River basin for use at the Rangely plant site. Additional
engineering and environmental work would also be required for NEPA compliance
before either reservoir could be built.

Water temperature would be reduced and natural flows would be altered
below the dam. The dam would create a barrier and block the movement of fish
including three endangered species in the White River. The endangered species
would not utilize the altered habitat. About 50 acres of riparian vegetation
would be inundated by the Taylor Draw Reservoir and 863 by the Wolf Creek
Reservoir. No intensive inventories of threatened or endangered plants or
cultural resources have been completed on either of the proposed reservoir
areas. At least two known cultural resource sites would be disturbed or
inundated by the Taylor Draw Reservoir, and two by the Wolf Creek Reservoir,
all of which may be eligible to the National Register.

About 400 acres of irrigated land along with four ranch houses would be
inundated by either reservoir. This represents 2.5 percent of the irrigated
land in Rio Blanco County. Of the 400 acres that would be inundated if the
Taylor Draw Reservoir were built, 176 acres have been identified as prime
(irrigated) farmland. This represents 7 percent of prime farmland along the
White River near Rangely.
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About 3,100 feet of Colorado Highway 64 would have to be relocated with

the Taylor Draw Reservoir.
The Wolf Creek Reservoir would inundate a suspension bridge across the

White River which carries an exposed natural gas pipeline.

If Deseret were to purchase agricultural water from the White River, the

potential reductions in flow cannot be accurately predicted. The intent of

this alternative is to prevent changes during critical low-flow periods in the

flow of the White River due to the Moon Lake project. However, irrigation

water would be used only during the irrigation season and the winter flows of

the river would still be altered by the project. Salinity in the river during
the irrigation season (May through September) would be reduced through the

elimination of irrigation return flows that are typically high in TDS.

Irrigation water may only be used on an as-needed basis to ensure ade-

quate supplies of water during low flows in the river. Therefore, the fre-

quency of need and the amount of agricultural land that would be retired
cannot be accurately predicted. However, the amount of land retired could be

significant since Deseret would require water equivalent to 47 percent of that
presently used for irrigated agricultural land in the upper White River basin.

WATER TRANSPORT ALTERNATIVES

Construction of any of the water pipelines to the plant sites would
disturb small areas of riparian vegetation (up to 6 acres) and up to three
cultural resource sites. Of the sites that would be disturbed, only one,

located along the Utah White River Reservoir to Bonanza pipeline, may be

eligible to the National Register. Construction of the pipelines would not
jeopardize the existence of any threatened or endangered plant or animal
species. However, the corridor for the pipeline between the Green River and
the Bonanza site would pass through the habitat of one plant species that has
been proposed as threatened.

RECREATION-RELATED IMPACTS
Regardless of the plant site selected, recreation-related impacts from

the project-induced population would occur within a secondary zone of influ-
ence. Most of these impacts would occur within a 2-hour driving distance from
Vernal and Rangely. Impacts could include loss of scientific information from
vandalism to paleontologic and cultural resources, poaching of an endangered
cactus (Sclerocactus glaucus ) , harrassment and increased poaching and hunting
of wildlife, increased fishing pressure, and overuse of recreational facili-
ties. The impacts directly attributable to the project are expected to be
smal 1

.

TRANSMISSION SYSTEM ALTERNATIVES

All of the transmission system routing alternatives would have the same
types of impacts; however, the magnitude would vary depending on the miles of
each resource found along the routes and the final placement of towers in the
1-mile-wide corridor. Unavoidable impacts would include localized erosion on
severe erosion hazard areas, initiation or activation of slumping and slides,
inadvertent destruction of threatened or endangered plants, disturbance of
riparian and wet meadow vegetation, mortality of waterfowl and other birds
from collision with conductors and towers, and loss of scientific and educa-
tional information due to disturbance of cultural resource sites.
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Transmission lines would introduce a low to high increment of contrast at

highway crossings and aesthetic values would be reduced. Several alternative

routes would be visible from recreational areas.

The applicant-proposed alternatives for unit 1 and 2 345-kV lines would

have important land use and land use planning conflicts including loss of

prime commercial timber production on the Ashley National Forest, introduction

of new access into two off-road vehicle closure areas on National Forest land,

a conflict with a planned scenic loop road, and encroachment into urban areas.

Based on a minimum sale price of $2.00 per 1,000 board feet, timber valued at

$5,074 would be cut during the construction period and an annual loss of $304

in timber production would continue for the life of the project.

The applicant-proposed alternative for unit 1 across portions of the

Uinta National Forest and across all of the Manti-LaSal National Forest could

create extensive surface disturbance because of the steep topography, both

parallel and transverse to the corridor. In addition, it could be possible

that instability and slope failure would be induced by construction along the

corridors on the referenced National Forests lands.

NO ACTION ALTERNATIVE

With the No Action alternative, a continuation of current environmental

and socioeconomic growth trends would still be expected in the Vernal-Rangely
region. However, if power supplies were insufficient, it could be detrimental

to the overall welfare of the customers affected.
With delay, the cost of the Moon Lake project could increase by about $30

million per year. If available, after March 1985, Deseret's cost for power
purchased from UP&L could increase 20 to 40 percent. If power were available
for purchase on the open market beyond 1985, the price of power to Deseret
could increase as much as 300 percent (in 1980 dollars).

REGULATORY COMPLIANCE WITH SELECT LAWS AND
EXECUTIVE ORDERS

The Federal Clean Air Act was enacted to protect and enhance the quality
of the Nation's air resources so as to promote the public health and welfare
and the productive capacity of its population. The National Ambient Air
Quality Standards (NAAQS) are limits on concentrations of specific pollutants
and were set to protect human health and the public welfare. Prevention of

Significant Deterioration (PSD) increments were set for certain pollutants to

limit deterioration of air quality in areas with lower pollution levels than
the NAAQS. All areas which could be affected by the applicant's proposal are
designated as Federal PSD Class II areas. Class II areas allow air quality
deterioration associated with moderate, well controlled growth. The Moon Lake
project units 1 and 2 would comply with Class II incremental limitations, the
NAAQS, and all other provisions of the Federal Clean Air Act.

Executive Order 11988 Floodplain Management, requires each Federal agency
to consider flood hazards and floodplain management factors in carrying out or
assisting any project located in a floodplain or impacting a floodplain. The
water supply system would be the only project-related component affecting a

floodplain. The impact of the collector-well system on the Green River flood-
plain would be minimal. Construction of water storage reservoirs on the White
River in Colorado would permanently inundate floodplain areas upstream from
the two impoundments.
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Executive Order 11990, Protection of Wetlands, directs Federal agencies
to avoid to the extent possible the destruction or modification of wetlands,
and to avoid direct or indirect support of new construction in wetlands wher-

ever there is a practical alternative. BLM Manual 6740, Wetland-Riparian Area
Protection and Management establishes policy and procedures for the identifi-
cation, protection, maintenance, enhancement, and management of the various
wetland and riparian areas. The manual ensures that all wetlands-riparian
areas, their unique characteristics, and their ecological requirements are

managed in accordance with legislative, executive, departmental, and secre-

tarial directions.
Acreages of riparian habitat that would be impacted by the power plant

and raw material supply system alternative sites are given in table 4-9.

The loss of riparian acreage at the Bonanza or Rangely plant site, Deser-

ado Mine and refuse disposal area, and the Wolf Creek and Taylor Draw Reser-
voirs would be mitigated to the extent possible. Some of the alternative
transmission line segments cross riparian/wetland areas. Careful siting of

centerline and placement of transmission tower bases would mitigate any poten-
tial adverse impacts.

The Endangered Species Act was enacted to provide for the conservation of

threatened and endangered species of fish, wildlife, and plants, and to pro-
vide a means whereby the ecosystems upon which threatened and endangered
species depend may be conserved.

A single specimen of an officially listed threatened plant species occurs
along the applicant-proposed Green River to Bonanza water pipeline route. The
formal biological opinion of the USFWS states that this species would not be

adversely affected by this project.
The Moon Lake project would impact the Green or White Rivers by reducing

flows. The formal biological opinion of the USFWS states that the Moon Lake
project, as proposed, is likely to jeopardize the continued existence of the
Colorado squawfish, the humpback chub, and the bonytail chub. However, the
biological opinion identified "reasonable and prudent alternatives" which may
be implemented to avoid jeopardy to the endangered fishes. There is no assur-
ance at this time that such alternatives can be satisfactorily arranged prior
to the date Deseret desires to start construction.

The only potential threat to terrestrial threatened or endangered species
from the Moon Lake project would be caused by transmission lines crossing
major flyways of the bald eagle and/or the whooping crane. Birds could col-
lide with the lines but this impact would be mitigated by marking the lines to
make them more visible. The official opinion of the USFWS is the Moon Lake
project would not jeopardize the continued existence of these species.

The Wild and Free-Roaming Horse and Burro Act authorizes and directs the
Departments of Interior and Agriculture to protect and manage wild free-roam-
ing horses and burros as components of the public lands "... in a manner that
is designed to achieve and maintain a thriving natural ecological balance on
the public lands." The development of the Bonanza site would occupy approxi-
mately 6 percent of the range of the Bonanza wild horse herd. The impact
would not result in the loss of any wild horses.

The Wilderness Act, as amended, requires inventory and review of roadless
areas of 5,000 acres or more identified as having wilderness characteristics
described in the Act. Under adverse meteorological conditions, the yellow-
brown plume visible from Dinosaur National Monument would also be visible from
wilderness study areas (WSAs) south of the Monument. While visibility impacts
would be adverse, they would not outweight the wilderness values or preclude
wilderness area designation of the affected WSAs. Except for the above, none
of the project alternatives would impact a wilderness area or WSAs.
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The Wild and Scenic Rivers Act requires each Federal agency to avoid or

mitigate adverse effects on rivers identified in the Nationwide Inventory.

Agencies are required to consult with the National Park Service prior to

taking actions which could conflict with wild, scenic, or recreational river

status on rivers in the Inventory. The proposed and alternative transmission

systems would cross the Green and White Rivers and could conflict with the

status of these rivers, which are currently being considered in the Nationwide

Rivers Inventory.
Consultation with the Nation Park Service by BLM, REA, and Deseret prior

to transmission line construction has been identified as adequate mitigation.

The National Historic Preservation Act is designed to protect properties
included in or eligible for inclusion in the National Register through review

and comment by the Advisory Council on Historic Preservation on Federal under-

takings that affect such properties.
The State Historic Preservation Officers in Utah and Wyoming and the BLM

have consulted and agreed to the measures which should be undertaken to pro-

tect cultural values should authorization be granted to use public lands

administered by the BLM for the purpose of any of the actions discussed in the

Draft and Final EIS. This agreement is authorized under the Federal Land

Policy and Management Act and the National Historic Preservation Act.

Impacts to sites that may be affected by the project would be mitigated
in accordance with measures agreed to by BLM and the affected states. The
Colorado State Historic Preservation Officer has been advised of the project
and its impact potential and has indicated a desire to review the Draft and

Final EIS.

The Land and Water Conservation Fund Act directs that property acquired
or developed with assistance from the Fund shall not be converted to other
than public outdoor recreation uses without the approval of the Secretary of

the Interior. The Secretary of the Interior shall approve such conversion
only if it is found to be in accord with the then existing comprehensive
statewide outdoor recreation plan and only upon such condition as deemed
necessary to assure the substitution of other recreation properties of at
least fair market value and of reasonably equivalent usefulness and location.
Depending upon the centerline location of transmission lines, the proposed or
alternative transmission systems could conflict with designated park and
recreation areas. Right-of-way impingements to aqueduct, canal, and reservoir
systems could also occur. Correct placement of transmission lines within the
1-mile-wide corridor would mitigate these impacts.

Secretary of Agriculture Memorandum No. 1827 Revised (Statement on Land
Use Policy) states that major consideration must be given to important farm,
range, and forestlands, and the long-range need to retain the productive
capacity and environmental values of American agriculture and forestry. Land
use alternatives must be explored that would minimize impacts on important
farm, range, and forestlands, and, where possible, avoid decisions which
irrevocably commit important lands to non-farmland, non-rangeland uses, there-
by foreclosing the options of future generations. Approximately 400 acres of
agricultural land would be inundated if either the Taylor Draw or Wolf Creek
Reservoir water supply alternatives were selected with the Rangely plant site.
Of the 400 acres that would be inundated if the Taylor Draw Reservoir were
built, 176 acres have been identified as prime (irrigated) farmland. No prime
farmlands have been identified in the Wolf Creek Reservoir area. Project-
related urban expansion in Vernal could displace up to 29 acres of agricul-
tural land (not prime by SCS standards).
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Some of the 345-kV transmission route alternatives would cross varying
amounts of agricultural lands; the maximum amount on any one complete route

would be approximately 26.5 miles, some of which may be prime or unique farm-

land. However, agricultural activities would only be temporarily disrupted if

the construction period were to occur during the season of use. During the

life of the project, agriculture and grazing could continue within the trans-
mission system right-of-way and, therefore, would not be substantially af-

fected. Also, the amount of land taken out of production (900 square-feet per
345-kV tower base) by the tower structures, although minimal, could be further
minimized by proper placement of the towers within the 1-mile-wide corridor.

Although no prime grazing lands have been identified on the power plant
and raw material supply system alternatives, sheep grazing allotments would be

impacted. The applicant-proposed Bonanza plant site would cause a forage loss

of 150 animal unit months (AUMs). The Rangely alternative plant site would
cause a forage loss of 112 AUMs. The applicant-proposed Deserado Mine portal
area and refuse disposal area would cause a forage loss of 84 AUMs. The
Taylor Draw Reservoir alternative water source would inundate 6 AUMs of forage
and Wolf Creek 167 AUMs. A portion of segment 11 of the proposed transmission
line in the vicinity of Strawberry Valley crosses prime grazing lands (Uinta
National Forest, U.S. Forest Service, 1981). No forage loss would be expected
on this segment 11 portion. Approximately 2,537,000 board feet (valued at

$5,074) of commercial timber would be affected during the construction of the
proposed unit 2 transmission line in segment 35. Up to 652,000 board feet
(valued at $11,585) would be affected with construction of alternative segment
37. Timber production within the right-of-way would be lost for the life of

the project.
In most cases, impacts on agricultural, grazing, and forest lands would

be minimized to the extent practical.
Secretary of Agriculture Memorandum No. 1162 Supplement 8 (Civil Rights

Considerations of Policy Actions) provides a mechanism whereby discrimination
in proposed major policy actions can be detected and ameliorated before imple-
mentation. Components of the proposed project may cross Uinta-Ouray Reserva-
tion lands and may affect the Ute Tribe living within the two-county impact
zone.

No significant adverse impacts from the proposed construction of an extra
high voltage (EHV) transmission line across Ute lands have been identified.
Deseret has adopted a board resolution providing for non-discrimination in

employment with reference to race, color, sex, and national origin. Deseret
would adopt an "Affirmative Action Program".

Deseret has contacted the Ute Indian Tribal Business Committee to deter-
mine their interest in providing construction workers as well as training
future power plant operators. Deseret has provided a list of potential skills
and positions to the Uinta Basin Vocational Center and is considering the
possibility of developing a training and education program to prepare members
of the Tribe for employment.

The proposed action would have no significant civil rights impact; there-
fore, no civil rights impact statement is required.

UNRESOLVED ISSUES AND AREAS OF CONTROVERSY
The following issues associated with development of the proposed Moon

Lake project remain unresolved:
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1. Air Quality: interstate pollution control.

2. Water Supply: the availability of a timely, reliable water supply

for the Rangely plant site.

3. Endangered Species: whether withdrawal of 30 cfs from the Green or

White Rivers for the Moon Lake project would jeopardize the con-

tinued existence of fish species in those rivers, and whether suit-

able alternatives can be arranged to avoid jeopardy.

4. Socioeconomics: there is a controversy over a potential imbalance

of property tax revenues to be derived from Deseret-owned facilities

and expenditures by Uintah County, Utah and Rio Blanco County,

Colorado to provide services for the project-induced population.

The magnitude of the imbalance is difficult to predict and assump-

tions in the predictive models are a point of controversy.

AIR QUALITY

A PSD permit has been issued by EPA for the Bonanza site in Utah; how-

ever, Colorado would object to a Utah power plant using up Colorado PSD incre-

ments. This issue will have to be resolved by the respective states.

WATER SUPPLY

Timing of the Rangely Reservoir project (Taylor Draw or Wolf Creek Reser-

voir) as a water supply for the Rangely plant site has been a continuous issue

between Deseret and Colorado interests. Applications for the Taylor Draw
portion of the Rangely Reservoir project have been filed with BLM and the U.S.

Army Corps of Engineers by Water Users Association No. 1 of the CRWCD. How-

ever, no completion dates for NEPA compliance or the reservoir have been

finalized. It is expected that the reservoir project would be delayed until

January 1982 for USFWS determination of impacts on threatened and endangered
fish in the Colorado River system.

The availability of water for the Rangely plant site is also contro-
versial. The amount of water that can be made available to the project from
the White River in Colorado depends on the amount of future water development
and the amount of water that must be released from Colorado into Utah.

Estimates of future water use from the White River in Colorado require
consideration of conditional water rights senior in priority to the water
rights that Deseret could obtain. Under Colorado water law there are two
basic types of water rights, absolute and conditional (see Glossary in the
Draft EIS). Any conditional water right senior in priority to those available
to Deseret may be developed subsequent to construction of the power plant, and
the holder of such senior right would be entitled to use all of the water
granted under his right even if such use reduced or completely depleted the
water available for the project.

Controversy arises over assumptions on "reasonable" levels of future
water use for Deseret' s project. Deseret' s position is that a guaranteed
source of water for the entire life of the project must be available and
future use could reduce the amount of water available for Deseret' s use.
Based on studies by Fleming (1975) and Western Engineers (1979), which con-
clude that even during drought years with liberal assumptions of upstream
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water development and a minimum annual average 200 cfs downstream flow, the

Rangely Reservoir project would supply sufficient water for the Moon Lake

power project. Even during drought years, the State of Colorado and Colorado
Water Users Association No. 1 believe that water offered to Deseret would
guarantee water to the project over its entire life. However, REA and Deseret
do not agree with this position.

It is not known whether Colorado would be obligated to honor a water
right granted to the Ute Tribe in Utah by the Winter's Doctrine which is a

Federal decree given in 1882. The Winter's Doctrine does not specify a defin-
ite amount of water but ensures that the Ute Tribe in Utah has a right to

substantial quantities of irrigation water from the White River. The amount
of water is not yet agreed upon by the Ute Tribe and the priority date of the

Ute water rights is not firmly established, but will most likely be either
1882 or 1948, possibly earlier in priority than conditional water rights held
by Deseret or a perfected right offered to Deseret by the Town of Rangely.

Water Users Association No. 1 believe that the 200 cfs of flow shown to

be available in the Fleming and Western Engineers studies is sufficient to

meet Ute Tribal water rights and the needs of the State of Utah without af-

fecting the yield of the Rangely Reservoir project. If the Ute Tribe is

entitled to water from the White River to satisfy Winters Right claims that it

may have, it is likely that any such claims would be chargeable to Utah's
apportionment of Colorado River Basin waters as the Indian reservation is

within Utah. This would be consistent with the precedent established by the
United States Supreme Court in Arizona v. Cal i form'

a

, 373 U.S. 546, 83 Sup.

Ct. 1468 (1963). Thus, while the water probably would not be chargeable to

Colorado, it does not necessarily follow that Colorado would be free to take
action within its boundaries and upstream from the reservation that would
prevent the tribe from satisfying any Winters Right entitlements that it may
have. It is doubtful that the courts would permit use of water in Colorado
that would nullify legitimate Winters Right entitlements of Indian tribes
located in Utah. Of course, the precise issue has not been considered by the
courts and, until or unless it is, or the matter is otherwise resolved, uncer-
tainty regarding it may continue.

Whether Colorado is obligated to leave certain flows in the White River
so that the water may be used in Utah is an issue that apparently has scarcely
been considered to date. As competition for use of water from the White River
increases, it is probable that some division of the water from the stream
between the two states will be made, whether by compact or judicial deter-
mination. As the White River flows partly in Utah and is a part of the Color-
ado system, and as Utah is entitled to the use of a fixed amount of water from
the system under the Upper Colorado River Basin Compact, it is doubtful that
Colorado could successfully maintain that it may consumptively use all of the
water of the White River, if that were possible, and thus prevent use of at
least part of it in Utah. At present, however, each State's specific entitle-
ments in the river are uncertain and will have to wait for further efforts to
determine them.

Water Users Association No. 1 has stated that a 16-cfs water right of-
fered to Deseret by the Town of Rangely would be more than sufficient to
satisfy the water requirements of the first generating unit should it come on
line prior to completion of the Taylor Draw Reservoir. There is also question
as to whether water could be pumped directly from the White River or whether a
reservoir would be required to supply the project. December through February
are generally the lowest flow months on the White River. To determine the
feasibility of pumping directly from the White River without a reservoir, an
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annual daily and 2-week low-flow frequency analysis of the White River at the

Utah-Colorado state line was made (Hansen, 1980a). Based on annual daily low

flow, without any on-site water storage and without any further priority water
right developments, and further assuming that the river could be completely
dewatered, there would be insufficient water for the Moon Lake project about 1

in every 40 years. There would be about a 2-week supply of water stored on

the plant site in .a raw water storage pond. Based on the annual 2-week low-

flow frequency, without any further priority water rights development and

assuming that the river could be completely dewatered, the probability of

insufficient water for the project would be approximately 1 year in every 100

years. If Colorado were required to release water into Utah to meet the Ute

Tribal water rights, July and August would be critical periods. If Ute Tribal
water rights are met during these months, there may be insufficient water 1

year in 7 during July and 1 year in 8.5 during August. Deseret indicates that
this is not a reliable source of water.

The need for reservoir storage is further substantiated by Western Engi-
neers (1979) who concluded that "in most years an adequate water supply
exists, but in years like 1977-1978, there are periods when no water will be

available without hold-over reservoir storage."
The BLM and REA have concluded that the Rangely Reservoir project could

provide a viable source of water for the Moon Lake project. However, there
are uncertainties surrounding the Utah-Colorado water rights and the develop-
ment of the Rangely Reservoir project would require environmental analysis to

meet NEPA compliance and complete the permitting process.
Water could potentially be supplied to the Rangely site in Colorado via

pipeline from the Green River in Utah using a 30 cfs water right (Application
No. 31368, 1959) held by Deseret. Whether or not the transfer could be made
is controversial (see Appendix 2 of the Draft EIS).

The policy of the State of Utah would not allow the transfer of water for
this project, even though such a transfer may be legally possible.

ENDANGERED SPECIES

Moon Lake's proposed water withdrawals have recieved an official jeopardy
opinion. The USFWS believes that purchase of Flaming Gorge water for release
during critical low flow periods in the Green River, and purchase of agricul-
tural water to sustain flows in the White River during the irrigation season
would mitigate potential impacts to the endangered fish. These alternatives
may be complicated by water rights issues and time required for approvals for
changes in points of diversion. Because of these uncertainties, the BLM has
reinitiated consultation with USFWS under Section 7 of the Endangered Species
Act to explore additional alternatives for avoidance of jeopardy. The BLM and
REA could not allow construction of the project without assurance of com-
pliance with the Endangered Species Act.

The USFWS official biological opinion for the Moon Lake project is not
agreed upon by all experts. The position of the State of Utah and BIO/WEST
(environmental consultant firm in Logan, Utah) is that, in and of itself, the
withdrawal of 30 cfs from the Green or White Rivers for the Moon Lake project
would not jeopardize the continued existence of the fish species. However,
the EIS analysis which is based on the biological opinion indicates that the
Moon Lake project, along with the cumulative impacts from other projects,
could jeopardized the endangered fishes.
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SUMMARY

SOCIOECONOMICS

There is a controversy over a potential imbalance between property tax

revenues to be derived from Deseret-owned facilities and expenditures by

Uintah and Rio Blanco Counties to provide services for the project-induced
population, i.e., who gets the tax base. The magnitude of the imbalance is

difficult to predict and assumptions in the predictive models are a point of

controversy.
If the power plant were built at the Bonanza site, Uintah County would

receive funds in excess of expenditures and Rio Blanco County would likely
fall short in meeting community service demands. However, shortfalls would be

offset somewhat by receiving a portion of the coal severance tax that would be

assessed to Deseret by the State of Colorado. Regardless of the site select-
ed, Rio Blanco County would have the tax base of the Deserado Mine.

If the power plant were built at the Rangely site, Uintah County would
receive no property tax revenue from tax on Deseret-owned facilities but would
have to meet community service demands of the project-induced population that
would live in that county.

The socioeconomic models used to project the number and distribution of

the project-induced population have been controversial. Population projec-
tions presented in this Draft EIS have been independently reviewed for BLM and
found to be reasonable. However, Colorado interests believe that estimates of

the influx of people into Colorado are too low and, therefore, the projected
impacts may likewise be low.
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CHAPTER 1

THE PURPOSE AND NEED OF THE PROPOSED ACTION

INTRODUCTION

In accordance with the National Environmental Policy Act of 1969 (NEPA)

(Public Law 91-190,1970), the Bureau of Land Management (BLM), U.S. Department

of Interior (USDI), and Rural Electrification Administration (REA), U.S.

Department of Agriculture (USDA), acting as joint-lead agencies, have prepared

this document in response to the filing of right-of-way applications by the

Deseret Generation and Transmission Cooperative (Deseret) for use of public

land and an application by Deseret to REA for a loan guarantee commitment to

facilitate project financing. Deseret proposes to use public lands in north-

eastern Utah and northwestern Colorado to develop the 800-megawatt (MW) Moon

Lake power plant project (Moon Lake project), units 1 and 2 at a site near

Bonanza, Utah and the Deserado underground coal mine near Rangely, Colorado.

This chapter identifies the purpose and need of the proposed project, the

scoping procedures that were used in determining the more significant issues,

those issues, and interrelationships between projects which could cause cumu-
lative impacts. Major Federal Authorizing Actions required for this project
are listed in Appendix 3 of the Draft EIS.

The Office of Surface Mining (OSM), USDI, has cooperated in the prepara-
tion of this document in response to the filing of a mining permit application
on behalf of Deseret by Western Fuels, Utah, Inc., for mining Federal coal and
the use of public land for the mine.

PURPOSE AND NEED FOR THE PROJECT
Deseret, headquartered in Sandy, Utah, was formed in 1978, and consists

of six rural electric distribution cooperatives. These cooperatives are
listed in table 1-1 and their service areas are shown in figure 1-1.

In 1979, the total number of customers served was approximately 24,945,
with a coincident peak demand of 177.9 MW. Only Garkane Power Association and
Moon Lake Electric Association (MLEA) have generating capacity. Garkane
produces 3.0 MW of hydroelectric power and MLEA produces 0.5 MW of hydro-
electric power. The balance of load and reserve requirements is purchased
mainly from the Department of Energy's Western Area Power Administration
(WAPA) and Utah Power and Light Company (UP&L).

Power purchases from WAPA are limited because of Colorado River Storage
Project (CRSP) capacity limitations and the rest of Deseret 1

s shortfall is

acquired from UP&L at average system costs. Power requirements in excess of
contracted amounts, if available, are provided by UP&L at unit cost plus a

demand charge. In a June 1, 1979, Utah Public Service Commission (PSC) Order,
UP&L was directed to terminate its wholesale power sale agreements with mem-
bers of Intermountain Consumers Power Association (ICPA). Therefore, Deseret
or its members cannot rely on UP&L for an adequate and reliable power supply
beyond March 1985, and the purchased power costs would be significantly in-
creased at that time. Appendix 4 of the Draft EIS provides additional infor-
mation on the PSC order and its potential results.
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TABLE 1-1

The Rural Electric Distribution Cooperative
Members of Deseret Generation and Transmission Cooperative

Rural Electrification
Administration

Member Cooperatives Headquarters Designation Customers

Bridger Valley Electric Mt. View, Wyoming Wyoming 9 Uinta 3,479
Association

Dixie-Escalante Rural Beryl Junction, Utah 20 Iron 1,579
Electric Association Utah

Flowell Electric Fillmore, Utah Utah 11 Millard 356
Association

Garkane Power Richfield, Utah Utah 6 Garfield 4,387
Association

Moon Lake Electric Roosevelt, Utah Utah 8 Duchesne 10,008
Association

Mt. Wheeler Power, Inc. East Ely, Nevada Nevada 19 White Pine 5,136

Total 24,945

a
REA Bulletin 1-1, 1979 Annual Statistical Report.
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NEW MEXICO

LEGEND

DESERET GENERATION AND
TRANSMISSION COOPERATIVE
SERVICE AREA

FIGURE 1-1

SERVICE AREA OF DESERET GENERATION
AND TRANSMISSION COOPERATIVE
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PURPOSE AND NEED

NEED FOR POWER

Using procedures prescribed by REA, Deseret prepared a Power Requirement
Study (PRS) which was completed in September 1980. The PRS was approved by

REA on January 6, 1981. The load projections contained in the PRS reflect an

analysis of historical growth trends and anticipated future use character-
istics, energy conservation, load management, and variations in energy usage
due to seasonal weather changes and the cost of electricity for each member.

During the period 1969 to 1979, Deseret' s peak load increased from 69 MW
to 178 MW, 9.9 percent per year; and its energy requirements increased from
316 gigawatt hours (GWh) (1 gigawatt is 1 billion watts used over a 1 hour
period) to 1,113 GWh, 13.4 percent per year. Tables 1-2 and 1-3 contain the

historic and projected demands, energy requirements, and growth rates.

Tables 1-4 and 1-5 show the forecast of Deseret 1

s annual peak demand
including the existing and proposed generation additions, purchases from other
utilities, participation agreements, and reserve requirements, with and with-
out the proposed project. Tables 1-4 and 1-5 compare Deseret' s projected peak
demand and generation capacity with and without the project.

Deseret 1

s existing generation consists of 3.5 MW of hydroelectric genera-
tion of which 0.5 MW will be retired in 1985 upon completion of the Central
Utah Project (CUP). Power available from WAPA is limited to 112 MW of firm
purchases and 8.7 MW of peaking over summer peak periods and 102 MW of firm
purchases and 27.4 MW of peaking over the winter peak. It is assumed that
WAPA purchases will remain at these levels over the period 1980-1992. Deseret
has acquired an interest in UP&L's Hunter unit 2 generating unit which re-

sulted in Deseret having 100.4 MW of Hunter unit 2 capacity available for its
members. Therefore, Deseret' s capacity, including WAPA purchases, available
to supply its peak load requirements will be approximately 224.1 MW during the
summer season and 232.8 MW during the winter season over the study period.

ENERGY FORECAST

Deseret 1

s system energy requirements, developed by customer class of
service in Deseret' s 1980 PRS, are forecasted for each of its member coopera-
tives for the period 1979 to 1994. In each of the member cooperatives, the
consumption patterns and growth potential of the various types of consumers
were individually analyzed and actual growth patterns reflected.

The forecast is based on historical data through 1979. Growth rates
based on the historical data have been adjusted for known and/or anticipated
changes. The predicted total number of consumers and annual MW sales by class
of consumers for the Deseret system are provided in table 1-6.

IPP Project

The six members of Deseret have each entered into a contract to purchase
a share of the output of the Intermountain Power Project (IPP). IPP is a

3,000 MW coal-fired power plant being planned by Intermountain Consumers Power
Association (ICPA) in association with several California utilities. ICPA
membership consists of 30 municipal utilities or cooperatives in Utah, eastern
Nevada, and southern Wyoming. The six members of Deseret also are members of
ICPA, and, therefore, are part-sponsors of IPP. Collectively Deseret's mem-
bers have the right to purchase 5.865 percent or roughtly 44 MW from each IPP
unit. The IPP units are currently planned to become operational as follows:
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TABLE 1-2

Peak Demand and Energy Requirements

Demand (MW) Energy (GWh)

69 316
120 744

178 1,113
327 2,114
650 4,098
955 5,911

Year

1969
c

1974
1979
1984
1989

1994

Estimated coincidental seasonal peak demand.

Includes losses and sales for resale.

Q
Years prior to 1970 exclude data for Mount
Wheeler.

TABLE 1-3

Annual Growth Rate for Demand
and Energy-Percent

Period Demand Energy

18.7

8.4

13.7

14.2

7.6

Source: 1978 PRS, Deseret.

Calculation based on actual historical infor-
mation.

Calculation based on projections of coinci-
dental peak demand.

1969-1974
3

11.7

1974-1979
3

8.2

1979-1984
b

12.9

1984-1989
b

14.7

1989-1994
b

8.0

21



t/1

4->

C
CD

E
CD
5-

•i

—

3
cr
CD

Q£

>)
+J

• '

—

u
(T3

Cl
03 +J
C_3 U
T3 •'—

>

C o
ro S-

O. £_"

T3 O
3- C CD Ul

1 03 ^ 03
1

—

E (13 CD

CD 1 OO
LU Q

1 C C-

QQ ^ o CD

<X ro o +->

I— CU ^ C
Q. •r

—

4-> 3;
4- 3 ^ '

o o
+J 4J
I/) •

i

—

T3 3
U
01
£-

o
u_

f~
CD

-Q

o>

CD

CD
m
CDQ

co
in ^-•^

CD >^
u U
X c
LU CD

•f—

>1 u
+J • f—
•-— 4-
u cd

ro a
Cl v^^
rO

C_J

a>

>i i

—

4-> -Q
•(— ro

u i

—

ro •/—

Q. ro
ro >
C_J <£

"O
LT)

QJ
S_ co

CD ro

5 sz
o u
Q_ S-

13

Q_

U
C
O

•1

+->

ro

i-

CV

C
OJo

to
4->

e
CD

T3 E
ro CD

O J-
_) • 1

—

3
C7
CD
q:

.Q
CO

-l->

CD a
> CD
S- E
CD CD
in i-
CD •r—

cc 3
CT
CD

CC

ro

TD^ C
ro ro
CD E
Q_ a>o

i-
ro

a>
>-

oaioiDiD^-r^r-^LDLDcnoO'too
i i i iooooommNro^ri-tTiocOffimr-rooo
i i i 100'— oai<^ON<^oor- ir>c\ico«3-o

i— CNjroromiDvDNCOCTKriOO'— c\j

rOCNJOrOOOOOOOOOOOOOOOOOCJOCXlOOOOOOOOOO
ro^cnoOrAjrAjCMrxjrAjc\ic\jc\jc\jc\jc\jc\jCNjCNJc\j
lDOO'— inrororooororonr'imroromrororo
CNjrorororNjc\jCNjrNoc\jeNjCNirAjr^c\jrNJCNJCNjCNjCNi

cn o lo <^" en en en cr> en cr> cr> en en en en en en en en
<t 00 i— LnCNJCsjrAJC\)rAJC\IC\JCNJC\JCNJCsJCNJC\JC\lC\J
.— I— CNJCNJr— ,— ,— ,— r— r— (— I— I— .— .— .— .— r— ,—

en en en en «3" «* «3" <5± <=* ^r «d- "=3" ^1- ^" =)- *3- <* «3" ^f

ro ro roo o o roO ro ro roo o O roO roO roO roO ro ro ro ro ro ro roO O O O CD O O o

roc\joroe30r^ex)^l-^teNiLr)encnroror^iX5CNiuD

ro«^-<naDCNjoor^C5UDcnr^.i— cm .— c\j co <^- cr> i

—

ldcOi— lOi— ^roror-~rooco<x>LnoLT)i— r^^j-
c\jCNjroro^«^-Lne£>r^oocricncDi— c\jc\jroro«3-

i— i— i— i— (M«t noooi— i— <nix>Lncnooc\jc\jr--

ld tn tn m i— ix>cncNj«^rororoLT>00Lr>roc\ji— o
i— i— i— i— «^-^Lnr-cnor— c\jro^-Ln<sDr^oocn

C\J en c\j od ro ld en <^ ,— fl-orocotcn^-ocTi
CO enroro.— c\joor^cNjuD^-<30r-CNj(X>c\jc\jLDO
roer>cz)'^-r^or>-Lne30roenLnc\jcD^-en^-cnLn
c\jc\jrororo^j-^fa-)ix>r^r^exi<no<30'— i— csj

i— CNjro^j-cncor-^aDcnO'— CNjro^a-cncor-oocn
oooocioooooewooooooenenencncncnencnenen
encncnenencnenenencnenencnenencnencncn

>>
O -H>

t- •n~o U
>> ro
sz Q.

ro
c U
CD
sz E
5 S-

LD c>-

00
en <+-

r-

1

O
,

—

CO
•r— CD

LO -t-> CO

a> c ro
l0 3 SZ
uo u
o O t-

1 S- 3

E >>
CU ^1 i

—

-»-> ro
IS) :s M
>> s: C
in

LO
CD

E
c CD
o ro (

—

•r— Q.
to CO o_
I/) 3 3

•(

—

i

—

CO

E a.
CO "D
C •* C
ro CNJ rO
s-
+->

O
OJ
C

s- C •r—

o CD -^
>4- CO 4-> ro

ro • 1

—

CD
+-> si c Ol
c u 3
CD i. ^
u 3 i- s: •

i- Q. CD LT>

CD +-> <=d- 00
o_ E C • en

S- 3 r^ i—

i

LO
*4-

DZ CNJ
xz

CO CO a u
3 CO — C i-
t^ CO 1 ro ro

a. CD °3 51
1

—

Q_ E
. »- ZD 1- .C

1

—

>> T3 •i- C33
1

—

o c C <4- 3
CD 3 rO •r— O
C »-> E S t-

C CO CD +-> s: -c
o -o CO +jO CO CD o
U +-> ^ S_ • CD
2! c: ro CD CNJ i—

CD CD +-> O JDo E a. C -— ro
c CD r- i

—

ro t- 4- •««r-
•r— O s <t ro

eo 3 s: Q_ >
c CT +-> <t ro
i- a> c ^j- S
13 ck: CD CD
OO u o E X)

s_ J- o Oo CD CD r— S- r—
C 5 CL 4- i

—

ro O CO • r—
Q_ r^ — CD 5

-!-> r— -t-> CO
CD E CD 3 ro -C
t- O 1

—

J- 2: -C U
a> t_ ro CD U •!-

CO <+- 3 CO ro s_ x:
O) cr CD . 3 5Q COa CD O ro a.

ro CO to O co o3
o CD +-> -t-> CD Q-

irt r— > U a o
CD t- CD CO 3
U j^: a> r^ Q. r- E
s_ ro CO 4- O u o
3 CD CD CD S- c s_

O Q_ CC CU T3 t—1 4-
</> CO JD u T3

22



TABLE 1-5

Deseret Member Forecast of Peak Demand and Capacity Requirements
With Moon Lake Unit 1

Winter Season

MW
Peak Reserve Load

Generation
Power Capacity Capacity Excess

Year Demand Requirements Requirements Purchases Available (De(ficiency)

1981 238.2 15.1 253.3 103.9 149.4 253.3 -o-
1982 269.1 15.1 184.2 103.9 180.3 284.2 -0-

1983 303.9 15.1 319.0 103.9 215.1 319.0 -o-
1984 343.2 15.1 358.3 103.9.

395.8°
254.4 358.3 -o-

1985 371.6 41.2 412.8 129.4 525.2 112.4
1986 402.3 46.4 448.7 398.

8

e
129.4 528.2 79.5

1987 478.5 59.3 537.8 401.8.
764.

8

T
129.4 531.2 (6.6)

1988 557.6 72.8 630.4 129.4 894.2 263.8
1989 682.4 94.0 776.4 767.8 129.4 897.2 120.8
1990 736.1 103.1 839.2 767.8 129.4 897.2 58.0
1991 794.4 113.1 907.5 767.8 129.4 897.2 (10.3)
1992 858.0 123.9 981.9 931.

8

9 129.4 1,061.2 79.3
1993 927.3 135.6 1 ,062.9 931.8 129.4 1,061.2 (1.7)
1994 1,002.8 148.5 1 ,151.3 931.8 129.4 1,061.2 (90.1)
1995 1,046.4 155.9 1 ,202.3 931.8.

1,291.8°
129.4 1,061.2 (141.1)

1996 1,092.9 163.8 1 ,256.7 129.4 1,421.2 164.5
1997 1,142.4 172.2 1 ,314.6 1,291.8 129.4 1,421.2 106.6
1998 1,195.0 181.2 1 ,376.2 1,291.8 129.4 1,421.2 45.0
1999 1,250.9 190.7 1 ,441.6 1,291.8 129.4 1,421.2 (20.4)

Sources: Deseret and Burns and McDonnell.

Reserves equal 17 percent of peak demand less firm purchase.

b
Reflects Deseret's 100.4 interest in UP&L's Hunter Unit No. 2 plus 3.5 MW hydro until 1985 when hydro drops
to 3 MW.

Q
Includes purchases from WAPA, 102.0 MW firm and 27.4 MW peaking and supplemental purchases for firm
capacity from UP&L which will be available through March 1985.

Moon Lake unit 1 provides 292.4 MW to Deseret members. Deseret proposes to allow ICPA municipals to own
67.6 MW.

e
Deseret's member, Mt. Wheeler, takes 3 MW from each unit of IPP as they come on line 1986, 1987, 1988,
and 1989.

Moon Lake unit 2 provides 360 MW to Deseret members.

a
Deseret and its members utilize 164 MW of IPP capacity for which members have contracted.

It is assumed a future 400 MW (360 MW net) unit is added at some site not yet identified.
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TABLE 1-6

Forecasted Number of Consumers
3

and Annual MWh Sales
By Class of Consumer: Utah 21 Deseret

1979 1984 1989 1994
MWh Consumers MWh Consumers MWH Consumer MWH Consumer

Residential 189,795 19 ,030 315,175 26,262 465,511 34,408 651,485 44,066

Irrigation 97,118 1 ,206 124,986 1,492 159,332 1,711 205,177 1,942

Security Lights 55 (75) 82 (99) 107 (129) 139 (168)

Small Commercial 67,725 3 ,436 87,069 3,905 109,703 4,433 128,150 4,787

Public Streets
and Highway
Lighting

2,072 110 2,287 108 2,561 116 2,874 125

Public Building 4,243 237 5,295 253 6,122 273 6,996 292

Large Commercial 632,454 941 1,392,857 1,112 2,137,904 1,233 2,910,506 1,339

MX Missile
System

-o- -o- -o- -o- 937,960 1 1,620,040 1

Borrowers Own
Use

1,906 (5) 2,889 (5) 2,930 (5) 2,971 (5)

9 30,000 1 40,500 1 49,500 1

24,962 1,960,642

2,119, 362

33,133 3,862,631

4,106,084

42,177 5,577,840

5,913,996

52,553

Sale for Resale 14,762

Total Sales 1,010,098

Requirements 1,113,376
Including
Losses

Percent Losses 9.3% 7.5% 5.9% 5.7%

Source: Deseret' s 1980 PRS.

Numbers in parentheses were not included in the totals.

Numbers in table are summations of estimates provided in each member's Power Requirement Study.
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PURPOSE AND NEED

unit 1 - 1986, unit 2 - 1987, unit 3 - 1988, and unit 4 - 1989. Deseret needs

capacity by March 1985 and in amounts significantly larger than available from

IPP. Deseret' s members, therefore, propose to market most of their IPP capac-

ity through 1991 to the California municipalities which are also participating

in IPP. Deseret plans to construct Moon Lake unit 1 by March 1985 when its

contract with Utah Power and Light Company for supplemental power terminates.

It plans to construct Moon Lake unit 2 by 1988 which would most efficiently

utilize the fuel supply, cooling water supply, and other common facilities

related to the Moon Lake power plant. The Moon Lake units are predicted to be

fully loaded in 1991, and it is planned that Deseret will utilize its IPP

power in 1992.

Residential

The number of residential customers, including seasonals, and the assoc-

iated annual energy sales over the 1969-1979 period grew at about 12-percent
and 18-percent annual compound rates, respectively. It should be noted that

the growth rates reflect loads associated with the Mt. Wheeler power coming
into operation during 1969. The historic and future growth rates reflect
increased employment in mining and industry, development of recreation areas,

and growth in the number of all-electric homes. The total number of resi-

dential consumers and the associated energy sales for the Deseret system are

projected to increase at annual compound growth rates of 6.7 percent and 10.7

percent, respectively, over the period 1979 to 1984; and at annual rates of

5.6 percent and 8.1 percent, respectively, over the period 1984 to 1989.

Small Commercial and Industrial (SC&I)

Most SC&I customers provide goods and services to the residents in their
surrounding area. SC&I sales grew at an annual compound rate of more than 16

percent during the period 1969 to 1979. Projected sales are expected to

increase at compound rates of 5.2 percent, 4.7 percent, and 3.2 percent,
respectively, for the periods 1979-1984, 1984-1989, and 1989-1994. The de-
crease in the growth rate in latter years reflects saturation of retail estab-
lishments in the service area.

Large Commercial and Industrial (LC&I)

Energy sales for this customer classification grew at a compound growth
rate of over 12 percent between 1969 and 1979, much of which reflects exten-
sive oil well development. Sales to oil companies whose transformer size
exceeds 350 KVA (kilovolt-amperes) with producing wells were 173.6 GWh, 28
percent of total LC&I sales in 1979. These sales are expected to increase
only moderately in response to the development of new wells in the service
area of Mt. Wheeler and secondary and tertiary recovery methods in existing
fields in the service areas of Mt. Wheeler and MLEA. In 1989, sales to com-
panies with producing oil wells are projected at 307.0 GWh, 14 percent of
total LC&I sales, not including sales related to the MX missile system.

Potential development of the Alton and Kaiparowits coal fields in the
service territory of the Garkane Power and the development of White River and
Rio Blanco Oil Shale projects in the area supplied by MLEA, could signifi-
cantly add to Deseret' s power requirements as indicated in table 1-7. These
loads have been included in the large commercial estimates provided in table
1-6.
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PURPOSE AND NEED

TABLE 1-7

Future Power Requirements

GWh
1984 1989 1994

Coal Fields 96.5 465.0 936.9

Oil Shale
3

153.0 370.0 600.0

Total 249.5 835.0 1,536.9

Percent of Total LC&I 17.9 39.1 52.8

Source: Deseret's 1980 PRS.

Estimates of power requirements for oil shale projects
are based on information provided by project manage-
ment. Processes for shale oil extraction are in pilot
or development stage.

These developments could also increase the power requirements of the
residential and small commercial consumer classes.

PEAK LOADS

During the period 1969 to 1979, Deseret's peak load increased at a com-
pound rate of 9.9 percent. Projected peaks are expected to grow at a compound
annual rate of 12.9 percent from 1979 to 1984, and 14.7 percent from 1984 to

1989, reaching 650 MW in 1989.

The peak load forecast does not reflect all the potential mining and oil
shale developments which are foreseen in the service area over the next de-
cade.

GENERATION PLANNING

To assist Deseret in its planning, a Preliminary Power Cost Study was
prepared in February 1980.

Based on the results of that study, it was concluded that a power supply
plan involving development of the Moon Lake power plant and associated trans-
mission system is the most economical and reliable resource plan. Further, it
recommended that Deseret conclude its participation agreement with UP&L in the
Hunter 2 project as soon as practical and that Deseret enter into contractual
arrangements to sell any surplus capacity and/or energy in the regional bulk
power supply market. A Final Power Cost Study was prepared in February 1981
which updated the material based on the 1980 PRS. This study reached essent-
ially the same conclusion as the preliminary study. It does conclude that
Moon Lake unit 2 should be constructed for 1988 operation. In order to meet
this schedule, construction of unit 2 need not be initiated until 1983. This
would give Deseret 2 years to determine whether loads are increasing as fore-
casted in the PRS. While his Final EIS examines the environmental effects of
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PURPOSE AND NEED

a two unit generating station and related facilities, Deseret has not applied

to REA for financing assistance of the second unit. If additional loads

develop as anticipated, Deseret can arrange the fainancing of unit 2 in the

future. If REA financing assistance is to be utilized, a subsequent REA

decision regarding the need for and the economic viability of unit 2 will be

required.
Cancellation or delay of unit 1 of the Moon Lake power plant beyond March

1985 would adversely affect Deseret 1

s ability to provide adequate economic
power and energy to its members in view of the June 1, 1979, Utah Public
Service Commission Order.

THE SCOPING PROCESS

Three scoping meetings have been held by BLM-REA and Deseret to identify
the significant issues related to the project. These meetings were held at
Ft. Duchesne, Utah, on May 29-31, 1979; Rangely, Colorado, on September 10,

1979; and Vernal, Utah, on September 11, 1979. The meetings held in Rangely
and Vernal were for the general public. The meeting held at Fort Duchesne was
for local, State and Federal agencies.

In addition to the formal scoping meetings, numerous contacts have been
made with various agencies and individuals. Additional public meetings on
transmission line routing issues and alternatives were held by BLM and the
U.S. Forest Service in Salt Lake City, Utah, on January 16, 1980 and Price,
Utah, on January 17, 1980.

The major issues identified in the scoping meetings are:

1. Cumulative population impacts with White River Reservoir and
oil shale development related population growth.

2. The socioeconomic impacts of the project and comparative cap-
ability of Vernal and Rangely to support the required popula-
tion expansion.

3. The tax base problems if the plant were built in Utah but
workers live in Rangely, Colorado and vice versa.

4. How tax base would be used to mitigate impacts.

5. Use of funds from the oil shale trust fund for mitigation of
economic impacts.

6. Socioeconomic impacts in Roosevelt, Utah.

7. Impacts on people if no additional energy is generated (impacts
of no action).

8. Secondary benefits to communities from the generation and use
of electricity.

9. Energy efficiency of the Rangely versus Bonanza site and co-gen-
eration potentials.
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PURPOSE AND NEED

10. Comparison of costs of electricity to the consumer for the

Rangely and Vernal project sites.

11. Cost of transporting water to the coal source (Rangely site)

versus transporting coal to the water source (Bonanza site).

12. The future use of oil shale and tar sands as fuel for the power
plant to offset costs of locating the power plant at Bonanza
(away from the coal source).

13. Possible use of Deseret power transmission lines for trans-
porting oil-shale-generated electricity.

14. The impact of the project on Utah State land.

15. The relationship of transmission lines to U.S. Forest Service
land use and corridors.

16. Interactions of the project with the oil shale leasing program.

17. Cumulative impact of the oil shale development and Moon Lake

project on air quality.

18. The impact of airborn emissions from the plant.

19. Degradation of air quality in Dinosaur National Monument and
the general area.

20. The availability of adequate water supply from the White River
in Colorado.

21. Effects of water withdrawal on salinity in the Colorado River
and cumulative impacts with the CUP.

22. The effect of water withdrawal from the Green or White Rivers
on threatened and endangered fish. These effects should be put
in perspective with oil shale development, the White River Dam
project, and the CUP.

23. Impact on private land from water withdrawal.

24. Effect on agriculture in the vicinity of the project.

25. Effects on game and non-game wildlife.

26. Effects on cultural resources.

27. Equal treatment of alternative sites in this Draft EIS.

Alternatives identified in the scoping process for inclusion in the Draft
EIS are:
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PURPOSE AND NEED

1

.

No action.

2. Railroad or coal slurry line versus conveyor.

3. The potential for use of other energy alternatives versus

electrical generation (cumulative energy alternatives).

4. Alternate transmission line routing.

5. Transmission line right-of-way and tower sharing.

6. Market and service area exchange by utilities as an alternative
to transmission line construction.

All of the issues and alternatives listed above were investigated and

analyzed. These issues are addressed in the appropriate section of this Draft
EIS, as well as those issues and alternatives required by law and regulation,
and those identified during development of the document.

INTERRELATIONSHIP WITH OTHER PROJECTS

TRANSMISSION SYSTEMS

Figure 1-2 shows the portions of the proposed Moon Lake transmission
system that would parallel existing power transmission lines. The following
describes those existing lines that would be paralleled by the segments desig-
nated in figure 1-2.

a. Deseret's proposed transmission corridor from the Bonanza or
Rangely site to Mona would parallel:

1. An existing MLEA 69- kV line in segments 9 and 10 (see the
pocket map at the back of the Draft EIS for location of
segments).

2. An existing Western Area Power Administration (WAPA)
138-kV line in segment 26.

3. Existing UP&L 138-kV and MLEA 138-kV lines in segments 9

and 10.

4. Existing UP&L 44- kV, 138-kV, and 345- kV lines in segment
24.

b. Deseret's proposed transmission corridor from the Bonanza or
Rangely site to Ben Lomond would parallel:

1. An existing MLEA 69-kV line in segments 32 and 34.

2. An existing WAPA 138-kV line in segment 26.
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PURPOSE AND NEED

3. An existing UP&L 230- kV line in segment 35 and existing

UP&L 230-kV (2), 138-kV (3), and 345-kV (1) lines in

segment 31

.

Regional transmission system interrelationships are shown in figure 1-3.

UTAH WHITE RIVER DAM PROJECT

The Utah Board of Water Resources, acting through the Utah Division of

Water Resources, is sponsoring construction of a dam on the White River about

6 miles southwest of Bonanza, Utah. The construction schedule for this dam

has not been finalized, but construction would likely overlap with the Moon

Lake power plant construction schedule. The reservoir has been identified by

Deseret as an alternative water source. The potential impacts of this reser-

voir were analyzed by the BLM in the White River Dam Project Draft EIS pub-

lished November 1980.

RANGELY RESERVOIR PROJECT

Water Users Association No. 1 of the Colorado River Water Conservation
District (CRWCD) is proposing to build a reservoir on the White River near

Rangely. A $1 3-mi 1 1 ion bond to build a reservoir at the Taylor Draw site was

approved in August 1980.

An initial engineering feasibility study for the project has been pre-
pared by Western Engineers of Grand Junction, Colorado. An environmental
assessment has been prepared for Western Engineers by Fleming (1979). Appli-
cations for rights-of-way or permits have been filed with BLM and the U.S.

Corps of Engineers. The impacts of this project will be analyzed in an inde-
pendent NEPA document. A preliminary analysis is included in this Draft EIS.

The lead agency for preparation of the study has not been designated. If

approved, the construction of the reservoir would take place during the same
time period as the Moon Lake project.

OIL SHALE DEVELOPMENT

Several potential oil shale developments on Federal lands in the Vernal-
Rangely region could also affect the area. These include the White River
Shale project in Utah and the Rio Blanco and Occidental projects in Colorado.
The potential environmental impacts of oil shale leasing in the region were
analyzed in the Prototype Oil Shale Leasing Program Final EIS prepared by the
USDI in 1973. In addition to oil shale projects on Federal lands, there are
others (TOSCO, Geokinetics) on State and private lands. The cumulative popu-
lation, air quality, and water use impacts of oil shale development and the
Moon Lake project are analyzed in this Draft EIS, to the extent that oil shale
plans are known.

Use of the oil shale trust fund is a discretionary action by individual
state legislatures to mitigate socioeconomic impacts.

OIL AND GAS LEASING

Environmental analyses (EA) on oil and gas leasing in the Vernal-Rangely
region have been prepared by the Vernal, Utah, and Craig, Colorado, Districts
of the BLM. The EAs are general in nature but outline areas where Federal oil
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PURPOSE AND NEED

and gas leasing are allowed. The relationship of oil and gas leases to the

Moon Lake project is analyzed in this Draft EIS.

REGIONAL COAL DEVELOPMENT

Potential coal source areas involved with the Moon Lake project are

analyzed in regional coal environmental impact statements. The Northwest
Colorado Coal Final Environmental Statement (1976) analyzes Colorado coal

sites, the Green River-Hamms Fork Draft Environmental Impact Statement Coal

(1980) analyzes Wyoming-Colorado coal sites, the Development of Coal Resources
in Central Utah Final Environmental Impact Statement (1979) and the Uinta-
Southwestern Utah Final Environmental Impact Statement Coal (1981) analyze
Utah coal sites.

ROCKY MOUNTAIN PIPELINE PROJECT

The Moon Lake project could also relate to the proposed Rocky Mountain
Pipeline project which would carry natural gas from Wyoming to California.
Construction of the pipeline is proposed for April 1982 to November 1982.

About 46 miles of the proposed pipeline route parallels proposed and alterna-
tive transmission line routes. BLM and the Federal Energy Regulatory Commis-
sion (FERC) are studing alternatives for the proposed route as well as total

system alternatives for the Rocky Mountain Pipeline project. Resulting chan-
ges in the Rocky Mountain Pipeline routing could affect the final decision
regarding the Moon Lake project transmission line routings since corridor
sharing is a major criteria for decisions on preferred routes. An EIS on the
Rocky Mountain Pipeline project is being prepared by BLM and the FERC and will
be completed in 1981.

HYDROPOWER PROJECTS

The proposed power plant (two 400-MW units) would consumptively use
17,470 acre-feet per year (24 cfs) of water. This flow reduction would reduce
energy generation at downstream hydroelectric plants. This lost generation
would total approximately 20 MW per year at Colorado River hydropowered fa-
cilities. Reduction in downstream hydropower was planned as the upper basin
states use their water allocation prescribed under the Colorado River Basin
Compact.
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LEGEND

EXISTING COMMITTED TENTATIVE NOMINAL VOLTAGE

500kV

345kV

230kV

BELOW 230 kV

PL OR EHV ABOVE 500 kV

ROUTES ASSOCIATED WITH BONANZA PLANT SITE

ROUTES ASSOCIATED WITH RANGELY PLANT SITE

POWER PLANT

A SUBSTATION

OWNERSHIP OF LINES

1. DESERET GENERATION & TRANSMISSION COOPERATIVE

5. PACIFIC POWERS LIGHT COMPANY

16. SIERRA PACIFIC POWER COMPANY

18. DEPT OF WATER & POWER CITY OF LOS ANGELES

19. SOUTHERN CALIFORNIA EDISON COMPANY

20. METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA

25. IDAHO POWER COMPANY

27. WESTERN AREA POWER ADMINISTRATION - LOWER MISSOURI AREA

28. UTAH POWERS LIGHT COMPANY

29. WESTERN AREA POWER ADMINISTRATION - LOWER COLORADO AREA

32. TUCSON GAS & ELECTRIC COMPANY

33. WESTERN AREA POWER ADMINISTRATION - UPPER COLORADO AREA

35. PUBLIC SERVICE COMPANY OF COLORADO

37. COLORADO-UTE ELECTRIC ASSOCIATION AND MEMBERS

38. PLAINS ELECTRIC GENERATION & TRANSMISSION

40. PUBLIC SERVICE COMPANY OF NEW MEXICO

41. EL PASO ELECTRIC COMPANY

42. NEVADA POWER COMPANY

46. INTERMOUNTAIN POWER AGENCY

FIGURE 1-3

REGIONAL TRANSMISSION
SYSTEM





CHAPTER 2
DESCRIPTION OF ALTERNATIVES

MINOR TEXT REVISIONS

In accordance with Council on Environmental Quality Regulations, this

section contains reprinted pages from Chapter 2 of the Draft EIS that required
only minor revisions. Those revisions ar& underlined on the affected pages.
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CHAPTER 2
DESCRIPTION OF ALTERNATIVES

INTRODUCTION

The description of alternatives has been organized into major project
component alternatives and general power project alternatives. Also included

is the "No Action" alternative.
The major project component alternatives include power plant sites, raw

material supply systems (i.e., coal supplies, coal transportation methods,
water supplies and water transportation alternatives), and transmission system
routing and configuration.

General power project alternatives include alternative methods of generat-

ing electrical power, alternate energy sources, different power plant designs,
power purchase, and energy conservation measures.

Deseret has applied to the Bureau of Land Management (BLM) for (1) pur-

chase of land for one of two plant sites, Bonanza or Rangely, with Bonanza as

the proposed site; and (2) rights-of-way for raw material supply and transmis-
sion systems. The alternative plant sites are presented first and the remain-
ing alternatives are discussed in relation to each plant site. Where facili-
ties would be the same for both sites, the description is included in one
alternative and referred to in the other.

Two scenarios on work force projections are presented. The first is the
required work force for one unit with the Deserado Mine. The second is two
units with the Deserado Mine assuming construction of unit 2 beginning 18

months after construction commences on unit 1. The latter scenario would be
the maximum number of workers that would be employed at one time and the worst
case analysis.

Unless otherwise indicated, the sources of tabular information j_n this
report were compi 1ed~and verified by BLM from data provided by Deseret, West-
ern Fuels Utah, Inc.

,

or their consultants.

THE APPLICANT-PROPOSED ACTION

Deseret Generation and Transmission Cooperative (Deseret) has proposed to
construct and operate a coal -fired generating station, consisting of two
400-megawatt (MW) units. Estimated power plant life is approximately '35

years. Figure 2-1 is a sketch of the proposed generating station and plant
site facilities. About 10 percent (40 MW) of each unit's capacity would be
used to power the station's electrical systems. Each unit would have a net
power output of approximately 360 MW. The first unit is scheduled to go into
commercial operation in December 1984. Information contained in the revised
Power Requirements Study (PRS) shows that constructi on of unit 2 may begin j_n

T9837
Deseret 1

s proposed location is the Bonanza site approximately 7 miles
northwest of Bonanza, Utah in Uintah County.

Deseret' s proposed course of action would be to pipe water approximately
19 miles from a collector-well system located beside the Green River (about
2.5 miles upstream from Walker Hollow) to the Bonanza site. This water would
be taken from a 30-cubic-feet-per-second (cfs) water right already owned by
Deseret.

(33)
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station would be placed on the same towers as the 345-kV line to Mona. If

unit 2 were constructed, a second 345-kV line would be built from the plant

site to the UP&L Ben Lomond substation near Ogden, Utah or to the oil shale

fields in Utah and Colorado. The actual destination would depend upon power

demands at that time.

The proposed action is divided into three sections: (1) the initial

action proposed by the applicant; (2) mitigation measures proposed by the

applicant; and (3) measures required of the applicant by Federal agencies .

ALTERNATIVE PLANT SITES AND RAW MATERIAL SUPPLY SYSTEMS

The locations of the proposed and alternative power plant sites and raw

material supply systems are shown in figures 2-2 and 2-3. The acreage require-

ments for all plant site and raw material supply alternatives are given in

table 2-1. Deseret proposes to purchase the plant site from the BLM.

PLANT SITE ALTERNATIVES

The Moon Lake power plant project (Moon Lake project) began unofficially

in 1958, when the Moon Lake Electric Association (MLEA) began field investiga-

tions of the general area around Rangely, Colorado to determine the economic

feasibility of building a coal-fired steam-electric generating plant.

In August 1977, MLEA identified 12 potential sites in Uintah County, Utah

(figure 2-4). The Utah Interagency Task Force on Power Plant Siting assisted

MLEA with their attempt to select an acceptable power plant site in Utah and

recommended that four sites receive additional study. The four Utah sites and

the Colorado site were all considered viable.

The Bonanza site in Utah was selected as the applicant-proposed plant

site because of recommendations by the Utah State Siting Committee and its

proximity to the Green River which could be used as a water source. The

Rangely site in Colorado was selected as an alternative site because of its

proximity to the coal source at the Deserado Mine. Deseret has applied to

BLM for rights-of-way for both sites.

APPLICANT-PROPOSED BONANZA PLANT SITE

Bonanza Site Location and Access

The Bonanza site covers about 1,840 acres of BLM-administered public and

State lands. Figures 2-2 and 2-3 show the location of the plant site which is

23 miles southeast of Vernal, Utah.

The site is presently accessible by dirt roads from the north and south.

A road extending southeast from U.S. Highway 40 at Vernal to Utah State High -

way 45 at Bonanza , will be upgraded by Uintah County i_n 1981 . The Utah Depart-

ment of Transportation is aiding the county ijn applications for Federal funds
and in compl iance with~Federa! rules and regulations. Three miles of addi-
tional paved road would be needed for the Moon Lake project and would require
a 100-foot-wide right-of-way (36 acres) across BLM-administered public lands.

The distance from Vernal to the proposed Bonanza plant site would be
about 38 miles via U.S. Highway 40 and existing county roads .

" The distance
from Rangely to the Bonanza plant site would be approximately 39. 5 miles via
Colorado State Highway 64 and Utah State Highway 45 and connecting county
roads .
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Multi-axled transport trailers would be used so that weight per tire

would be similar to or less than weight per tire associated with standard

5-axled semi-truck trailers. The average speed of the moving equipment would

be 3 to 5 miles per hour. No road improvements would be required but, of 16

bridges along the route, 5 would be shored or upgraded before crossing, and 11

would be crossed by jumper bridges. Shoring would involve the application of

steel girders or other support structures. A 210-foot-long bridge across the

White River near Rangely, Colorado would be shored by installing concrete

footings and pilings while diverting water from one-half of the river at a

time.

Jumper bridges would be carried by truck and placed over bridges that are

50 feet or less in length. Jumper bridges carry the entire weight of the load

and can be positioned and removed within a few minutes.

Bonanza Site Facilities and Layout

Facilities and layout of the plant site are shown in figure 2-6. The

coal storage areas would hold about 667,000 tons of coal and allow both units

to operate at 80-percent capacity for 90 days without coal delivery.

Each of the two 400-MW turbine-generators would be driven by steam pro-

duced by coal-fired boilers. Each boiler, at maximum capacity, would burn 193

tons of pulverized coal per hour. The boiler unit would be designed to burn
coal with the characteristics shown in table 2-2.

Number 2 fuel oil or coal may be used for boiler start-up and to stabi-

lize low-load flame in the boiler's burners. If fuel oil were used, it would
be stored in two 750,000-gallon tanks. Both tanks would be surrounded by a

dike to contain potential spills. Between 500 and 600 thousand gallons of

fuel oil would be required for start-up of unit 1. Total maximum consumption
of fuel oil over the life of the project is estimated at about 24 million
gallons. Between 70 and 75 10,000-gal Ion truckloads of fuel oil per year
would be required.

The design of the fuel oil unloading pump station would include pro-
visions for containing any leaks or spills. All areas within the plant site
that may be subject to oil leaks or spills would incorporate control measures
that are in compliance with the requirements for Spill Prevention Control and
Countermeasure Plans as contained in 40 CFR 112.3.

Four mechanical draft wet cooling towers would extract heat from the
plant water circulation system. Each generating unit would be served by two
cooling towers. The maximum water loss due to cool ing for two units would be

14,780 gallons per minute (gal /mi n) . Overall , maximum water loss for the
project including evaporation, seepage, and process losses would be 17,470
acre-feet per year .

Bonanza Site Emission Control

Centralized control and monitoring systems would be provided to optimize
operation and provide monitoring data on plant emissions.

A fabric-filter baghouse would control particulate matter. The baghouse
would remove approximately 99.6 percent of the fly ash.

The sulfur dioxide (SO?) removal system would consist of a wet limestone
scrubber capable of meeting al 1 applicable Federal , State, and local require-
ments.
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Water

Up to 17,470 acre-feet per year (11,000 gal/min) would be withdrawn from

the Green River for use at the generating station. Figure 2-7 is a diagram of

the water budget.
The applicant-proposed source of water for the Bonanza site is a 30 cfs

(21,720 acre-feet per year) water right on the Green River. Alternative water

sources and pipeline routes are discussed in following sections under those

headings. A water storage reservoir with a capacity of 475 acre- feet would be

located on the plant site.

Construction water for the first unit at the Bonanza site would be taken

over a 4-year period from the Green River.

Limestone

About 1.93 million tons of high quality limestone (92 to 97 percent

CaC0 3 ) would be used over the 35-year life of the Moon Lake project for re-

moving S0 2 from the flue gases. Limestone would be obtained from one of four

possible sources: LeGrand Johnson near Logan, Utah; Kiegley Quarry near

Payson, Utah; Marblehead Lime near Wendover, Utah; or Continental Lime near

Black Rock, Utah. Assuming 23 tons per truck, this would require about 46

truckloads per week on the highways between the supplier and the plant site.

Borrow Materials

Borrow material (sand, gravel, and fill dirt) needs are projected to be

about 728,800 cubic yards which would be taken from ten separate sites with a

total area of about 143 acres. Three of the borrow areas are within or adja-

cent to the Bonanza site boundaries and seven are along the Bonanza to Green

River water supply pipeline route (figure 2-8). The seven areas outside the

plant site boundaries total 127.2 acres.

RANGELY ALTERNATIVE SITE

Rangely Site Location and Access

Figures 2-2 and 2-3 show the proposed location of the Rangely site, 10

miles northeast of Rangely. The site would occupy 2,202 acres of public lands

administered by BLM.

The Rangely site is located between U.S. Highway 40 and Colorado State

Highway 64. Both highways are less than 5 miles from the site, and graveled
roads lead to the site from both highways. An existing bridge on the Staley-

Gordon Mine road would be upgraded. A 1-mile section of the Staley-Gordon
Mine road immediately north of the White River would be relocated about 0.25

mile to the east. Access road locations are shown in figures 2-2 and 2-3.

The distance from Rangely to the Rangely plant site via Colorado State
Highway 64 and the Staley-Gordon Mine road would be approximately 14 miles .

The distance from Vernal via U. S. Highway 50 and the Staley-Gordon Mine road
would be approximately 54 miles .

Heavy equipment would be delivered to the plant site from a railhead at
Mack, Colorado via U.S. Highway 6 and 50, Colorado Highways 64 and 139 and the
Staley Gordon Mine road (see figure 2-5). No road improvements would be
required but of 14 bridges along the route, 3 would be shored or upgraded
before crossing and 11 would be crossed by jumper bridges.
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Rangely Site Facilities, Layout > and Raw Material Needs

The Rangely alternative site's, facilities, structures, capacities, raw

material requirements, design coal characteristics, etc., would be essentially

the same as those of the proposed Bonanza site. The layout would be as shown

in figure 2-9. The limestone source would also be as described for the Bo-

nanza site, but borrow material needs would be different. Borrow material

(sand, gravel, and fill dirt) needs are projected to be up to 2,230,000 cubic

yards which would be taken from two separate sites with a total area of about

370 acres. Both of the borrow areas are contained within the Rangely site

boundaries (figure 2-8).

The applicant-preferred system for coal transport to the Rangely site

from the Deserado Mine would be a 4-mile-long conveyor. This conveyor and

other alternatives are described in the Coal Transportation Alternatives
section.

Water for the Rangely site would be piped from the Green River in Utah or

the White River in Colorado as discussed in the Water Supply Alternatives
section.

COAL SUPPLY ALTERNATIVES

INTRODUCTION

The applicant-proposed coal supply for either the Bonanza or Rangely
sites would be the development of a new underground coal mine (Deserado Mine)
7 miles northeast of Rangely (figure 2-2). The mine would include two exist-
ing Federal lease areas and three preference right lease application (PRLA)
areas, all owned by Western Fuels (location shown in figure 2-10). The leases
and PRLA areas are proposed as a Federal Logical Mining Unit.

All mining associated with the Deserado Mine would be done in the Wil-
liams Fork geologic formation. Nine coal seams traceable throughout all or

part of the coal lease areas have been identified by Western Fuels through
exploration drilling. These nine seams occur in a coal-bearing zone that is

generally 200- to 300-feet thick and have been labeled A through H and J in

ascending order. Of these, only B, B/C, and D are considered minable. Figure
2-11 shows typical cross sections of the coal seams which are 100 to over
1,000 feet below the land surface in the mine area. The estimated recoverable
and washed coal reserves of the minable seams are summarized in table 2-3.

The clean coal reserves from the various coal seams in the Deserado
Mine area as estimated by Western Fuels are 55,299,000 tons. This is about 44
percent of the estimated in-place tonnage and 80 percent of the recoverable
reserves. The 55,299,000 tons of recoverable washed coal represent about 59
percent of the two-unit coal requirement or a 20-year supply for the two-unit
power plant (assuming an 18-month delay between completion of units 1 and 2).

After the 20-year period (year 2006 assuming 1986 completion date of unit
2), additional leasing or open market buying would be required. Additional
coal is available in Federal coal exploration areas contiguous to the northern
boundary of the Western Fuels coal lease and PRLA areas. Western Fuels esti-
mates that there is sufficient additional coal for the life of the project.
Under the current Federal coal management regulations, Deseret would be re-
quired to participate in competitive leasing for the exploration lands and may
or may not be able to secure additional coal for expansion of the Deserado
Mine. In addition , BLM has not determined whether or not the coal exploration
areas are suitable for mining . An unsuitability report on these areas will be
done after lease applications are filed .
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DEVELOPMENT OF THE DESERADO MINE

Deserado Mine Surface Facilities

The major areas with surface facilities would be the portal , ventilation
entry, coal storage, railroad loadout, and refuse disposal areas. The portal

facilities, including a coal washing plant and surface conveyors, are illus-

trated in figure 2-12. The 100-acre portal area would have a "D" portal entry
(entry into the D coal seam) and a "B" portal entry. These surface facilities
would be located in Scull ion Gulch in a two-bench conf igureation with f il 1

being placed in the gulch . The existing flow through the gulch would be

routed via a culvert under the surface facil ities . Runoff from the disturbed
areas would be routed through sedimentation ponds , while runoff from undis-

turbed areas would be diverted around the facil ities. The ventilation entry
would be off of the portal area (figure 2-13) at the old Staley-Gordon Mine
portal

.

The landfill refuse disposal areas for the coal preparation plant would
be located north of the portal area as shown in figure 2-13. The refuse
disposal area would consist of u£ to 1_1 separate refuse pi les which could
cover up to 600 acres . About 450,000 tons of waste from the preparation plant
would be transported to the disposal area each year for unit 1 . The operation
of two units would increase the rate waste is added to the disposal area . An
evaporation pond would be placed in each drainage below the landfill areas.
The water quality in each pond would be monitored and, if found to be toxic,
the ponds would be fenced. These ponds would be lined with an impermeable
liner depending upon regulatory determination. A detail of the refuse dis-
posal areas is shown in figure 2-14.

The discussion on coal transportation alternatives describes how coal

would be transported from the mine to the power plant . Also, see Standard
Measures section for additional details .

Deserado Mine Utilities

Electric power to the mine would be provided by MLEA. Construction power
would be supplied by an existing 12.5-kV line that currently serves the old
Staley-Gordon Mine. A temporary 12.5-kV line would be built along the Staley-
Gordon Mine road to reach the portal area.

If the mine were developed in conjunction with the Bonanza site, per-
manent power would be supplied to the mine by tapping an existing 138-kV line
and constructing a 3.4 mile 138-kV line across the White River and west to a

substation located on the portal area. If developed in conjunction with the
Rangely site, a 138-kV line would be routed from the plant site along the
refuse haul road to the portal area (see figure 2-13).

Water for the Deserado Mine would be obtained from the White River
through four small -diameter alluvial wells drilled adjacent to the White
River. With the mine operating to supply coal for one unit at the power
plant, up to 152.4 acre- feet of water per year would be removed (304.8 acre-
feet per year maximum for 2 units) from the river system through these alluv-
ial wells and piped to the portal area through a 12-inch diameter water pipe-
line (figure 2-13). The water budget for a one-unit power plant supply is
shown in figure 2-15. MLEA presently holds a consumptive water right for
4,344 acre-feet (6 cfs) per year on the White River in Colorado. The point
of diversion for this right is presently along the White River immediately
west of the Town of Rangely and a change in point of diversion would be re-
quired.
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A mechanical sewage treatment plant would be constructed at the portal

area. The effluent from the plant, approximately 8,000 gal/day, would be

pumped to a settling pond. Water from this pond would be used for fire or

dust control or as make-up water for the coal preparation plant. This would

be a zero discharge operation.

Deserado Mine Access Roads

Access to the Deserado Mine area is from U.S. Highway 40 on the north and

Colorado State Highway 64 on the south. The Staley-Gordon Mine road, which is

maintained by Rio Blanco County, connects the two highways. Unimproved roads

leading from the Staley-Gordon Mine road presently provide access to all

portions of the Deserado Mine.

Access to the portal area for employees would be provided by the Staley-

Gordon Mine road north from Colorado Highway 64. Heavy equipment for the mine
would be transported south on the Staley-Gordon Mine road from Highway 40.

A 58- foot-wide graveled refuse haul road, about 6 miles long, would be

required (figure 2-13). Approximately 3 miles of Rj_o Blanco County Road 78

would be incorporated into the haul road . The heavy haul units would travel

in an opposite pattern than the normal right-hand traffic flow pattern. It

would be used by 35-ton dump trucks to transport refuse material to the refuse
disposal site.

Deserado Mine Surface Coal Handling Operations

The recoverable coal would be transported out of the mine on conveyor
belts. A series of conveyor belts would then be used to transport coal

through the various storage and preparation facilities.
The coal wash plant would produce approximately 450,000 tons per year of

coal processing waste. At the refuse disposal area it would be spread in

approximately 24-inch-thick layers and compacted. This layering process would
continue until the maximum fill height was achieved (40 to 50 feet maximum,
average thickness 20 to 25 feet).

The landf i'l 1 operation would proceed by stripping and stockpil ing the
topsoil ; then the additional fill material would be stripped and stockpiled.
The fil 1 material and topsoil would be replaced once the maximum f il 1 depth
was reached to achieve a 4-foot cover over the coal waste, and the area would
be revegetated according to a reclamation plan drawn up in conjunction with
the Office of Surface Mining (OSM) and BLM .

Deserado Mine Underground Mining Operation

A combination of room-and-pi 1 lar and longwall mining would be used. A
mine plan and sequence are illustrated in figures 2-16 and 2-17. Initial coal
production would occur in the third quarter of 1983, and 126,000 tons of clean
coal would be trucked to the plant site during a 3-month period of 1983.
Based on 23-ton trucks and a 5-day work week, about 91 truckloads per day
would be shipped to the plant site. The route and method of hauling would be
as described in the on-highway truck haul alternative in the Coal Transporta-
tion section. This movement of coal would be required regardless of the plant
site or long-term method of coal transport selected. In 1985, the capacity
for total annual production of clean coal would be about 1,428,000 tons which
would exceed the anticipated need for 1,350,000 tons at the one-unit power
plant. This could be increased to 2.7 million tons per year by 1987, should
unit 2 be completed at that time.
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Coal would be transported from the coal preparation facilities, located

at the mine portal area, via a 3. 5-mile-long covered overland conveyor to the

256-acre coal storage and loadout area (see figure 2-21). Only 2.8 miles of

the conveyor would be outside of the portal, coal storage, and loadout area
boundaries. The clean coal would be stored in a 40, 000-ton storage barn .

Railcar loading facilities
,

railroad loop, office and maintenance faci 1 ities
would be located at the rai lroad loadout area. A 4- inch buried water pipeline
would parallel the conveyor. A small mechanical sewage treatment plant with
about 1,000 gallons per day effluent would be located on the coal storage and
loadout area. Water would be pumped to an evaporation pond and used for dust
suppression.

The clean coal would be weighed, sampled, and loaded on railcars for
transport to the Bonanza site.

The unloading track loop would be located at the Bonanza site. From the
unloading facility, the coal would be moved on the plant site by conveyor to
either live or dead storage facilities. A main line, approximately 35 miles
in length, would connect the loading and unloading facilities (see figures 2-2

and 2-3).

The railroad would require between 8,000,000 and 9,000,000 cubic yards of
cut, fill, and borrow material. The source of the borrow material has not
been identified, but could come from commercial pits in Uintah County, Utah.
At highway crossings, the highways would be rebuilt to form a grade separation
over the railroad. All other road crossings would be equipped with warning
signs and/or lights. Bridge structures and corregated metal pipes would be
used to cross drainages.

For the initial operation of one unit at the power plant, the train would
have two locomotives and 31 100-ton bottom discharge cars making two trips per
day, 5 days per week for 220 days per year. The train would deliver 6,200
tons of coal per day for a total of 1,364,000 tons per year. To make one
trip, it is estimated that the train would require an elapsed time of approxi-
mately 4 hours.

With two units at the power plant site, the train is estimated to have
four locomotives and 52 100-ton bottom discharge cars making two trips per
day, 6 days per week for a total of 264 days per year. It is estimated that
this train would operate at a speed of between 20 and 30 miles per hour which
would require about 6 hours per round trip for a total daily operation of 12
hours. The estimated length of the train is 3,100 feet. The train would
transport 10,500 tons of coal per day for a total of 2,772,000 tons per year.

OVERLAND CONVEYOR COAL TRANSPORT ALTERNATIVE

Overland Conveyor From Deserado Mine to Bonanza Site

Figure 2-22 is a generalized drawing of a covered overland conveyor.
Only the top of the conveyor would be covered and it would be open under the
belt guides. The height of the supportive structures would vary between 8 to
150 (average 8-15) feet according to the terrain. A minimum of 2.5 feet of
clearance would be maintained between the conveyor and the ground. Figure
2-23 is a photograph of a conveyor of similar design under construction at a
power plant in central Utah.

The route of the overland conveyor would be as shown in figure 2-2. A
conceptual drawing of the conveyor system is shown in figure 2-24.

At highway crossings, the conveyor would be elevated 16 feet above the
pavement. A catch pan would be placed under the belt as a safety measure at
highway crossings. A 180° twist of the belt would be made at the ends of each
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A maximum of 21,720 acre-feet of water annually (30 cfs) could be taken

from the Green River during the project's life. A projected water use sched-

ule is provided in table 2-4.

The authorized point of diversion for Deseret's 30 cfs right is below the

confluence of the White and Green Rivers. A change in point of diversion
would be required prior to construction of the Walker Hollow collector system.

The pumps at the col lector we lis and along the pipeline would be driven
by_ electric motors. A 19-mi le-long, 12.5-kV distribution line strung on

single wood pole structures would be used to supply power to the pump motors.

This line would be located within the water pipeline corridors.
As an alternative to withdrawing their 30 cfs Utah water right from the

Green River and depleting the river flow, Deseret could purchase water dir-

ectly out of Flaming Gorge Reservoir from the Water and Power Resources Ser-

vice. The water from Flaming Gorge could be released into the Green River and
then pumped from Walker Hollow to the plant site. The Water and Power Re-

sources Service has given initial indication that water is available for
purchase and Deseret has filed an application (July 11, 1980) for purchase of

up to 30 cfs.

USE OF GREEN RIVER WATER FOR THE RANGELY SITE

One alternative water source for a power plant at the Rangely site is the
Green River in Utah. It would be technically possible for Deseret to utilize
Green River water (from its existing 30 cfs water right or from Flaming Gorge
storage) to supply the power plant whether the plant site is located at Bo-
nanza or Rangely. It is uncertain, however, if legal and state water policy
would allow transfer of water from Utah to Colorado for this project. This
was noted in the discussion of unresolved issues in the Summary (also see
Appendix 2).

The water supply system used here would be a collector well system as
described for the Bonanza site proposed water source.

USE OF WHITE RIVER WATER FOR THE BONANZA OR RANGELY SITES

The White River has been identified by Deseret as an alternative source
of water for the Bonanza site and as the preferred source of water for the
Rangely site. Due to low flow during the late summer and winter seasons, a

reservoir may have to be constructed on the White River to ensure adequate
supplies of water for a power plant at either site.

A reservoir has not been proposed by Deseret, but one is proposed by the
State of Utah and two others by Water Users Association No. 1 of the Colorado
River Water Conservation District (CRWCD). A water intake structure would be
built on the bank of the reservoir (figure 2-27).

Use of Utah White River Reservoir for the Bonanza Site

The alternate source of water for a power plant at the Bonanza site is
the Utah White River Reservoir proposed by the State of Utah. The reservoir
would be located about 5 miles southwest of Bonanza, Utah. Preliminary de-
signs for the reservoir have been completed and funding has been approved by
the Utah State Legislature. The BLM has prepared a Draft EIS on the White
River Reservoir project. The Final is scheduled for completion in the spring
of 1982, and reservoir construction could be completed by the fall of 1984.
The planned storage capacity is 105,000 acre-feet and annual yield is esti-
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Presently an average of 500,000 acre- feet of water annually flows from

the White River into the Green River (Bingham Engineering, 1979). Estimates

of water availability for the Moon Lake project are dependent on assumptions

of future development of existing conditional water rights and required water

releases by the States of Utah and Colorado. (See the unresolved issues

section of the Summary.

)

Using Western Engineers, Inc. (1979a) assumptions on the development of

existing water rights and a minimum streamflow of 95 cfs below the Utah White

River Reservoir diversions, all of the Utah White River Reservoir's estimated

project demands, except hydropower generation, would have been met had the

project been in operation during 1977, the most severe drought year on record

(Hansen, 1980a). The Utah Division of Water Resources indicated that hydro-

power generation would be curtailed during any serious drought to provide

needed water for the Moon Lake project or other critical uses.

Use of Rangely Reservoir Project Water for the Rangely Site

The Water User's Association No. 1 of the CRWCD is proposing the Rangely

Reservoir project. This project involves construction of a reservoir on the

White River either at the Taylor Draw site about 7 miles east of Rangely

(figures 2-3 and 2-28) or at the Wolf Creek site 18 miles northeast of Rangely

(see figure 2-29), or at both sites if the Taylor Draw Reservoir were built

first.

Use of Taylor Draw Reservoir for the Rangely Site

A feasibility and preliminary engineering study of the Taylor Draw Reser-

voir project has been completed. In August 1980, a $13 million bond to fin-

ance construction of the reservoir was approved and applications for permits
and use of public lands were subsequently filed with the U.S. Army Corps of

Engineers and the BLM. Commitments have been made for preparation of engi-

neering plans (Hansen, 1980b). The impacts of construction and operation of

this project will be studied in a separate report as required by the National
Environmental Policy Act (NEPA). A preliminary environmental assessment has

been prepared for Western Engineers, Inc. by Fleming (1979).
The Taylor Draw Reservoir would have a capacity of 13,800 acre-feet with

an annual yield (including al location for upstream senior conditional water
rights) of about 41 ,462 acre-feet. According to Western Engineers, Inc.

(1979), the minimum monthly yield during the drought period of 1977-78 would
have been 1,770 acre-feet per month. In most years , the White River has an

adequate water supply, but during low flow periods, no water (flow) will be
available in the river without hold-over reservoir storage.

Sediment deposition would rapidly reduce the storage capacity of the
Taylor Draw Reservoir. Western Engineers, Inc. (1979a) estimated that approx-
imately 320 acre-feet of sediment per year would be deposited in the Taylor
Draw Reservoir. Western Engineers, Inc. (1979a) used three flow ranges to
make this prediction. Hansen (1980a) projected the annual sedimentation rate
at 480 acre-feet based on a refinement of Western Engineers, Inc. method with
20 flow ranges. If it is assumed that an average yield between the two esti-
mates is reasonable, the total sediment transported over a 30-year period
would be 12,000 acre-feet. Of this amount, a significant portion would be
deposited as a delta upstream from the reservoir. Some additional sediment
would be flushed through the reservoir through low level outlet gates. During
periods when sediment transport is greatest, the reservoir would be full, thus
the delta formation would proceed primarily from the high water line.
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30 years, storage could be reduced to a range of 5,000 to 10,000 acre-feet if

no additional storage facilities were constructed upstream. The reservoir

could provide a water supply for a one-unit Moon Lake power plant. On a

long-term basis, the Taylor Draw Reservoir could be used for a two-unit power

plant as a holding pond for water that Deseret may be able to purchase from

holders of existing conditional water rights on the White River.

Deseret holds a 6-cfs consumptive White River water right (Application

No. W-297) with a priority date of 1947. The Town of Rangely in a letter

dated June 4, 1980, has offered to sell up to 16 cfs to Deseret on an as-

needed basis from Rangely' s 30.95 cfs water right (Application No. W-3331).

About 2.6 cfs of this water would have a priority date of 1947 and the remain-

der a priority date of 1957. The Rangely water right is a final adjudicated
right of 30.95 cfs of which 3-4 cfs is being used by the town. Even with
these early priority water rights, Deseret would be about 2,200 acre-feet
short of their maximum water demand (17,470 for the generating station and

152.4 for mining operation) and could have to purchase additional water during
low flow periods. Additional water may be available from the Yellow Jacket
Water Conservancy District (YJWCD) or any other willing seller including
holders of agricultural water rights. The priority date of the rights would
be transferred with the sale.

The YJWCD in a June 2 letter to Rio Blanco County Commissioners states
that the conservancy district is ready to take action to assure an adequate,
reliable, and early priority water supply to Deseret (YJWCD, 1980). The terms

of the agreement or the amount of water available have not been resolved.
In the upper White River basin, purchase of existing early priority

agricultural water rights by oil shale or coal gasification companies has

already occurred. Approximately 37,000 acre-feet of water is consumptively
used on an average annual basis by irrigated agriculture in the upper White
River basin (Colorado Dept. of Natural Resources, 1979). Since agricultural
water rights are about one half consumptive, Deseret would have to purchase
the right to divert water in amounts about twice their consumptive needs. It

is assumed that the purchase of agricultural water rights by Deseret would be

to supplement water demand during low flow periods . Further, this water
would only be used on an "as-needed basis" and irrigated cropland would not be

permitted to lie fallow for a period longer than the duration of the low flow .

Mitigation for loss of damage to crops during this period would have
to be developed between the private landowners and Deseret .

Water would be pumped from a standard intake structure at the eastern end
of the Taylor Draw Reservoir and transported to the Rangely site via a 5-mile
pipeline. The pipeline would parallel the Staley-Gordon Mine road for approxi-
mately 2 miles where it would then turn northeastward and follow the overland
coal-conveyor corridor to the plant site.

Since electric motor driven pumps would be used to pump the water to the
Rangely plant site, a 12. 5-kV distribution line similar to the line described
for the Green River alternative would be placed along the pipeline corridor .

Use of Wolf Creek Reservoir for the Rangely Site

A schedule has not been developed for the necessary permitting, financ-
ing, or construction of the Wolf Creek Reservoir. No applications have been
filed. Water Users Association No. 1 has proposed to construct Taylor Draw
Reservoir first, and then, when funds are available, to construct Wolf Creek
Reservoir. If oil shale development accelerates or if water were needed for a
large industrial user such as the Moon Lake project, financing might become
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additional 6,000 acre-feet of water for irrigation. Because Wolf Creek would

be a much larger reservoir than Taylor Draw, a larger annual carry-over of

water would normally be available. Increased certainty of delivery would be

present and available sediment storage space would be much more than at Taylor

Draw. The location of the dam and high water line for the Wolf Creek Reser-

voir are shown in figure 2-29. Detailed data on the location of borrow mater-

ial areas and design of the dam are not available. This alternative is pre-

sented on the assumption that, should the Rangely site with the Wolf Creek

Reservoir water source be selected, additional design and environmental work

would be required.
As with the Taylor Draw Reservoir, Deseret could add reliability to this

water source by the purchase of additional early priority water rights from

holders of conditional water rights on the White River.

GROUND WATER ALTERNATIVE

Bonanza Site

Because of poor quality and low volume, ground water at the Bonanza site

is not considered as a viable alternative for use as condenser cooling water.

The ground water situation near the Bonanza site is discussed in Chapter 3,

Water Resources.

Rangely Site

The amount of ground water that could be physically recoverable in the

White River drainage basin is unknown and, of that, only a fraction is apt to

be economically recoverable (Colorado Dept. of Natural Resources, 1979).

The water quality of bedrock aquifers in the White River basin is gen-

erally poor and water would have to be processed for salt removal before being

used at the generating station.

Discharge studies of 27 springs in the Piceance Creek (tributary to the

White River) drainage basin indicate that about 80 percent of the average
annual yield of that stream system comes from springs (Colorado Dept. of

Natural Resources, 1979). Colorado law requires one who uses or disrupts a

ground water system that is tributary to or discharges to a natural surface
stream to ensure that the rights of senior surface water appropriations are

not impaired. In this event, Deseret would still have to purchase high prio-

rity water rights in order to be assured of a reliable water source. Since
this alternative would not solve the water rights problems of a surface water
source and the ground water is of poor quality, the ground water source is not
considered as a viable water source alternative for the Rangely site.

WORK FORCE PROJECTIONS FOR POWER PLANT
AND RAW MATERIALS SUPPLY SYSTEMS

The employment figures for construction and operation of the power plant
apply to either the Bonanza or Rangely site. The figures for the mine and
railroad coal supply system apply to the appl icant-proposed Bonanza site .

Employment figures represent estimates and are subject to unpredictable
variations.
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RANGELY SITE

Unit 1 Transmission Line Routes

Combined 345- and 138-kV Lines

The alternatives to reach Tank Hollow from the Rangely site are the same

as listed for the Bonanza site. A northern corridor from the Rangely site

ties into the Upalco-Fruitland and Upalco-Sowers alternatives at Stirrup

Junction; a southern corridor from the Rangely site ties into the Castle
Peak-Sowers and Castle Peak-Fruitland alternatives at Coyote Wash.

The unit 1 138-kV line from the Rangely site to the Upalco substation
would be placed on the same towers as the unit 1 345-kV line to the Mona sub-

station. Its route is, therefore, dependent on the route selected for the

unit 1 345-kV line. The unit 1 line to Upalco could be constructed as a dou-

ble circuit 345-kV line with one circuit energized at 138-kV and the other at

345-kV.
The alternatives from Tank Hollow to the Mona substation would be the

same as described for the Bonanza site unit 1 transmission system.

The applicant-proposed and alternative corridors are shown in figure
2-33. The lengths and acreage requirements of the routes are listed in Appen-
dix 5, tables E through H.

138-kV Lines

Two 138-kV single circuit transmission lines, one to the Vernal sub-

station and one to the southwest Rangely substation, would be required with
unit 1. The alternative routes are shown in figure 2-33.

Unit 2 345-kV Line

Four alternative routes for the unit 2 345-kV line from the Rangely site
to the Ben Lomond substation are shown in figure 2-34.

The alternatives to reach the Ben Lomond substation from the Rangely site
are the same as listed for the Bonanza site. A northern corridor from the
Rangely site ties into the Upalco-Fruitland and Upalco-Sowers alternatives at
Stirrup Junction; a southern corridor from the Rangely site ties into the
Castle Peak-Sowers and Castle Peak-Fruitland alternatives at Coyote Wash.

SYSTEM AND CORRIDOR COORDINATION ALTERNATIVES

UP&L INTERTIE, UNIT 1 345-kV LINE

This alternative would involve a wheeling (wholesale transportation of
power by one company for another) contract and mutual transmission line con-
struction agreement between Deseret and UP&L.

UP&L J_s planning to build the first phase of a "piggback" 345-kV double
circuit line from the Hunter plant through Spanish Fork Canyon. The scheduled
completion date for this line is 1983. Deseret could provide additional
funding to UP&L or help construct double circuit towers for the Moon Lake unit
1 and Hunter 3 line along 24 miles of the line from Tucker (with the Sowers
Canyon route) or 16 miles from Tank Hollow (with the Fruitland route) to the
UP&L Spanish Fork substation (see figure 2-35). UP&L would then wheel power
from the Spanish Fork substation to Deseret' s customers west of the Wasatch
Front.
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TABLE 2-9

Transmission System Segments With Potential
3

for Tower Sharing

Segment
Number From

2 Little Bonanza

4 Mellon Hill

8 Upalco

9 Arcadia

10 Sinkdraw

17 Arcadia

19 Sowers Canyon

20 Tank Hollow

21 Thistle

24 Mud Flat

26

28

30

Rangely site

Rangely site

Fruitland

Mountain Green

To

Rangely substation

Rangely substation

Arcadia 4.0

Sinkdraw 22.5

Fruitland 15.0

Sowers Canyon 12.5

Tank Hollow 65.0

Thistle 8.2

Spanish Fork substation 7.5

Potential

Total Transmission Lines From

Length (mi.

)

Moon Lake Project

17.5 1-138 kV (Bonanza site).

1-double circuit 138- 345-kV

(Rangely site).

9.7 1-138-kV (Bonanza site).

Mona substation

Red Wash

Rangely substation

Mountain Green

Ben Lomond

25.8

41.0

15.5

24.0

32 Deadman Bench Red Wash 8.0

33 Red Wash Asphalt Ridge 9.0

34 Asphalt Ridge Vernal substation 4.3

35 Asphalt Ridge Mountain Green (via Lone
Tree).

160.7

36 Mona Ben Lomond 113.7

2-345-kV (either plant site,

units 1 and 2).

2-345-kV (either plant site,

units 1 and 2).

(Either plant site units 1

and 2).

2-345-kV (Either plant site

units 1 and 2.

)

2-345-kV (either plant site

units 1 and 2).

2-345-kV (either plant site,

units 1 and 2).

2-345-kV (either plant site,

units 1 and 2).

2-345-kV (either plant site,

units 1 and 2).

2-345-kV (either plant site,

units 1 and 2).

1 double circuit 345-kV.

2-138- kV.

1 double circuit 345-kV.

2-138-kV.

92.9 1-345-kV (either site, unit 2).

(1-345-kV either site, unit 2.)

1-345-kV (Bonanza site, unit 2).
1-1 38- kV (Bonanza site, unit 1).

1-345-kV (either site, unit 2).

1-138-kV (either site, unit 1).

1-138-kV (either site, unit 1).

1-345-kV (either site, unit 2).

1-345-kV (either site, unit 2).

Miles Parallel to

Transmission Line

Number,
Ownership, and Size

of Transmission Line

17.5

8.0

8.2

7.5

19.7

8.0

9.0

4.3

13.0

113.7

1, MLEA, 69-kV.

1, MLEA, 69- kV.

1 , Western Area Power
Administration (WAPA)

138-kV.

4.0 1, MLEA, 138-kV.

2, UP&L, 138-kV.

12.0

10.5

1, MLEA, 138-kV.

1, UP&L, 138-kV.

1 MLEA, 69-kV.

1, UP&L, 138-kV.

15.0 1, MLCA, 69-kV.

1, UP&L, 138-kV.

12.5 1, UP&L, 138-kV.

30.0

8.0
1, UP&L, 138-kV.

2, UP&L, 345-kV
D

.

2, UP&L, 138-kV.

1, UP&L, 44- kV.

1, UP&L, 44- kV.

2, UP&L, 138-kV

2, UP&L, 345- kV°.

1, UP&L, 44- kV.

2, UP&L, 138-kV.

2, UP&L, 345-kV.

1

,

UP&L, 44- kV.

1, UP&L, 138-kV.

1, UP&L, 345-kV

1, UP&L, 500- kV.

25.0 1, WAPA, 138-kV

14.0 1, MLEA, 138-kV

15.0 1, MLEA, 69-kV.

1, UP&L, 138-kV

10.0 1, UP&L, 230-kV

13.0 2, UP&L, 230- kV

11.0 3, UP&L, 138-kV

1, UP&L, 230- kV

1, UP&L, 345-kV

1, MLEA, 69-kV.

1, MLEA, 69-kV.

1, MLEA, 69-kV.

1, UP&L, 230-kV.

1, UP&L, 345-kV.

2, UP&L, 230-kV.
1 , UP&L, 138-kV.

Potential for tower sharing exists wherever a proposed transmission segment parallels an existing transmission line.

1-345-kV line planned for 1984.

:

l-500-kV line planned for 1987-

Structure Type

Area Occupied
by Each Structures

Structure (ft 2
) Per Mile

Single-Circuit 138-kV Wood H-Frame 60
Single-Circuit 345-kV Wood H-Frame 75

Single-Circuit 345-kV Steel Lattice 900

Double-Circuit 345-kV Steel Lattice 1,089

6.6
6.6
4.4
4.4
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Appendix 6 provides information on transmission system reliability in

relation to tower sharing and double circuiting.

UNITS 1 AND 2 345-kV LINE DOUBLE CIRCUITING TO THE SPANISH FORK SUBSTATION

This alternative would be construction of double circuit towers for the

unit 1 345-kV line from either plant site via any of the alternative corridors

to the UP&L Spanish Fork substation and wheeling of power by UP&L to Deseret's
customers west of the Wasatch Front. The unit 2 345-kV line would then be

placed on the same towers as the unit 1 line and UP&L would again wheel power
for Deseret. A 170-foot-wide right-of-way would be required for the double
circuit 345-kV line, rather than two 150-foot-wide rights-of-way for two

separate 345-kV lines.

UNITS 1 AND 2 345-kV LINE DOUBLE CIRCUITING TO THE MONA SUBSTATION

This alternative would be construction of double circuit towers for the

unit 1 line from either plant site via any of the alternative corridors to the

Mona substation. The unit 2 line would then be placed on the unit 1 double
circuit towers to Mona. Two options could then be taken. UP&L could wheel
for Deseret from the Mona substation or Deseret's unit 2 line could then be

routed up the Wasatch Front to the Ben Lomond substation as shown in figure
2-33. Over the 35-year life of the project, wheeling could cost as much as

$28,668,700 (1980 dollars). Construction of the 345-kV line from Mona to Ben
Lomond would cost approximately $59,583,000.

UNITS 1 AND 2 345-kV SYSTEM: UP&L-DESERET COOPERATIVE WHEELING

UP&L has identified the potential need for two 500- kV transmission lines
from the Carbon-Emery County area to the Wasatch Front and points further
north. One of the 500-kV lines would parallel an existing 345-kV line across
the Manti Top or cross through Eccles Canyon south of Scofield Reservoir to
reach the Wasatch Front near Mona, Utah. A second UP&L 500- kV line projected
for 1999 i_s proposed to be routed north along a corridor that runs east of the
Wasatch Front to a point east of Logan, Utah . A second UP&L 500- kV line
projected for 1999 would be routed north along a corridor that runs east of
the Wasatch Front to a point east of Logan, Utah. In order to avoid the need
for an independent 345-kV line for the Hunter plant, two 345-kV lines for the
Moon Lake plant, and at least one future 500-kV transmission line for UP&L
operation, Deseret and UP&L could cooperatively construct a double circuit
500-kV line through Spanish Fork Canyon with capacity to handle the projected
load of the four lines identified above. Construction of such a double
circuit 500-kV line would cost about $589,200 per mile as opposed to an inde-
pendent construction cost of $1,379,200 per mile for independent construction
of the three 345-kV single circuit lines and each of the two single circuit
500-kV lines. Substations to convert voltages would increase the estimated
costs of the 500-kV system.

JOINT AGREEMENT VIABILITY AND SYSTEM RELIABILITY

Although economic and environmental benefits can be gained from joint
agreements such as system interties, tower sharing, and cooperative wheeling,
the time frame for the development of such agreements is speculative and may
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problems can occur in the event of a forced outage. The Reliability con-

straints of this alternative are discussed in Appendix 6.

UNIT 1 AND 2 345- kV CORRIDOR SHARING BY DESERET AND THE ROCKY MOUNTAIN
PIPELINE PROJECT

Four companies, Pacific Gas Transport, Northwest Pipeline Co., El Paso

Gas, and Pacific Interstate Transmission Co., are proposing to build a 36-inch
diameter buried natural gas pipeline from Kemmerer, Wyoming to Southern Cali-

fornia. An EIS on this project is being prepared by BLM and the Federal
Energy Regulatory Commission (FERC) and is scheduled for completion in April

1981 with construction scheduled for 1985. The proposed route for the pipe-
line would pass a few miles west of Strawberry Reservoir and would parallel
Deseret's proposed transmission line from Strawberry Ridge to Nephi , Utah
(figure 2-36). Two of the Moon Lake project unit 1 345-kV line alternative
routes are in common corridors with the Rocky Mountain pipeline alternative
routes. The Bonanza to Tank Hollow route via Upalco would be in the same
corridor as the Rocky Mountain pipeline for about 10 miles (mileposts 20 to 30

of segment 11). Deseret and the four companies mentioned above have reached
an agreement that corridor sharing as discussed in this paragraph is tech-
nical ly feasible . The Tank Hollow to Mona alternative route via Dairy Fork
would be in the same corridor as the Rocky Mountain pipeline for 36 miles
(milepost to 23 of segment 25 and milepost to 13 of segment 24). This
alternative would result in the impacts as discussed in Chapter 4 but would
avoid the cumulative impacts of independent corridors for the two projects.
During development of the Rocky Mountain Pipeline EIS, an alternative pipeline
routing referred to as the Mill Ceek Route Variation was identified. It

begins approximately 7 miles east of the Dairy Fork route, tying back into the
Dairy Fork route at milepost 14. The variation could be used for corridor
sharing beween the Rocky Mountain pipeline and Deseret's unit 1 345-kV line.

Analysis of this corridor will be included in the Rocky Mountain Pipeline EIS
scheduled for completion by BLM in July 1981. Analysis of this corridor wil 1

be included in the Rocky Mountain Pi pel ine Project Draft EIS scheduled for
completion by_ BLM and FERC i_n April 1981.

EXCHANGE OF SERVICE AREAS AS AN ALTERNATIVE TO UNIT 2 345-kV TRANSMISSION
LINE CONSTRUCTION

This alternative would consist of Deseret exchanging service areas with
UP&L and the Western Area Power Administration so that Deseret would service
the Uinta Basin, and power from the Flaming Gorge hydroelectric plant could be
routed on existing lines into Wyoming and back to Ben Lomond through UP&L's
Naughton plant system. The Western Area Power Administration (WAPA) acts as a

marketing agent for the transmission and marketing of federally generated
power. At this time, an exchange of service area is not possible since the
Uinta Basin presently uses about 100 MW of power and the Moon Lake project
unit 2 would deliver about 400 MW of power. Because of this large difference
in power demands, a new east-to-west transmission line would be required to
deliver the power to the load centers. In any event, there is presently not
enough line capacity in the Flaming Gorge system to deliver an additional 300
MW of power to the Wasatch Front (WAPA, 1980).

(104)
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The power from these projects is either totally committed or cannot be

produced within the time requirements of the Moon Lake project. Deseret has

negotiated the purchase of 158 MW of the UP&L Hunter Unit 2, of which 100 MW

is to be available for the members of Deseret. Participation in Hunter 2 will

not, however, supply all of the projected power needs of the Deseret members
and, therefore, such participation is not an alternative to the proposed Moon
Lake project.

NO ACTION ALTERNATIVE

The "No Action" alternative would involve the denial by Federal agencies
of rights-of-way and other appropriate permits necessary for the construction
and operation of the Moon Lake project or cancellation of the proposed project
by Deseret. Such a decision could result from Federal agencies finding that
it is in the public interest to deny the use of public lands or refuse a loan

guarantee commitment for this project.
If the proposed project is not implemented, the environmental impacts

associated with activities of construction and operation would not occur.
With the No Action Alternative , a continuation of current socioeconomic growth
trends and resultant environmental impacts would stil 1 be expected in the
Vernal-Rangely area.

The No Action" alternative would, however, necessitate the development
by Deseret of alternate methodologies to meet the short-term demand for energy
in their respective service areas. Deseret would have to investigate the
possibility of developing other power plants or alternative energy sources
which they and REA have concluded, through their analysis, are needed to meet
that demand. If demands were not met, revolving blackouts could occur (cer-
tain part of each service area would be without power for part of each day)
which could be detrimental to the overall welfare of the customers affected.

Deseret has estimated that delay could result in an additional cost of
about $30 million per year for the project due to inflation. This cost would
be borne by Deseret owner/consumers. If Deseret were unable to complete its

proposed generating unit for commercial operation by the March 1985 deadline,
the cost to Deseret to purchase power from UP&L, assuming the power is avail-
able, could result in an immediate increase of 20 to 40 percent dependent upon
the amount purchased.

Without the Moon Lake project, Deseret would be required to enter the
spot market to satisfy their load requirements. The availability of spot open
market purchases is questionable due to the power deficits in the general area
and the demand by California utilities. Further, the cost associated with
spot market power purchases could be prohibitive to Deseret 1

s consumers.
Depending on the time of year, the purchase price for day-to-day power pur-
chases could range from 5 to 10 cents per kwh (1980 dollars). This represents
a 100- to 300-percent increase in the cost of power.

COMBINATION OF POWER GENERATION ALTERNATIVES

A combination of different energy technologies, necessarily distributed
over a large geographic area, was not considered a practicable alternative to
a coal-fired power plant for the proposed Moon Lake project. A dispersed
generating system consisting of a variety of technologies, some of which are
not proven to be completely feasible at this time, would likely prove more
difficult and costly to operate and manage than a central energy producing
facility. A heterogeneous energy generating system with an associated trans-
mission network would be more extensive, complex, and interconnected than that

(107)
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DESCRIPTION OF ALTERNATIVES

STANDARD MEASURES
This section summarizes applicant-proposed and standard Federal agency

measures which would minimize or eliminate adverse impacts to the human envir-

onment. These measures would be employed because of existing laws, court

decisions, agency policy, or firm applicant commitment. Following each mea-

sure is a short evaluation of its effectiveness in reducing environmental
impacts.

MEASURES PROPOSED BY APPLICANT

a. Coal dust would be controlled by covering conveyors and spraying the
reserve coal storage piles with a surface crusting agent.

Coal dust suppression would be nearly complete.

b. Action would be taken, as necessary, to suppress any fugitive dust
resulting from construction, ash handling, transportation, and
disposal. Ash hauled to the disposal site would be covered with top
soil and the site revegetated, as the fill progressed, as determined
by the appropriate Federal official.

Fugitive dust suppression would be effective the majority of the
time. The degree of effectiveness would vary with weather condi-
tions and depend upon sophistication of suppression equipment and
success of soil consolidation projects such as revegetation.

c. Material borrow areas would be restored to blend with adjacent
terrain.

Topographically, this mitigation would be about 100-percent suc-
cessful. However, there may be a long-term contrast in vegetation
types.

d. Depending upon regulatory determination, the solid and liquid waste
disposal areas would be lined with impermeable materials to protect
all surface and ground water bodies from seepage. As presently
planned, the recycle and evaporation pond linings would have a

permeability of 1X10- 6 cm/sec.

Ground water would be protected assuming the integrity of the imper-
meable layer was preserved.

e. Depending on regulatory determination, the sanitary treatment dis-
posal area would be lined to prevent percolation to underlying soil
formations.

Ground water would be protected assuming the integrity of the imper-
meable layer was preserved.

f. The carrying of firearms by employees while on the job or in com-
pany-owned vehicles, with the exception of security guards, would be
prohibited. The carrying of firearms in vehicles or company-con-
trolled properties would be prohibited.
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This may reduce vandalism (e.g., shooting of signs and the oppor-

tunistic shooting of game and nongame animals).

Deseret would coordinate with all regional, county, and local of-

ficials in planning, scheduling, and implementing development and

construction.

This would aid local governments in planning for project-related

community impacts.

Appropriate road signs for public safety purposes would be provided
during construction. Flagmen, barricades, and other safety measures

would be provided to insure public safety.

These safety measures would help reduce the likelihood of traffic
accidents.

Colors selected for structures would blend with the natural land-

scape as coordinated by the appropriate Federal official.

This would be effective in reducing the contrast of obtrusive struc-
tures. Even with design to complement form, line, color, and tex-

ture of the surroundings (e.g., painting structures natural and
complementary colors), contrast with the landscape would, in certain
instances, be high because of the inherent characteristics of the
structures.

Mine drainage equipment would be designed to dewater the mine and
minimize safety hazards to workers or equipment. The applicant
would comply with all State and Federal discharge requirements.

Water at the mine, seepage, inflow, and outflow could be effectively
controlled.

The reclamation plan for the Deserado Mine consists of three phases.
The first phase would be initiated on all areas involved in initial
construction activities not expected to receive further disturbance.
This reclamation would be part of the original construction work.
This would consist of removal and stockpiling of topsoil. The next
phase, ongoing reclamation, would progress throughout the life of

the mine. This would basically consist of reclaiming the refuse
disposal area and maintaining field plots to aid in reclamation
planning. The last phase, final reclamation, would include the
removal of surface facilities and complete reclamation of disturbed
areas. Reclamation activities would consist of grading the dis-
turbed area to approximate original contours, stockpiling and replac-
ing of topsoil, preparing seedbeds, seeding, fertilizing, mulching,
and subsequent management.

Mine reclamation is expected to be successful insofar as erosion
prevention and contour are concerned. The naturalness, original
vegetation age class, and some of the native plant species would
probably not be retrievable.
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1. During the beginning of mine facility construction, sedimentation
ponds would be constructed to control sediment in all areas of

surface disturbance.

This should be greater than 75-percent successful in keeping sedi-

ment on site and preventing the sedimentation of drainages and the

covering of vegetation.

m. Deseret would provide busing for workers from Vernal and Rangely to

the plant site.

This should reduce traffic congestion, energy consumption, and

accidents.

n. Deseret has identified several social and economic mitigating mea-
sures that they will or may support (see Appendix 11) of this Final

EIS.

o. Deseret would comply with all State highway permits for transporting
heavy haul power plant components.

Stipulations of the permit system would be effective in reduced
traffic hazards resulting from slower than normal traffic flow.

MEASURES REQUiRED OF THE APPLICANT BY FEDERAL AGENCIES

Authority for Federal requirements for this project is granted under the
following acts:

National Environmental Policy Act of 1969
Eagle Protection Act of 1969 as amended
Fish and Wildlife Coordination Act of 1958
Organic Administration Act of 1897, as amended
Reclamation Act of 1902
Preservation of American Antiquities Act of 1906
Wilderness Act of 1964
National Historic Preservation Act of 1966, as amended
Executive Order 11593 of 1971 (Protection and Enhancement of

the Cultural Environment)
Federal Land Policy and Management Act of 1976
The Clean Air Act, as amended 1977
The Federal Clean Water Act of 1977
Endangered Species Act, as amended 1978
Executive Order 12088--Federal Compliance with Pollution

Control Standards
Executive Order 11990—Protection of Wetlands
Executive Order 11988--Floodplains Management
National Wildlife Refuge Systems Administration Act of 1966
Federal Air Regulations, Part 77
Federal Aviation Act of 1958
Occupational Safety and Health Act of 1970
Surface Mining Control and Reclamation Act of 1977
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Federal Noxious Weed Act, 1974
Federal Coal Leasing Amendment Act of 1976

These measures are general guidelines for mitigation and may be altered

by the appropriate Federal official to meet site specific needs on Federal

lands. Deseret will, when restoring or rehabilitating areas disturbed by the

construction of the transmission lines, pipelines, and associated access roads

across private lands, use the same reclamation measures as required by land

managers of adjacent Federal lands or reclamation measures as requested or

required by the private landowner (Deseret, 1980).

a. A construction operating plan or similar document would be prepared
covering the construction of all project linear facilities. Under
authority of Section 504 of FLPMA the applicant would be required to

provide funding to the appropriate Federal agencies for the purpose
of financing one or more specialists and their vehicles for admin-
istration of construction activities.

This would assure that proper site specific mitigation would be
carried out.

b. All existing improvements (e.g., fences, pipelines, etc.) along
project-related linear facilities (pipelines, transmission lines,
etc.) would be protected and damage due to construction would be
repaired.

This should be effective in maintaining the present integrity of
structures along rights-of-way.

c. All public land survey monuments, private property corners, and
forest boundary monuments would be located, marked, and protected.
In the event of destruction, they would be replaced.

This should be effective in maintaining the present integrity of
structures along rights-of-way.

d. Clearing would be restricted as per requirement of the appropriate
land management agency. A clearing plan would be developed to
address site specific needs. Determination of a hazard on the
right-of-way would be a joint responsibility of the applicant and
the appropriate Federal official consistent with the National Elec-
tric Safety Code and State or other electric safety requirements.

This would be effective in reducing the amount of clearing and
should reduce the adverse impacts of clearing. Electrical and other
hazards along transmission lines would be eliminated by following
established codes.

e. No modification and reshaping earthwork such as cuts and fills on
construction roads, powerline corridors, or service facilities will
be made without approval of the authorizing agency.
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Removal and stockpiling of topsoil would be required at all con-

struction sites and revegetated if necessary to prevent wind erosion

and maintain soil integrity, unless otherwise directed by the appro-

priate Federal official. Along transmission lines, dozer, blade, or

ripper-equipped tracked vehicles would not be allowed except for

access road construction.

Preserving and/or replacing topsoil would aid in revegetation,

reduce surface scaring, and thus reduce contrast. The topsoil could

not, in all cases, be removed without mixing with subsurface soils.

Depending upon the specific soil characteristics, this may reduce or

enhance the productivity of the "topsoil" when it is replaced.

The BLM has determined that the proposed action may have an effect
on an officially listed endangered species. Appendix 23 in the

Draft EIS is the official USFWS biological opinion. BLM would not

take any action which would jeopardize the continued existence of

any threatened or endangered species. No operations would be per-
mitted in any areas where bald or golden eagles and/or their nests

would be molested during the nesting season.

This would be 100-percent effective in assuring compliance with the
Endangered Species Act.

The applicant would provide funding for a botanist, approved by the
appropriate Federal official, to survey for candidate, proposed, and
officially listed threatened or endangered flora. The botanist
would complete a 100-percent survey of all areas to be disturbed and
designate those areas in which no disturbance would be permitted.
The botanist would be available, as needed, during the construction
period.

This would be effective in preventing damage to T&E plants and their
habitats.

A transportation plan would be submitted by the applicant for review
and approval by the appropriate land management agency. This plan
would cover approval of temporary, reconstructed, and newly con-
structed roads and would include clearing work, rehabilitation, and
use associated with transportation needs. Overland access could be
specified in lieu of road construction or reconstruction.

This would be highly effective in assuring fewer environmental
impacts associated with road construction activities.

Along linear facilities, rivers, streams, and washes would be cross-
ed at existing roads or bridges, except at locations designated by
the appropriate Federal official. The applicant would be required
to install culverts or bridges at points where new permanent access
roads would cross live streams to allow unobstructed fish passage.
Where drainages would be crossed by temporary roads, dirt fills or
culverts would be placed and removed upon completion of the project.
Any construction activity in a perennial stream would be prohibited
unless specifically allowed by the appropriate Federal official.
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All stream channels and washes would be returned to as near natural

state as possible.

This would be effective in reducing the number of streams that would
be crossed and limiting long-term adverse impacts. Short-term
impacts would still occur but the magnitude would be less with this

mitigation.

j. Areas cleared of vegetation by construction or other activities
associated with this project would be revegetated. The plant spec-

ies and revegetation method used would vary according to situation
and need. Successful re-establishment may necessitate subsequent
seedings and plantings for complete rehabilitation of disturbed
sites. Where commercial timber is cut, the trees would be measured
and commercially sold or disposed of. All revegetation, including
disposal of cleared vegetation, would be under the direction of the

appropriate Federal official, in consultation with the private land

owner and/or respective state wildlife management agency.

Soil cover would be reestablished but composition would, in most
cases, be modified and, in general, there would be long-term changes
in the general aspect of the impacted vegetation.

k. Prior to initiation of the construction phase, the applicant shall

secure the services of a landscape architect to prepare the design
and mitigation requirements for the project to meet the assigned
visual resource management class and contrast ratings requirements,
as stated in BLM Manual Section 8423 and/or Forest Service Manual
2380.

This would be effective in reducing the contrast of obtrusive struc-
tures. Even with design to complement form, line, color, and tex-
ture of the surroundings (e.g., painting structures natural and
complementary colors), contrast with the landscape would, in certain
instances, be high because of the inherent characteristics of the
structures.

1. All trash, packing material, and other refuse would be removed from
construction areas and salvaged or placed in approved sanitary
landfills.

This would be effective in controlling construction-associated
refuse. There would probably be some debris blown off the site by
wind.

m. Nonspecular (non-reflective) conductors and compatible insulators
would be installed on all transmission line systems. Tower bases
would be required to blend with adjacent landscape.

This would be effective in reducing visibility and reflectiveness of
powerlines and insulators.

n. All access roads blocked as the result of construction of project
components would be rerouted or rebuilt and cattleguards or gates
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would be provided along the new access roads as directed by the

appropriate Federal official. All access road construction would be

handled in response to and approval of a submitted transportation
plan. No permanent access roads would be allowed within 0.5-mile of

bald or golden eagle nesting sites.

This would be effective in maintaining established access and pre-

serving livestock management facilities.

o. Intensive archaeological surveys and clearances would be required
for all project sites (as specified in BLM Manual 8111.14) prior to

new construction. Properties eligible for inclusion in the National

Register of Historic Places would be identified in consultation with
the State Historic Preservation Officer (as specified in 36 CFR

800.4 and 36 CFR 63). Wherever possible, sites would be avoided.

Where avoidance is not possible, mitigation of adverse effects to

sites eligible for the National Register would be undertaken in

compliance with 36 CFR 800. Sites discovered during construction or

other activities authorized by the appropriate Federal official
would be evaluated and managed as specified in 36 CFR 800. Memor-
andums of Understanding with the Utah and Wyoming State Historic
Preservation Officers regarding protection of cultural resources
have been signed. Consultation with the Colorado State Historic
Preservation Officer has been initiated.

Regardless of measures taken, damage to cultural artifacts could
still occur, especially to subsurface sites. However, the appro-
priate Federal official would apply consistent management practices
at all construction sites for all archaeological and historical
resources. Information would be conveyed to the State Historic
Preservation Officer or other agencies as appropriate. Regulatory
compliance would be assured.

p. The applicant would be required to provide for the control of nox-
ious weeds as directed by the appropriate Federal official.

The probability of success of this mitigation would be commensurate
with the techniques used.

q. The applicant would provide a qualified paleontologist who would be
approved by the appropriate Federal official. The paleontologist
would conduct an intensive survey of all areas to be disturbed which
were identified as having high potential for significant paleonto-
logical resources. An approved paleontologist would be available,
as needed, during surface disturbance. If the paleontologist deter-
mined that values would be disturbed, construction would be halted
until appropriate action could be taken.

The paleontologist would be able to avert most damage to paleonto-
logical resources by recording scientifically important data. There
would remain a high potential for inadvertant damage to subsurface
fossils.
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r. In cooperation with the appropriate Federal official, a fire control

plan would be prepared. Internal combustion engines would be equip-

ped with approved exhaust mufflers or spark arrestors.

The possibility of fires would not be eliminated, but identifing
liability for such fires could tend to make the applicant more

cautious and various resources would be better protected against
loss due to fire.

s. Construction-related travel would be restricted to approved access

routes. Cross-country and ORV construction related travel would not

be permitted except as authorized by the appropriate Federal of-

ficial.

This may reduce impacts to soil, vegetation, and wildlife by a small

percentage but, because actual access would be increased, ORV im-

pacts due to public use could increase.

t. All power transmission lines would be designed to prevent electrocu-
tion of raptors.

This would be 100-percent effective in preventing the death of

raptors or other large birds due to electric shock.

u. Construction of facilities would not be allowed when in conflict
with existing mining and drilling operations.

This would be effective in reducing conflicts between the project
and existing interests.

v. Issuance of rights-of-way for project facilities would be subject to

valid existing prior rights.

This would safeguard the rights of persons or companies whose min-
eral or other claims preceed those of Deseret.

w. No property acquired or developed with assistance under Section 6-F
of the Land and Water Conservation Fund Act would, without the
approval of the Secretary of the Interior, be converted to other
than public outdoor recreation uses. The Secretary would approve
such conversion only if he found it to be in accord with the applic-
able comprehensive statewide outdoor recreation plan and only upon
such conditions as he deemed necessary to assure the substitution of
other recreation properties of at least equal fair market value and
of reasonably equivalent usefulness and location.

This would assure that the public would not lose Section 6-F lands
or free access to them. Also, lands of equal recreational value
would be acquired should any 6-F lands be disposed of due to project
needs. The success of this mitigation would vary by circumstance
because of the attitudes of the land users and/or owners involved.

x. The applicant would comply with grounding and clearance requirements
of the National Electric Safety Code and appropriate REA bulletins.
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This would be 100-percent effective in assuring standard clearance

and proper grounding procedures were adhered to.

y. A mining and reclamation plan for the Deserado Mine has been pre-

pared by the company and submitted to OSM and the State of Colorado

for review and recommendation of an action to the Assistant Secre-

tary for Energy and Minerals, 001, including recommendations of USGS

and BLM. The company would be required to restore the lands af-

fected to a condition capable of supporting the use which it was

capable of supporting prior to any mining.

This would increase the likelihood that all safety and environmental

factors would receive proper consideration before, during, and after

mining operations.

z. Helicopters would be used to erect towers and string conductors in

areas where access across the terrain or management constraints
preclude standard construction methods or where designated by the

appropriate Federal official.

Soil, vegetation, and aesthetics would be protected if this mitiga-
tion were used. Some disturbance would take place at the actual

construction sites.

aa. Blasting would be prohibited by OSM within 500 feet of municipal
water storage facilities, fluid transmission pipelines, gas or oil

collection lines, or water and sewage lines.

The degree of effectiveness of this mitigation cannot be determined
because the size of explosive charge, geologic, topographic, and
ground water character would not be identical from place to place.
This mitigation could generally be expected to protect these facili-
ties from blast-caused damages.

bb. Water which has been appropriated to Federal agencies or other users
would not be used without the written authorization from the appro-
priate Federal official or water right owner.

This mitigation would be effective in assuring that proper water use
and allocation procedures were followed.

cc. A geologic survey and soils analysis will be completed and included
in all proposed action considerations. Detailed geophysical and
design investigations will be conducted to more accurately define
unstable areas or faultline locations. Areas subject to mudflows,
landslides, mudslides, avalanches, rock falls, and other types of
mass movement would be avoided in locating the linear facilities.
Where such avoidance is not practical, the design, based upon de-
tailed field investigations and analysis, would provide measures to
prevent damage due to the occurrence of mass movements.

Taking these hazards into consideration during the design stage of
any project would help prevent structure or resource damage.
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dd. Blasting would be prohibited by OSM within 1,000 feet of all dwell-

ings, churches, hospitals, schools, and nursing facilities, unless

otherwise approved by the appropriate Federal official.

Under most circumstances, 500 feet would give an adequate safety
margin to prevent structural damage for a blasting operation. The

size of the charge and circumstances would vary with the specific
situation.

ee. Deseret proposes to purchase a power generation site at Bonanza or

at Rangely. Under the provisions of Section 203 of FLPMA, BLM could
convey the public lands for the power plant site by direct sale to

Deseret if found to be in the public interest. The sale price of

the public lands would be at the fair market value determined by

real estate appraisal. In accordance with Section 209 of the FLPMA,

all mineral rights would be reserved to the United States. In this
regard, Deseret would be required to allow surface access for min-
eral extraction should Federal mineral leasing occur on the power
plant site. Such access would be regulated by the leasing agency to

provide compatibility between the two land uses.

The rights of existing mineral, oil, and gas lease holders would be
protected. Land would be transferred from public to private surface
ownership. The public would lose all right of access within the
confines of the power plant site.

ff. The proposed Bonanza site lies within lands withdrawn as an oil

shale reserve by Executive Order No. 5327. This Executive Order
temporarily withdraws lands containing deposits of oil shale from
lease or other disposal. The Bonanza site could not be sold unless
this withdrawal were modified to permit such action.

An alternative to direct sale of public lands to Deseret would be
the issuance of a right-of-way grant for a power generation site and
auxiliary facilities. A right-of-way grant may be issued for the
life of the project with a right of renewal. A right-of-way could
also be granted for the plant site until the oil shale withdrawal
was modified to permit sale of the land. This measure would ensure
compliance with Executive Order No. 5327.

gg. A restoration, rehabilitation, and soil stabilization plan would be
submitted by the applicant for review and approval by the appro-
priate land management agency. This plan would cover all restora-
tion, rehabilitation, and soil stabilization measures for project
areas other than project transportation access systems addressed
under a transportation plan.

hh. Intensive on-site investigations would be conducted prior to initia-
tion of construction activities. These would be joint investiga-
tions, involving applicant and authorizing agency representatives to
designate areas for implementation of mitigation measures.

62



DESCRIPTION OF ALTERNATIVES

MEASURES REQUIRED OF THE APPLICANT
BY STATE AND LOCAL ENTITIES

The same or additional mitigating measures could be required by State and

local officials. Authority for this is granted in the State of Utah under the

Utah Code Annotated (UCA) 1953, 63-2-1 and under similar laws for Colorado and

Wyoming.

MONITORING AND DECOMMISSIONING

ENVIRONMENTAL MONITORING

Monitoring would be carried out as required by the appropriate State,

local, or Federal regulatory agencies.

METEOROLOGICAL MONITORING

Deseret proposes to monitor meteorological conditions near the plant site
as required by Federal or State authority. Wind speed and direction, humid-
ity, temperature, and S02 and particulate levels would be measured. Precipi-
tation and evaporation would also be recorded. Monitoring at the Oeserado
Mine started in January 1980 and is expected to continue during operation.
Wind speed, wind direction, temperature, and particulate levels are being
measured.

STACK EMISSION MONITORING

A flue gas monitoring system would continuously sample plant stack emis-
sions. Monitoring instruments would record S0 2 , nitrogen dioxide (N02 ),
oxygen (0 2 ) concentrations, and opacity. Opacity measurements would aid in
determining the visibility of stack emissions.

ATMOSPHERIC DEPOSITION MONITORING

The BLM is planning to monitor atmospheric deposition (including acid
rain) in the Uinta Basin area to identify trends during the anticipated in-
creased energy development in the region. The monitoring station would be
part of a regional network to determine trends of atmospheric deposition.

SURFACE WATER QUALITY MONITORING

Water quality for plant use would be monitored throughout the project's
life. A surface water monitoring program would be conducted at two stations
on the White River, one station in Scullion Gulch, and four stations at other
locations around the Deserado Mine.

As required, water quality data collected from surface water monitoring
stations would be submitted quarterly to the appropriate regulatory authority.

GROUND WATER MONITORING PROGRAM

An ongoing program of water level monitoring would be conducted at 18
wells surrounding the Deserado Mine. Measurements would be made quarterly
(January, April, July, and October). This program would continue until mining
ceased or until the data showed that a change in measurement intensity was
warranted.
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Ground water quality samples from the area would be collected from within

the mine on the previously outlined quarterly basis. Samples would be col-

lected near the active face of the mine and at other points if perennial

inflow were encountered.
Ground water monitoring in the vicinity of the power plant would also be

required.

SUBSIDENCE MONITORING PROGRAM

Subsidence monitoring over the Deserado Mine would consist of on-the-

ground surveys for surface tension cracks. This plan would be expanded to

include installation of monuments over the mine and quarterly surveys.

DECOMMISSIONING

The continued operation of any or all parts of the project at the end of

its estimated 35-year life would depend upon the needs of the participants,
the relationship to other available energy sources, environmental impacts,
economics, and technical viability at that time.

As any or all of the project systems could reach a point where they would
no longer serve a useful purpose for Deseret or other related projects, the
facilities would be removed in accordance with the laws and regulations exist-
ing at that time.

At this time, disposition of the power transmission systems at the con-

clusion of the project cannot be determined with any certainty. With the

exception of the tower footings, which would probably not be removed entirely,
the transmission lines would be dismantled, if no longer in service, and the
land returned to its previous condition. Tower footings would be removed to

below ground surface.

COMPARATIVE ANALYSIS OF ALTERNATIVES

Table 2-13 at the back of this chapter provides a comparative analysis
summary of the alternatives and summarizes the unavoidable adverse impacts,
irreversible and irretrievable commitments of resources, and the effect of

short-term use of the environment on its long-term productivity which would
result should the Moon Lake project be implemented. The impacts mitigated in

Chapter 4 have been subtracted from the total impacts described in that chap-
ter and remaining adverse impacts are set forth here.

Irreversible commitment is defined as incapable of being reversed; once
initiated, action would continue. Actions committing future generations to
continue a similar course may be considered irreversible. Irretrievable is

defined as irrecoverable; not retrievable; once used, not replaceable.
Activities involved with the Moon Lake project would derive short-term

values from the environment which would affect its long-term productivity.
The short term is the project's predicted life - 35 years. Long term is the
period beyond the project's predicted life.

Table 2-13 is organized so that a comparison of impacts can be made
within system components. For example, the impacts expected from construction
on the Bonanza plant site are compared to the impacts expected from construc-
tion on the Rangely site, and impacts expected from delivery of coal to each
site are then compared.
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THE AGENCY-PREFERRED ALTERNATIVE

The selection of agency-preferred alternatives is based on environmental

information in the EIS, as well as other factors such as economics, agency

policies, applicant need, engineering and reliability, and views received to

date from other agencies and the public. The agency-preferred alternative has

been reconsidered as a result of comments received on the Draft EIS and the

discussion presented in that document has been modified here.

The agency-preferred alternative presented in this Final EIS is not the

final decision. The formal Federal decisions regarding the Moon Lake project
will be made by the Administrator of REA and the Director of BLM (in consul-

tation with USFS) and will be based on separate records of decision as re-

quired by the CEQ regulations (1502.2). It is expected that these decisions
will be made in May or June 1981, following a 30-day review period of this
Final EIS. The "Record of Decision" which will be a public document account-

ing for the factors on which the decision was based.
Currently, the BLM, U.S. Forest Service (USFS), and the Rural Electrifi-

cation Administration (REA) consider either plant site viable. The agency
preferences are further described in the following sections.

BUREAU OF LAND MANAGEMENT AND U.S. FOREST SERVICE

The BLM and USFS propose to grant rights-of-way and other land use author-

ization for a power plant project including plant site and linear facilities.
The power plant would initially be comprised of one 400-MW unit but ultimately
a second 400-MW unit would be added. Sufficient land for both units would be
granted at the authorized plant site. As noted above, either the Bonanza site
or the Rangely site presently would be acceptable to the BLM and USFS. Land
use authorizations would be granted initially for transmission lines only for
unit 1. Those authorizations for transmission lines associated with unit 2

would be deferred until construction needs became imminent. All BLM and USFS
authorizations would be subject to the application of appropriate mitigating
measures presented in Chapters 2 and 4. Additionally, BLM would condition
plant site approval with a provision that suitable arrangements be made prior
to construction to prevent the project from jeopardizing the endangered fish
species of the Green and White Rivers.

In response to comments on the EIS relating to the official USFWS bio-
logical opinion, and due to uncertainties of water sales and diversion trans-
fers involved with the purchase of Flaming Gorge or agricultural water, the
BLM has re-initiated consultation under Section 7 of the Endangered Species
Act to explore additional, reasonable, and prudent alternatives for avoidance
of jeopardy to endangered fish species.

It is expected that the results of the reconsultation will be available
prior to BLM and REA decisions on the project. Any amendment to the official
biological opinion will be considered in the decision-making process and will
be available to the public with the official record of decision.

Specific BLM and USFS agency-preferred elements of the two plant site
alternatives and the transmission system are further described below.

BONANZA POWER PLANT SITE

Preferred components of the Bonanza site are:
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1

.

Bonanza Site Water Source

The detailed arrangements for the water source would depend on the

outcome of ongoing endangered fish studies on the Green and White
Rivers to be completed in Jaunary 1982. The agencies would support
use of the Green River water as may be arranged to avoid jeopardy
impacts to endangered fish species in the Green River. The water
source for the coal mine would be use of White River water as may be

arranged to avoid jeopardy impacts to endangered fish species.

2. Bonanza Site Water Transport System

An off-stream collection well system and pumping station near Walker
Hollow and a 19-mile pipeline to the Bonanza plant site would be

preferred. This is also Deseret's proposed system.

3. Bonanza Site Coal Source and Transport System

The Deserado Mine with electric railroad coal transport is the

agency-preferred alternative. The railroad alternative would have
fewer environmental impacts than other coal transport alternatives
for this site and would have operational flexibility and reli-
ability.

RANGELY POWER PLANT SITE

Preferred components of the Rangely site are:

1. Rangely Site Water Source

The detailed arrangements for the water source would depend on the
outcome of ongoing endangered fish studies on the Green and White
Rivers to be completed in January 1982. The agencies would support
use of the White River water as may be arranged to avoid jeopardy
impacts to endangered fish species in the White River. The water
source for the coal mine would be use of White River water as may be
arranged to avoid jeopardy impacts to endangered fish species.

2. Rangely Site Water Transport and Storage System

Use the Taylor Draw Reservoir (proposed by the Colorado River Water
Conservancy District) as a holding pond and pump water via a 5-mile
pipeline to the Rangely site. On-site limited water storage would
be provided. Storage being planned by the CRWCD could provide for
future delivery. Early priority water rights could be purchased
from the Town of Rangely, the Yellow Jacket Water Conservancy Dis-
trict (YJWCD), or any other willing seller of conditional water
rights to assure a reliable source.

3. Rangely Site Coal Source and Transport System

The Deserado Mine with transportation of coal via a 4-mile conveyor
is the agency-preferred alternative for this site.
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TRANSMISSION SYSTEM

The transmission system routing alternatives associated with either the

Bonanza or Rangely plant sites would have the same type of impacts; however,

the magnitude of the impacts would vary depending on the miles of each re-

source (e.g., vegetation types, visual quality) existing along the routes and

the final location of the towers within the 1 -mile-wide corridor.

The preferred corridor and routes were in part determined by agency

policy, applicant need, and adaptability to future development. In addition,

the preferred routes were largely determined by use of a procedure developed

for evaluating potential environmental impacts of alternative electric trans-

mission corridors. Refer to Appendix 12 of the Draft and Final EISs for the

complete description, methodology, and final analysis of results of this

evaluation procedure.

Transmission System From Either Bonanza or Rangely Plant Sites

Plant Site to Tank Hollow (345- 138-kV, Unit 1)

The BLM- and USFS-preferred route would be via Upalco-Fruitland. This is

also the applicant-proposed route. This route would have the shortest cor-
ridor length (10 to 18 miles shorter from the Bonaza plant site and 10 to 33

miles shorter from the Rangely plant site) and fewer or equal environmental
impacts when compared to other alternative routes. Corridor sharing with the
Rocky Mountain Pipeline project would be possible for about 10 miles of the
route. Approximately 42 miles of this route from the Bonanza plant site and
67 miles of this route from the Rangely plant site would be located within
existing transmission routes. The preferred design would be with double
circuit capacity in anticipation of the unit 2 power being directed to the
Wasatch Front.

The BLM would not object to use of the plant site to Tank Hollow route
via Castle Peak-Fruitland, provided that specific mitigation would be applied.
This mitigation would include avoidance of Pariette Wash by placing the line
along the southern boundary of the corridor, suitable flyway marking at the
Green and White River crossings, and raptor perch designs on transmission line
towers. The Castle Peak route may facilitate future oil shale-related cor-
ridor needs.

Tank Hollow to Mona (345-kV, Unit 1)

The BLM- and USFS-preferred route would be via Thistle Canyon. Thirty
percent of this route would be within existing corridors. There are fewer or
equal environmental impacts with this route as compared to other alternatives.
The preferred design would be with double circuit capacity, also in anticipa-
tion of the unit 2 line. If only a single circuit design were used (with unit
2 power directed to the Uintah Basin area instead of the Wasatch Front) the
preferred action would be joint use of the Hunter 3 345-kV lines between
Deseret and UP&L for 8 miles in Spanish Fork Canyon.

In the event engineering or legal situations preclude the route via
Thistle Canyon as feasible, the BLM- and USFS-preferred route would be via the
Mill Creek variation in a corridor as analyzed in the Rocky Mountain Pipeline
Project Draft EIS.

The applicant-proposed alternative via Dairy Fork crosses approximately 9
miles of steep mountainous terrain, exhibiting evidence of faulting and assoc-
iated surficial instability. Construction activities along this 9-mile por-
tion would create extensive surface disturbances (slope failures) due to steep
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and disected terrain features. The route via Dairy Fork also has the disad-

vantage of establishing a new corridor across the Manti-LaSal National Forest

which would be contrary to the Federal Land Policy and Management Act (FLPMA).

138-kV Systems to Vernal and Rangely Substation

Bonanza Site

If the Bonanza site were selected, the BLM- and USFS-preferred route from

Bonanza to the Rangely substation would be via Little Bonanza. This is also

the applicant-proposed route. This route would have fewer environmental
impacts and shorter corridor length than the Mellen Hill alternative.

There are no alternatives to the applicant's proposed route from Bonanza
to the Vernal substation. No major impacts for the proposed route were iden-

tified.

Rangely Site

No alternatives to the applicant's proposed routes from the Rangely site
to the Rangely and Vernal substations are presented in the EIS. No major
impacts for the proposed routes were identified. These routes are acceptable
to BLM and USFS.

Plant Site to Ben Lomond (345-kV, Unit 2)

If the Moon Lake unit 2 were to provide power to the Wasatch Front, the
BLM- and USFS-preferred alternative would be to double circuit with the unit 1

line to Mona and then construct a new 345-kV line from Mona to Ben Lomond
along the Wasatch Front. The only additional impacts with this alternative
over those of the unit 1 transmission system would be those impacts associated
with the Mona-Ben Lomond (Wasatch Front) corridor. The Mona to Ben Lomond
route parallels existing transmission corridors for the total length of the
route.

If the unit 1 line were placed on double circuit towers, it would be
environmentally unacceptable to tower sharing or intertie with existing 138-

or 345-kV lines. These system alternatives would require construction of new
towers for the unit 2 345-kV line at locations where tower sharing had been
implemented with the unit 1 line. The construction of new towers would re-

quire re-entry into the corridor and a repeat of environmental impacts assoc-
iated with unit 1 construction. Overall, less environmental resource disturb-
ance would result with double circuit capacity built into the total unit 1

line length to Mona, with no tower sharing or intertie systems with existing
138- or 345-kV transmission lines.

The applicant's proposed route to Ben Lomond via Lone Tree has no envi-
ronmental advantages but would encounter several disadvantages. The corridor
would conflict with existing land use plans of the Ashley National Forest: an
existing scenic loop road and an ORV closure area. It would open a new cor-
ridor across scenic backcountry and would cross a wetland area.

RURAL ELECTRIFICATION ADMINISTRATION
PREFERRED ALTERNATIVE

The REA-preferred action is to provide financing assistance to Deseret
for construction of the Moon Lake project. Both the Bonanza and Rangely plant
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sites are considered by REA to be environmentally acceptable locations for two

400-MW coal-fired units. The deciding factor for both REA and Deseret must be

whether the initial 400 MW unit can be developed within the time frame neces-

sary to insure that member load requirements are met.

REA believes that the endangered fish species issue, which could affect

the development of either plant site, is more serious on the White River

because the timely development of the Taylor Draw Reservoir could be jeopar-

dized. The construction of an impoundment is required to insure the delivery

of a continuous supply of water to the Rangely plant site. Since a new im-

poundment is not required on the Green River to supply water to the Bonanza

site and since use of Flaming Gorge Reservoir water during low flow periods

would avoid jeopardy to the endangered fish according to the U.S. Fish and

Wildlife Service, construction of the Green River water supply system might

proceed without delay to the project schedule, if WPRS and Utah State Engineer

approvals are obtained.
It is REA's determination that less uncertainties will be encountered at

the Bonanza site when developed with the BLM-USFS preferred design components

described previously.
Further discussion on the issues affecting the availability and timely

development of a dependable water supply on the White River in Colorado are

included in this Final EIS. Refer to the appropriate sections in the Summary
and Chapter 4 as well as specific comment letter responses in Chapter 5.

With respect to the unit 1 transmission system routing alternatives from

the plant site, REA agrees that the routing preferences of the BLM and USFS
(Bonanza-Upalco-Fruitland-Tank Hollow-Thistle-Mona) would make maximum use of

corridor sharing and represent the most environmentally acceptable alterna-
tive. While REA generally approves of the concepts of tower sharing and
double-circuiting, in this instance, REA disagrees with tower sharing in

Spanish Fork Canyon due to the catastrophic impact which could result from the

loss of two major transmission lines by a single mishap. Nonetheless, REA and
Deseret are willing to accept the concept of tower snaring with UP&L through
the approximately 9 miles of Spanish Fork Canyon with the proviso that propor-
tionate joint ownership and cost agreements (not wheeling agreements) can be

arranged with no delay to this project. In the event that Deseret is denied a

permit through the Spanish Fork Canyon, REA and Deseret would agree to avoid
the Spanish Fork Canyon by utilization of the Mill Creek alternative. If such
be the case, then REA would investigate the comparative impacts of the Spanish
Fork Canyon and Mill Creek alternatives.

Should substantial oil shale loads develop south and west of Bonanza, REA
agrees that Deseret should utilize the Castle Peak-Fruitland route to Tank
Hollow. This route would allow Deseret to serve the new loads more econo-
mically by minimizing the amount of new high voltage transmission line re-
quired. Deseret would be required to apply the BLM stipulated mitigation
measures along this route. REA concurs with BLM and USFS that either the
northern or southern route from the plant site to Tank Hollow would be envi-
ronmentally acceptable as long as appropriate mitigative measures were ap-
plied.

Regarding the routing of the proposed unit 2 345-kV transmission line,
REA believes that the primary consideration for the routing of a second 345-kV
line, the determination of future load centers, is too uncertain at the pre-
sent time to justify the selection of a preferred route. While REA agrees
that tower sharing with the proposed unit 1 line to Mona would be the most
environmentally acceptable and economical alternative to the Ben Lomond sub-
station, the sharing of tower structures by both 345-kV lines would introduce
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significant problems with respect to reliability (see Appendix 6 of the Draft

EIS). In this instance, REA does not believe that the economic and environ-

mental benefits that would be derived by double-circuiting of up to 74 miles

of 345-kV lines are commensurate with the increased risk to the interruption
of electrical service.

Deseret is expected to complete new load flow studies prior to the com-

pletion of a Record of Decision by BLM and REA. These studies should decrease
the uncertainty over the terminal point of the unit 2 345-kV transmission
line. If REA concurs with Deseret 1

s decision to utilize corridors identified
for the unit 1

- 345-kV transmission line, the borrower should have sufficient
time to resolve the issue of either corridor sharing or double-circuiting with
the unit 1 345-kV high voltage transmission line with BLM and USFS without
jeopardizing the project schedule. If the projected load centers are not

accessible by corridors evaluated in the EIS, additional documentation would
be prepared within a time frame appropriate to the unit 2 schedule.

OFFICE OF SURFACE MINING

Since the publication of the Moon Lake Draft EIS, Western Fuels submitted
a mining and reclamation plan permit application for their Deserado Mine near
Rangely, Colorado to the Regional Director, Office of Surface Mining (OSM),
Denver, Colorado. OSM and the Colorado Mine Land Division are currently
preparing a Technical - Environmental Assessment (TEA) document based on an
evaluation of the Deserado Mine plan for compliance with the Federal lease
requirements, Surface Mining Control and Reclamation Act, the Colorado Perman-
ent Regulatory Program. The Geological Survey is evaluating the mine plan to
insure maximum economic recovery of the Federal coal estate. The BLM is

evaluating the mine plan to insure their post mining land use will be achieved
and the adequacy of measures to protect Federal resources not covered by the
rights granted in the lease. Data from both of these agencies as well as any
pubic comments will be included in the TEA documents. The Moon Lake Final EIS
and the TEA will be made part of the Secretary's Record of Decision on this
mine plan.

The Deserado Mine Plan is available for public review at the OSM Regional
Office and the Colorado Mine Land Reclamation Division, both located in Den-
ver, Colorado.
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TABLE 2-13

Comparative Analysis Summary of

Unavoidable Adverse Impacts, Irreversible/Irretrievable
Commitment of Resources, and the Relationship of Short-Term Use of the Environment

to Maintenance and Enhancement of Long-Term Productivity
Assuming a 2-Unit Power Plant: Plant Site Alternatives

Environmental Elements
(Resource)

Unavoidable Adverse Impacts
Bonanza Plant Site Rangely Plant Site

Air Qual ity

Standards

Visibility

Soils

The release of pollutants into the atmosphere
would be an unavoidable adverse impact. All

State and Federal air quality standards would
be met with 93.6 percent S0 2 control. However,
oil shale development could possibly be limited
because of consumption of the Colorado Cate-
gory I S0 2 increment at Dinosaur from the power
plant.

Under adverse meteorological conditions, a

highly visible yellow-brown plume would be

observed from Dinosaur National Monument.
Impacts to visibility at Dinosaur would pro-

bably occur more frequently from a Bonanza
plant than a Rangely plant due to prevailing
air flow patterns.

Mixing of some soil, soil compaction, and wind
and water erosion would occur at the construc-
tion site. A small but unquantified amount of

soil would be lost from erosion.

The release of pollutants into the atmosphere
would be an unavoidable adverse impact. All

State and Federal air quality standards would
be met with 94.9 percent S0 2 control. However,
oil shale development could possibly be limited
because of consumption of the Colorado Cate-
gory I S02 increment at Dinosaur. Interaction of

pollutants would be less likely than with a

plant at Bonanza.

Under adverse meteorological conditions, a

highly visible yellow-brown plume would be

observed from Dinosaur National Monument.
Impacts to visibility at Dinosaur would pro-
bably occur less frequently from a Rangely
plant than a Bonanza plant due to prevailing
air flow patterns.

Mixing of some soil, soil compaction, and wind
and water erosion would occur at the construc-
tion site. A small but unquantified amount of

soil would be lost from erosion.

Water Resources Withdrawal of 21,720 acre-feet of water from
the Green River would remove 2 percent of its
lowest recorded annual flow.

Withdrawal of 21,720 acre-feet of water from
the Green River would remove 2 percent of its
lowest recorded annual flow.

Vegetation

TDS in the Green River would increase by 0.8
mg/£ at Green River, Utah and 1 mg/£ in the
Colorado River at Imperial Dam in California.

Up to 82 acres of riparian vegetation and a

number of cottonwoods could be removed by
plant construction. Nine populations of a

candidate threatened plant species (recom-
mended for delisting) could be lost.

TDS in the Green River would increase by 0.8
mg/£ at Green River, Utah and 1 mg/SL in the
Colorado River at Imperial Dam in California.

Up to 77 acres of riparian vegetation and a

number of cottonwoods could be removed by
plant construction. About 980 acres of
seeded grassland would be lost. Two popula-
tions of a candi dated threatened plant
species (recommended for delisting) could
be lost.

Animal Life
Terrestrial About 4 percent of the range of the Bonanza

antelope herd would be occupied. Antelope
would be disturbed during the critical
fawning season. The population of the herd
could be reduced due to loss of fawns, but
this would be mitigated somewhat through
the provision of permanent water sources in
the Bonanza area.

About 2,202 acres of antelope habitat
would be occupied. This is on the fringes
of marginal habitat and impacts are expected
to be minor.

Aquatic

The Bonanza wild horse herd would abandon
about 51 percent of their range. Combined
with probable increase in harassment of the
horses on the remaining 49 percent of their
range, this action could result in the loss of
a portion of this wild horse herd (Evans, 1981).

Use of water at the Bonanza site would impact
the Green or White Rivers by reducing flows and
is likely to jeopardize the continued existence
of three endangered fish species. The USFWS
biological opinion is if water were purchased
from Flaming Gorge, thus replacing water with-
drawn from the Green River for the Moon Lake
project, the endangered fishes in the Green
River not be affected.
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No issue identified.

Use of water at the Range site would also impact
the Green or White Rivers by reducing flows and
is likely to jeopardize the continued existence
of three endangered fish species. The USFWS
biological opinion is that if water were pur-
chased from Flaming Gorge, thus replacing water
withdrawn from the Green River for the Moon
Lake project, the endangered fishes would not
be affected. Purchase of existing agricultural
water rights for replacement in th« White
River in Colorado may avoid jeopardy to the
fishes in the White River. No formal USFWS
biological opinion on the Rangely Reservoir
project has been developed.



Commitment of Resources
Irreversible Irretrievable

Relationship of Short-Term Use of

Environment to Long-Term Productivity

No Project Life Burning of coal would release pollutants into
the atmosphere, but emissions would cease
when plant operations cease. During the
predicted 35 years of operation, subsequent
air-polluting projects in the area may be
limited.

No Project Life Any reduction in visual range or clarity would
cease when plant operations cease.

No Yes

No Yes

There would be a permanent loss of small

amounts of soil. The soils general pro-
ductivity would not be diminished except in

localized areas. The soils in the occupied
areas would be committed to a single use for

the life of the project.

Water quantity and quality would revert to

present condition with cessation of pumping.

No Yes

Yes Yes It is not likely that this site would be

totally restored to its native condition.
The continued existence of threatened plant
species would not be jeopardized.

No Yes Reductions in herd size would be only temporary
and with new permanent sources of water in the
Bonanza area, the Bonanza antelope herd may
expand.

No Yes A long-term loss of horses is expected.

Yes Yes Once lost, these species could not be replaced.
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TABLE 2-13 (continued)

Environmental Elements
(Resource) Bonanza Plant Site

Unavoidable Adverse Impact
Rangely Plant Site

Cultural Resources

Visual Resources

Land Use

Socioeconomics Units 1

and 2 Scenario (includ-
ing population related
to the Oeserado Mine
development)

Housing

Twelve sites, none of which are eligible
to the National Register, would be disturbed.
Impacts would be mitigated but some loss of

scientific and educational information could
result.

Construction of a generating plant would
modify landscape character and would not
meet VRM objectives of the affected area.
The plant would be visible to travelers
(280 ADT) on Utah Highway 45 and to travelers
on the Uintah County road to Red Wash.

A loss of 150 AUMs of forage on BLM sheep
allotments would occur as a result of con-
struction of a plant at the Bonanza site. Less
than 5 percent of the forage in any allotment
would be removed.

Increased housing demand would place a

burden on the current limited, middle-income
housing supply of both Rangely and Vernal.

Twenty-one sites, one of which may be eligible
to the National Register, would be disturbed.
Impacts would be mitigated but some loss of

scientific and educational information could
result.

Construction of a generating plant would
modify landscape character and would not
meet VRM objectives. The power plant
would be visible to travelers on the
Staley-Gordon Mine road.

A loss of 94 AUMs of forage on BLM sheep
allotments would occur as a result of con-

struction of a plant at Rangely. About
21 percent of the forage in the Redwash
Allotment would be removed.

Increased housing demand would place a

burden on the current limited, middle-income
housing supply of both Rangely and Vernal.

Sewer and Water
Systems

These systems in both communities would be
inadequate unless expanded or improved.

These systems in both communities would be

inadequate unless expanded or improved.

Community Services

Education

Local Government
Impacts

Qual ity of Life

Both Vernal and Rangely would need to expand
services to retain present ratios or meet
State standards.

Additional teachers and facilities would be
required in both communities in order to
maintain present ratios: Uintah School
District: about 21 teachers and 15 class-
rooms would be required; Rangely School
District (RE-4): about 22 teachers and no
additional classrooms would be required.

There would be an imbal
revenue between Uintah
In 1986, Uintah County
facilities would exceed
$6,941 ,000. Rio Blanco
would exceed revenues f

by about $912,000. Thi
personal property tax,
tax, etc. , on individua
additional revenues to

ance of property tax
and Rio Blanco Counties,
revenues from project
expenditures by about
County expenditures

rom these facilities
s does not account for
sales tax, state income
Is that would provide
the counties.

In either Vernal or Rangely, the influx of
newcomers into the project area could alter
the prevailing social order by the importa-
tion of value systems different from that of
long-time residents. However, the project
area has already experienced substantial
energy related growth since World War II.

Therefore, it can be expected that typical,
boomtown scenario impacts of conflicts
between long-time residents and newcomers
with resultant changes in community structures
would be considerably less than in similar
communities that have not had prior exper-
iences with energy development.
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Both Vernal and Rangely would need to expand
services to retain present ratios or meet
State standards.

Additional teachers and facilities would be
required in both communities in order to
maintain present ratios: Uintah School
District: about 13 teachers and 11 class-
rooms would be required; Rangely School
District (RE-4): about 34 teachers and 4
classrooms would be required.

There would be an imbalance
revenue between Uintah and R

In 1986, Uintah County would
revenues from project facili
itures would be about $1,240
County revenues would exceed
about $10,906,000. This doe
personal property tax, sales
tax, etc. , on individuals th
additional revenues to the c

of property tax
io Blanco Counties.
receive no

ties, but expend-
,000. Rio Blanco
expenditures by

s not account for
tax, state income

at would provide
ounties.

In either Vernal or Rangely, the influx of
newcomers into the project area could alter
the prevailing social order by the importa-
tion of value systems different from that of
long-time residents. However, the project
area has already experienced substantial
energy related growth since World War II.

Therefore, it can be expected that typical
boomtown scenario impacts of conflicts
between long-time residents and newcomers
with resultant changes in community structures
would be considerably less than in similar
communities that have not had prior exper-
iences with energy development.



TABLE 2-13 (continued)

Commitment of Resources
Irreversible Irretrievable

Relationship of Short-Term .Use of

Environment to Long-Term Productivity

Yes

No

Yes

Project Life

No Yes

Disturbance or destruction of cultural resources
could result in a loss of some scientific under-
standing. Present salvage techniques do not
ensure total information recovery. Once lost,

the information could never be regained.

Aesthetic values would change as perceived by

the public, but change would not be permanent.
Local people would become accustomed to the

change, but persons traveling through* the
area may realize the short-term loss of the
quality of the present visual experience.

The grazing capacity would be lost for the
life of the project. Following reclamation,
grazing capacity could increase.

No

No

No

No

Yes

No

No

Yes

There would be a short-term shortage of housing
in both Rangely and Vernal which may be followed
by a short-term excess in housing. This is not
expected to be a long-term problem with the
future projected energy-related population.

This growth would place a demand on the com-
munities to develop adequate sewer and water
systems somewhat sooner than they would without
the project.

More manpower and equipment would be needed
sooner with the project than without the

project.

More teachers and classrooms would be needed
sooner with the project than without the
project.

Yes Yes Short-term deficiencies in Uintah or Rio Blanco
County services would result. Deficiences
would have to be corrected over the long term.

Yes Yes This is a long-term change in lifestyles and
the quality of life.

75





TABLE 2-13 (continued)
Coal Source Alternatives

Environmental Elements
(Resource)

Commitment of Resources
Irreversible Irretrievable

Relationship of Short-Term Use of
Environment to Long-Term ProductivityUnavoidable Adverse Impacts

DESERAOO MINE

Topography

Water Resources

Vegetation

Animal Life
Terrestrial

Aquatic

Cultural Resources

Visual Resources

Land Use

Socioeconomics

Depending on which mining technique is used in Yes
any given area at the mine, subsidence and earth
related-fractures of 2 to 6 feet could occur above
the mine. About 5,100 surface acres would be
affected. Changes would likely be abrupt and
noticed by the observer. Refuse disposal area
would change the topography of about 600 acres.

About 304 acre- feet of water would be No
required at the mine portal. This repre-
sents 0.06 percent of the average annual
flow and 0. 14 percent of the lowest
recorded annual flow of the White River
in Colorado. The water quality of the
White or Green Rivers would not be altered.
Subsidence would affect aquifers above
the mine.

About 1,200 acres of vegetation, of which 120
is riparian, would be disturbed during develop-
ment of the mine. No threatened or endangered
species have been found on areas that would be
affected by the Deserado Mine.

Removal of 609 acres could affect the No
existence of sage grouse and prairie dogs
in the refuse disposal area.

Withdrawal of water from the White River Yes
could jeopardize the continued existence of
three endangered fish species during low-
flow and drought conditions. However, if

water normally withdrawn for irrigation were
allowed to remain in the river, there would
be no jeopardy to the species.

Four sites, none of which are eligible to Yes
the National Register would be directly
disturbed at the refuse disposal area.
Forty-three sites four of which are eligible
to the National Register, could be affected
by subsidence from the mine. Impacts would
be mitigated but some loss of scientific and
educational information could result.

The refuse disposal area would modify the land- No
scape character and would not meet BLM VRM
objectives for the affected area.

A loss of 84 AUMs of forage on two BLM No
sheep allotments would occur. Three
percent of the forage on one allotment,
and 9 percent on the other would be removed.

Population-related impacts from the
Oeserado Mine work force are included in
the analysis of the Bonanza and Rangely
plant site.

Yes

Yes

No Yes

No

Yes

Yes

Yes

Yes

Once subsidence occurred, the original
topography could never be restored. Subsid-
ence from long-wall mining would be almost
immediate while room-and-pillar areas would
continue to subside over a long period of
time. Forty-five percent of the coal

reserves of the mine (57,251,000 tons) would
be trapped underground and would not be

available for future use.

Present flows and quality of water would
be reestablished with cessation of pumping.
There is no extensive aquifer system, so no

major impact to water supply would occur;

but those aquifers that are present would
be affected.

The disturbed areas could be revegetated
within 10 to 20 years.

During the life of the project, this habitat
would be removed from usage by the species.

Once lost
replaced.

these species could not be

Disturbance or destruction of cultural
resources could result in a loss of some
scientific understanding. Present salvage
techniques do not ensure total information
recovery. Once lost, the information
could never be regained.

There would be a short-term loss of visual
quality but, beyond the life of the project,
vegetation would be reestablished and visual
quality restored. Persons traveling through
the area could realize the short-term loss
of the quality of the present visual
experience.

The grazing capacity in the allotments
would be lost for the life of the project.
Following reclamation, grazing capacity
could be increased.

The unavoidable adverse
adverse impact of coal
Mine. Should the coal

impacts of open market purchase of coal will be covered in regional coal environmental impact statements The unavoi
transport with open market purchase of coal would be as discussed for the on-highway method of coal transport for the
supply of the Deserado Mine be insufficient or if Deseret is unable to obtain additional leases contiguous to the mine

market purchase of coal may be required for up to 15 years of the 35-year project.

idable
Deserado

ine, open
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TABLE 2-13 (continued)
Coal Transport Alternatives

Unavoidable Adverse Impacts
-

Environmental Elements Electric Railroad and
(Resource) Off-Highway Truck Haul Overland Conveyor Slurry Pipeline

Bonanza Plant Site Alternatives

Water Resources

Vegetation

Animal Life

Cultural Resources

No issue identified

The railroad would remove 5 acres of
riparian vegetation. The railroad
mainline would pass through the
habitat of a proposed threatened
plant species. Off-highway truck
haul would remove 4 acres of riparian
vegetation. The off-highway truck
haul route would pass through the
habitat of one proposed threatened
plant species.

Both systems would result in an

increase in wildlife mortality due
to increased vehicle traffic.

Construction of the railroad system
could damage or destroy 16 sites, one
of which may be eligible to the
National Register.

No issue identified.

The conveyor would remove 1 acre of
riparian vegetation. It would also pass
through habitat of seven threatened
and endangered plant species (one
proposed threatened, one proposed
endangered, and five recommended for

del isting).

No issue identified.

Construction of the conveyor could
disturb 21 sites, none of which are
eligible to the National Register.

Withdrawal of 1,375 acre-feet from the

White River for slurry operation would
represent 0.27 percent of the average
flow and 0.62 percent of the lowest
recorded annual flow.

The slurry pipeline would remove 2 acres of

of riparian vegetation. It would also pass
through habitat of seven threatened and

endangered plant species (one proposed
threatened, one proposed endangered, and

five recommended for delisting).

Withdrawal of water from the Green or

White Rivers for the Moon Lake project by

itself would not likely result in a loss of

any fish species nor adversely affect their

essential habitat. However, the cumulative
impacts of water withdrawal for this and
other proposed projects could jeopardize
the continued existence of three officially
endangered fish species of the Colorado
River system.

Construction of the slurry could
disturb 9 sites, none of which are
eligible to the National Register.

Visual Resources

Land Use

Both systems would be a visual
intrusion in the Devils Playground,
an area of geologic interest (Class
B scenery, Management Class IV).

The coal storage and loadout area
would modify landscape character and
would not meet VRM objectives for the
affected areas

No issue identified.

The conveyor would not meet VRM
objectives for 1 mile of Class III

area. It would be of high visual
contrast to travelers on Colorado
Highway 64 (2,000 ADT) and on Utah
Highway 45 (280 ADT). It would be
an intrusion in the Devils Playground.

No issue identified.

No issue identified.

No issue identified.

Rangely Plant Site Alternatives

Water Resources

Cultural Resources

No issue identified (the electric
railroad is not an alternative for
the Rangely site).

No issue identified (the electric
railroad is not an alternative for
the Rangely site).

No issue identified.

Construction of the overland conveyor
could damage or destroy one site.
It is not eligible to the National
Register.

No issue identified (the -slurry pipeline
is not an alternative for the Rangely site).

No issue identified (the slurry pipeline
is not an alternative for the Rangely site).
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TABLE 2-13 (continued)

Commitment of Resources Relationship of Short-Term Use of
On-Highway Truck Haul Irreversible Irretrievable Environment to Long-Term Productivity

No issue identified. No Yes Water quality and quantity would revert to

present condition with cessation of pumping.

No issue identified. No Yes It is not likely that the continued existence
of any plant species would be jeopardized.
Disturbed areas would not likely be restored
to their native condition.

Deer, antelope, and sage grouse mortality
would increase on affected highways.

No Yes Reduction in populations could occur for the
life of the project. Populations could return
to present levels within a few years after
the project life.

Construction of 5.0 miles of road could
disturb 6 sites, none of which are eligible
to the National Register.

The road would be a visual intrusion
in the Devils Playground, an area of
geologic interest (Class B scenery,
Management Class IV).

Yes Yes Disturbance or destruction of cultural
resources would result in a loss of some
scientific understanding. Present salvage
techniques do not ensure total information
recovery. Once lost, the information could
never be regained.

No Project Life There would be a short-term loss of visual
quality, but this is not expected to last
beyond the life of the project.

There would be approximately a 323-percent
increase in daily traffic on Utah Highway
45 and up to 117 percent on the affected
portion of U.S. 40. Trucks would create a
safety hazard and several accidents per year
could be expected. Highway damage, with
associated maintenance- costs, would increase.
Noise levels at the Town of Dinosaur would
increase to approximately 86 dBA. Increases
in frequency and magnitude of noise would
be realized. This could result in a

disruption of community activities.

No Yes During the life of the project, highway
maintenance costs would increase. The
daily traffic would return to normal follow-
ing the project. Loss of human life from
accidents is irreversible.

No issue identified. No Yes Water quality and quantity would revert to its
present condition with cessation of pumping.

No issue identified. Yes Yes Disturbance or destruction of cultural
resources could result in a loss of some
scientific understanding. Present salvage
techniques do not ensure total information
recovery. Once lost, the infomation could
never be regained.
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TABLE 2-13 (continued)
Water Source Alternatives

Environmental Elements
(Resource)

Unavoidable Adverse Impacts

Taylor Draw Reservoir Wolf Creek Reservoir
Purchase of Agricultural Water

For Release into the White River

Rangely Site

Water Resources Water temperature would be reduced
below the Taylor Draw Dam and flow
would be altered.

Water temperature would be reduced

below the Wolf Creek Dam and flow

would be altered.

Reduction in flow is unknown. Salinity would

be reduced through elimination of irrigation

return flows that are typically high in TDS.

Vegetation Fifty acres of riparian vegetation
would be inundated. No threatened
or endangered plant survey has been
done in this area.

Eight hundred and sixty-three acres of

riparian vegetation would be inundated.

No threatened or endangered plant survey
has been done in this area.

No issue identified.

Animal Life
Terrestrial Minimal amounts of deer winter range

would be lost.

The reservoir would inundate one bald
eagle roost area. Five hundred and

five acres of critical deer winter
range would be lost.

No issued identified.

Aquatic

Cultural Resources

The dam would create a barrier and The dam would create a barrier and
block the movement of fish from the block the movement of fish from the

Green River. Colorado squawfish would Green River. Colorado squawfish would
not utilize the altered habitat. not utilize the altered habitat.

Two known sites, both of which may be

eligible to the National Register,
could be disturbed or damaged during
construction. Intensive inventories
of this area have not been done.

Two known sites, both of which may be

eligible to the National Register,
could be disturbed or damaged during
construction. Intensive inventories
of this area have not been done.

Actual reduction in flows and its effects on

endangered fish are unknown.

No issue identified.

Visual Resources

Land Use

The dam would modify landscape char-
acter and would not meet BLM's VRM
objectives in the affected area.

Four hundred acres, 176 of which are
prime farmlands would be inundated.
This represents 2.5 percent of the
irrigated land in Rio Blanco County
and 7 percent of the prime farmlands
along the White River near Rangely.
Thirty-one hundred linear feet of
Colorado Highway '64 would be inundated
and would have to be relocated.
Traffic flow would be temporarily
interrupted.

The dam would modify landscape char-
acter and would not meet BLM's VRM
objectives in the affected area.

Four hundred and three acres of irrigated
(non-prime) farmland would be inundated.
Four ranch houses and one suspension bridge
with an exposed gas pipeline would also be
inundated. This represents 2.5 percent
of the irrigated land in Rio Blanco County.

No issue identified.

Deseret would purchase an amount equivalent

to 47 percent of the water presently used

for irrigated agriculture in the upper White

River basin. This gives an indication of

the percent of agricultural land in the upper
White River basin that could be occasionally
retired.
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TABLE 2-13 (continued)

Commitment of Resources
Irreversible Irretrievable

Relationship of Short-Term Use of

Environment to Long-Term Productivity

No

No

Yes

Yes

This effect of the reservoir would continue for

the life of the reservoir. With purchase of

agricultural water, water quantity and quality
would return to normal after the life of the

Moon Lake project.

With the reservoir, vegetation would be lost

for the life of the reservoir and could be

reestablished if the reservoir were filled
or drained. With the collection well system,
riparian vegetation would reestablish on all

but the occupied acreage (3 acres) within 10

to 20 years.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

The effect on bald eagles would continue until

new cottonwoods grew along the shoreline (50-80

years). The deer winter range would be unavail-

able to deer for the life of the reservoir and

beyond.

This could be a long-term loss of habitat.

The dam could likely be a barrier in

perpetuity. Long-term effects of purchase
of agricultural water are not known.

Disturbance or destruction of cultural
resources would result in a loss of some
scientific understanding. Present salvage
techniques do not ensure total information
recovery. Once lost, the infomation could
never be regained.

This could be a long-term loss of the
resource.

No Yes These losses would be for the life of the

project. Water quality and quantity would
return to normal following the end of the

project.
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TABLE 2-13 (continued)
Water Transport Alternatives'

Environmental Elements
(Resource) Green River Pipeline

Unavoidable Adverse Impacts
White River Pipelines

Bonanza Site

Vegetation

Cultural Resources

Thirty acres of riparian vegetation could be No issue identified,

removed during construction. The route passes

through habitat of five threatened or endan-

gered plant species, one proposed as threa-

tened and four recommended for delisting).

Two sites, neither of which is eligible to the Three sites, one of which may be eligible to the

National Register, could be disturbed or damaged National Register, could be disturbed or damaged

during construction. during construction.

Visual Resources

Rangely Site

Vegetation

Cultural Resources

No issue identified.

Ten acres of riparian vegetation could be

removed during construction.

One site, which is not eligible to the
National Register, could be disturbed or

damaged during construction.

The pipeline would not meet the VRM objectives
for 2 miles of VRM Class II area until revege-
tation was achieved (10-20 years).

Less than 1 acre of riparian vegetation could
be removed during construction.

No sites have been identified on this route.

Visual Resources No issues identified. The pipeline would not meet VRM Class II

VRM objectives for 3 miles until reveget-
ation was achieved (10-20 years).

The impacts on water quality and quantity in the Green and White Rivers are presented with the discussion on plant site
alternatives.

No major unavoidable adverse impacts have been identified for the Taylor Draw Reservoir pipeline to the Rangely site.
Only the impacts of the Wolf Creek Reservoir pipeline are listed in the table.
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TABLE 2-13 (continued)

Commitment of Resources Relationship of Short-Term Use of

Irreversible Irretrievable Environment to Long-Term Productivity

No Yes Vegetation could be restored to its native
condition in 10 to 20 years. The continued
existence of threatened or endangered plant
species would not be jeopardized.

Yes Yes Disturbance or destruction of cultural
resources would result in a loss of some
scientific understanding. Present salvage
techniques do not insure total information
recovery. Once lost, the infomation could
never be regained.

No Yes Visual intrusion would only be temporary
until vegetation was restored.

No Yes Vegetation could be restored to its native
condition in 10-20 years.

Yes Yes Disturbance or destruction of cultural
resources would result in a loss of some
scientific understanding. Present salvage
techniques do not insure total information
recovery. Once lost, the infomation could
never be regained.

No Yes Visual intrusion would only be temporary
until vegetation was restored.
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TABLE 2-13 (continued)

Transmission System Alternatives
Bonanza Unit 1 Routing Alternatives - 345-138-kV Combined System

Environmental Element
(Resource) via Upalco-Fruitland

Unavoidable Adverse Impacts
Bonanza-Tank Hollow

via Upalco-Sowers Canyon via Castle Peak-Sowers Canyon

Soils

Vegetation

Animal Life

Cultural Resources

Route would cross 45 miles of severe
erosion hazard soils. Erosion would be
localized on disturbed areas and no
impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years. Twelve
miles of highly unstable steep mountainous
terrain exists within this 45 mile area.
Construction activities in this terrain
would create extensive surface disturbance
along the corridor and access roads. It

is possible that instability and slope
failure would be induced by construction
along this route.

12.5 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantifiable
loss of waterfowl (9 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

No sites have been identified along this
route.

Route would cross 57 miles of severe
erosion hazard soils. Erosion would be
localized on disturbed areas and no

impacts on other resources are expected
Complete revegetation and stabilization
of soils could take 10 to 20 years.

19.5 miles of threatened or endangered
species habitat would be crossed by this

route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantifiable
loss of waterfowl (3 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

No sites have been identified along this
route.

Route would cross 57 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected
Complete revegetation and stabilization
of soils could take 10 to 20 years.

45 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantifiable
loss of waterfowl (14 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

No sites have been identified along this

route.

Visual Resources and
Recreation

Land Use

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 6 highways having a total
ACT of 7,870. Aesthetic values would be
reduced. The line would not meet VRM
objectives for 16.5 miles of VRM Class
II area. Visitors could be distracted
from their recreational pursuits by the
presence of new transmission lines.
The transmission line would be visible
from four recreation attraction areas
having special values.

New access into USFS off-road vehicle
closure areas would lead to an increase
in 0RV use.

The transmission lines would introduce a

low to medium increment in contrast at
crossings over 6 highways having a total
ADT of 1,120. Aesthetic values would be

reduced. Visitors could be distracted
from their recreational pursuits by the
presence of new transmission lines.

The transmission line would be visible
from one recreation attraction area and
a summer home area having special values.

No issue identified.

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 3 highways having a total

ADT of 7,130. Aesthetic values would be
reduced. The transmission lines would
be visible from a summer home area hav-
ing special value.

No issue identified.
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TABLE 2-13 (continued)

Via Castle Peak- Fruit land
Commitment of Resources

Irreversible Irretrievable
Relationship of Short-Term Use of

Environment to Long-Term Productivity

Route would cross 45 miles of severe
erosion hazard soils. Erosion would be
localized on disturbed areas and no
impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years.

No Yes Increases in erosion would continue until soils

were revegetated within 10 to 20 years.

41 miles of threatened or endangered Yes
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantifiable No
loss of waterfowl (18 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of, raptors and big
game from new access provided by access
roads.

Yes

Yes

Vegetation could be restored to its native
condition in 10 to 20 years. Once displaced,
small populations of threatened and endangered
plants may never be reestablished.

Short-term decreases in local populations of

waterfowl could result. Losses would continue
until removal of the transmission lines. This
could continue beyond the life of the generating
station depending on the need for the trans-
mission lines.

Construction could damage one site. Yes
It is not eligible for nomination to

the National Register.

The transmission lines would introduce a No

medium to high increment in contrast at

crossings over 3 highways having a total
of 5,840. Aesthetic values would be

reduced. The line would not meet VRM
class objectives for 6 miles of VRM
Class II area. Visitors could be

distracted from their recreational
pursuits by the presence of new trans-
mission lines. The transmission line
would be visible from two recreation
attraction areas having special values.

New access into USFS off-road vehicle Yes
closure areas would lead to an increase
in ORV use.

Yes

Yes

Yes

Disturbance or destruction of cultural resources
could result in a loss of some scientific under-
standing. Present salvage techniques do not
ensure total information recovery. If lost,
the information could never be regained.

Visual intrusion would remain for the life of the
transmission lines.

Once used by ORVs the new access would likely be
kept open indefinitely through continued use. The
result would be cumulative with long-term adverse
impacts on soil

.
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T<VBLE 2-13 (continued)

Environmental Element
(Resource)

Bonanza or Rangely Unit 1 Routing Alternatives
Price Canyon to Water Hollow Single Circuit 345-kV

Unavoidable Adverse Impacts
Via Sowers Canyon/Dairy Forkvia Eccles Canyon Via Sowers Canyon/Thistl"i~

Soils

Visual Resources and
Recreation

Land Use

Route would cross 39.5 miles of
severe erosion hazard soils. Highly
dissected steep slopes exist for 5.5
miles. Erosion would be localized
on disturbed areas. Complete re-

vegetation and stabilization of soils
could take 10 to 20 years unless
slumps and slides result; complete
revegetation and stabilization of

soils on slump and slide areas
would be improbable.

The transmission line would introduce
a high increment in contrast over
heavily used dispersed and developed
recreation areas; i.e., campground,
summer homes, scenic road, youth
camp, winter sports concentration
area. The line would not meet
VRM objectives for 6.3 miles VRM
Class II and III areas. Visitors
would be distracted from recreational
pursuits by the presence of a new
transmission line. The transmission
line in this area would be visible
from nine recreation areas having
special values.

This route would cross 1.0 mile of
coal mining operations. The trans-
mission line would conflict with exist-
ing and continued coal mining develop-
ments. Projected subsidence from
coal mining operations would cause
difficulties with transmission line
tower site locations. The route
would conflict with the scenic road
designation for Skyline Drive, so

designated by National Forest Land
Management Planning feasibility
studies.

Route would cross 54.5 miles of

severe erosion hazard soils. Highly
dissected steep soils exist for 5.0

miles. Erosion would be localized
on disturbed areas. Complete re-

vegetation and stablization of soils
could take 10 to 20 years. It is

possible that instability and slope
failure would be induced by construc-
tion over the Dairy Fork portion of

this route.

The transmission line would introduce
a medium increment in contrast at

one highway crossing and along 25
miles of a major Federal highway
and a high increment in contrast
over 29.5 miles of undeveloped areas.

Route would cross 55.0 miles of severe
erosion hazard soils. Erosion would
be localized on disturbed areas.

Complete revegetation and stabilization
of soils could take 10 to 20 years.

The transmission line would introduce
a medium increment in contrast at
one highway crossing and along 30

miles of a major Federal highway
and a medium increment in contrast
along 10 miles of a State highway.

No issue identified. No issue identified.
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TABLE 2-13 (continued)

Commitment of Resources Relationship of Short-Term Use of
Irreversible Irretrievable Environment to Long-Term Productivity

Yes Yes Increases in erosion would continue until soils
were revegetated and stabilized. The Eccles
Canyon route could experience long-term
productivity loss on slump and slide areas
resulting from powerline construction
activities.

No Yes Visual intrusion would remain for the life of the
transmission lines.

No Yes The transmission line towers could be subject
to unstable topography. The transmission line

and towers would conflict with coal mining
operations and facilities. The result could
be adverse impacts on the soil resource which
are cumulative and long term.
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TABLE 2-13 (continued)
Bonanza or Rangely Unit 1 Routing Alternatives

Tank Hollow to Hona 345-kV System

Environmental Element
(Resource) via Dairy Fork

Unavoidable Adverse Impacts

via Thistle Canyon via Utah Valley

Soils

Vegetation

Cultural Resources

Route would cross 48.8 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years.
Nine miles of highly unstable steep
mountainous terrain exists within this
48.8 mile area. Construction activities
in this terrain would create extensive
surface disturbance along the corridor
and access roads. It is possible that
instability and slope failure would be

induced by construction along this

route.

2.0 miles of threatened or endangered
species habitat would be crossed by this

route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized. Twelve miles of

wet meadow marsh could be crossed. This
vegetation type is fragile and of special
management concern.

Construction could damage 2 sites, neither
of which are eligible for nomination to

the National Register.

Route would cross 50.1 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected.

Complete revegetation and stabilization
of soils could take 10 to 20 years.

2.2 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

Construction could damage 2 sites, neither
of which are eligible for nomination to

National Register.

Route would cross 41.6 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no
impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years.

2.2 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

No sites have been identified along this
route.

Visual Resources and
Recreation

Land Use

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 3 highways having a total

ADT of 9,775. Aesthetic values would be

reduced.

This route would cross 1 mile of urban
area and could conflict with future
expansion.

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 4 highways having a total
ADT of 14,775. Aesthetic values would be

reduced.

This route would cross 1 mile of urban
area and could conflict with future
expansion.

The transmission lines would introduce a

medium to high increment in contrast at

crossings over 4 highways having a total
ADT of 14,800. Aesthetic values would be
reduced. The line would not meet VRM
objectives for 19.3 miles of VRM Class
II area. Visitors could be distracted
from their recreational pursuits by
the presence of new transmission lines.
The transmission line would be visible
from four recreation attraction areas
having special values.

This route would cross 6 miles of urban
area and could conflict with future
expansion.
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TABLE 2-13 (continued)

Commitment of Resources
Irreversible Irretrievable

Relationship of Short-Term Use of

Environment to Long-Term Productivity

No Yes Increases in erosion would continue until soils

were revegetated within 10 to 20 years.

Yes Yes Vegetation could be restored to its native
condition in 10 to 20 years. Once displaced
small populations of threatened or endangerei
plants may never be reestablished.

Yes

No

Yes

Yes

Disturbance or destruction of cultural resources
could result in a loss of some scientific under-
standing. Present salvage techniques do not
ensure total information recovery. Once lost,
the information could never be regained.

Visual intrusion would remain for the life of the
transmission lines.

Yes Yes Once used by ORVs the new access would likely be
kept open indefinitely through continued use.
Urban conflicts would continue for the life of
the project. The result can be cumulative and
long-term adverse impacts to soil.
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TABLE 2-13 (continued)
Bonanza Unit 1 Routing Alternatives

Bonanza to Vernal and Bonanza to Rangely

138-kV System

Environmental Element
(Resource)

Unavoidable Adverse Impacts
Bonanza-Ranqely Sub, via Little BonanzaBonanza-Vernal Bonanza-Rangely Sub, via Mellon Hill

Vegetation

Animal Life

Cultural Resources

8 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantif iable
loss of waterfowl (1 mile of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

No sites have been identified along this
route.

6.2 miles of threatened or endangered
species habitat would be crossed by this

route. Even with federally required

measures, it is possible that individual
plants of the species could be destroyed.

The continued existence of the species

would not be jeopardized.

There would be a small but unquantif iable

loss of waterfowl (1 mile of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big

game from new access provided by access
roads.

Construction could damage 1 known site
which is not eligible for nomination to

the National Register.

3 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantif iable
loss of birds from collisions with power-
lines and towers. There would be an
increase in illegal shooting loss of
raptors and big game from new access
provided by access roads.

No sites have been identified along this
route.

Visual Resources and
Recreation

Land Use

The transmission lines would introduce a

medium to high increment in contrast at

crossings over 3 highways having an

unknown total ADT. Aesthetic values
would be reduced.

No issue identified.

The transmission lines would introduce a

medium to high increment in contrast at

crossings over 1 highway with a total

AOT of 285. Aesthetic values would be
reduced.

This route would cross 2 miles of urban
area and could conflict with future
expansion.

The transmission lines would introduce a
medium to high increment in contrast at
crossings over 2 highways having a total
ADT of 2,285. Aesthetic values would be
reduced.

This route would cross 3 miles of urban
area and could conflict with future
expansion.
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TABLE 2-13 (continued)

Commitment of Resources Relationship of Short-Term Use of

Irreversible Irretrievable Environment to Long-Term Productivity

Yes Yes Vegetation could be restored to its native

condition in 10 to 20 years. Once displaced,

small populations of threatened or endangered
plants may never be reestablished.

No Yes Short-term decreases in local populations of

waterfowl could result. Losses would continue
until removal of the transmission lines. This

could continue beyond the life of the generating
station depending on the need for the trans-

mission lines.

Yes Yes Disturbance or destruction of cultural resources
could result in a loss of some scientific under-

standing. Present salvage techniques do not
ensure total information recovery. Once lost,

the information could never be regained.

No Yes Visual intrusion would remain for the life of the

transmission lines.

Yes Yes Urban conflicts would continue for the life of

the project.
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TABLE 2-13 (continued)
Bonanza Unit 2 Routing Alternatives

Bonanza to Mountain Green - 345-kV System

Environmental Element
(Resource) via Lone Tree

Unavoidable Adverse Impacts

via Upalco-Fruitland via Castle Peak-Fruitland

Soils

Vegetation

Animal Life

Route would cross 103.5 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years.

17 miles of threatened or endangered
species habitat would be crossed by this

route. Even with federally required
measures, it is possible that individual

plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized. 12 miles of

wet meadow marsh could be crossed. This
vegetation type is fragile and of special
management concern.

There would be a small but unquantif iable

loss of waterfowl (27 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

Route would cross 62 miles of severe

erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected
Complete revegetation and stabilization
of soils could take 10 to 20 years.

9.5 miles of threatened or endangered
species habitat would be crossed by this

route. Even with federally required
measures, it is possible that individual

plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

Route would cross 62 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected
Complete revegetation and stabilization
of soils could take 10 to 20 years.

40 miles of threatened or endangered
species habitat would be crossed by this

route. Even with federally required
measures, it is possible that individual

plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantifiable There would be a small but unquantifiable
loss of waterfowl (18.5 miles of flyway) and loss of waterfowl (27.5 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

birds from collisions with powerlines and

towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

Cultural Resources

Visual Resources and
Recreation

Land Use

Construction could damage 3 sites, 1

of which has been nominated to the

National Register. The Old Carter
Military Road would be paralleled and
crossed for 15 miles.

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 7 highways having a total
ADT of 13,025. Aesthetic values would be

reduced. The line would not meet VRM
objectives for 24 miles of VRM Class
II area. Visitors could be distracted
from their recreational pursuits by
the presence of new transmission
lines. The transmission line would
be visible from six recreation
attraction areas having special values.
Segment 35 would be within 1 mile of
the proposed High Uintas Wilderness
Area eastern boundary and, because of
the open vistas of the elevation, would
be visible from within the proposed
wi lderness area.

A loss of prime commercial timber would
occur along Segment 35 in Ashley National
Forest. New access into USFS off-road
vehicle closure areas would lead to an
increase in ORV use. This route would
cross 6 miles of urban area and could
conflict with future expansions.

No sites have been identified along this
route.

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 4 highways having a total
ADT of 11,780. Aesthetic values would be

reduced. The line would not meet VRM
objectives for 14.5 miles of VRM Class
II area. Visitors could be distracted
from their recreational pursuits by
the presence of new transmission
lines. The transmission line would
be visible from five recreation
attraction areas having special values.

No issue identified.

Construction could damage 1 site, which
is not eligible for nomination to the
National Register.

The transmission lines would introduce a

medium to high increment in contrast at

crossings over 6 highways having a total
ADT of 14,800. Aesthetic values would be

reduced. The line would not meet VRM
objectives for 2 miles of VRM Class
II area. Visitors could be distracted
from their recreational pursuits by

the presence of new transmission
lines. The transmission line would
be visible from three recreation
attraction areas having special values.

No issue identified.
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TABLE 2-13 (continued)

Commitment of Resources
Irreversible Irretrievable

Relationship of Short-Term Use of

Environment to Long-Term Productivity

No Yes Increases in erosion would continue until soils

were revegetated within 10 to 20 years.

Yes Yes Vegetation could be restored to its native
condition in 10 to 20 years. Once displaced,
small populations of threatened or endangered
plants may never be reestablished.

No Yes Short-term decreases in local population of

waterfowl could result. Losses would continue
until removal of the transmission lines. This
could continue beyond the life of the generating
station depending on the need for the trans-
mission lines.

Yes

No

Yes

Yes

Disturbance or destruction of cultural resources
could result in a loss of some scientific under-
standing. Present salvage techniques do not

ensure total information recovery. Once lost,

the information could never be regained.

Visual intrusion would remain for the life of the
transmission lines.

Yes ,Yes Some loss of prime commercial timber would
occur during the life of the project. If

the transmission lines were removed, the
area would be returned to timber production.
Once used by ORVs the new access would likely be
kept open indefinitely through continued use.

Urban conflicts would continue for the life of
the project.
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TABLE 2-13 (continued)
Rangely Unit 1 Routing Alternatives

345-138-kV Combined System

Unavoidable Adverse Impacts

Environmental Element
(Resource) via Upalco-Fruitland

Rangely-Tank Hollow

via Upal co- Sowers Canyon via Castle Peak-Sowers Canyon

Soils

Vegetation

Animal Life

Cultural Resources

Route would cross 45 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years.
Twelve miles of highly unstable steep
mountainous terrain exists in this 45-

mile area. Construction activities in

this terrain would create extensive
surface disturbance along the corridor
and access roads. It is possible that
instability and slope failure would be

induced by construction along this route.

9.5 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantif iable
loss of waterfowl (4.9 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

Route would cross 57 miles of severe

erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected.

Complete revegetation and stabilization
of soils could take 10 to 20 years.

19.5 miles of threatened or endangered
species habitat would be crossed by this

route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantifiable
loss of waterfowl (3.9 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

Route would cross 57 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected
Complete revegetation and stabilization
of soils could take 10 to 20 years.

43.5 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantifiable
loss of waterfowl (24 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

Construction could damage two sites Construction could damage two sites Construction could damage one site
one of which may be eligible for nomination one of which may be eligible for nomination It is not eligible for nomination to

to the National Register. to the National Register. the National Register.

Visual Resources and
Recreation

Land Use

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 9 highways having a total
ADT of 9,890. Aesthetic values would be

reduced. The line would not meet VRM
objectives for 16.5 miles of VRM Class
II area. Visitors could be distracted
from their recreational pursuits by
the presence of new transmission lines.

The transmission line would be visible
from four recreation attraction areas
having special values.

New access into USFS off-road vehicle
closure areas would lead to an increase
in 0RV use.

The transmission lines woul

low to medium increment in

crossings over 9 highways h

ADT of 13,520. Aesthetic v

reduced. Visitors could be
from their recreational pur
presence of new transmissio
The transmission line would
from one recreation attract
a summer home area having s

No issue identified.

d introduce a

contrast at
aving a total

alues would be

distracted
suits by the
n lines.

be visible
ion area and
pecial values.

Ihe transmission lines would introduce a

medium to high increment in contrast at
crossings over 6 highways having a total
ADT of 9,095. Aesthetic values would be
reduced. The line would not meet VRM
objectives for 3.5 miles of VRM Class II

area. The transmission lines would be
visible from a summer home area having
special values.

This route would cross 4 miles of
urban area and could conflict with
future expansions.
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TABLE 2-13 (continued)

Commitment of Resources Relationship of Short-Term Use of

Via Castle Peak-Frui Hand Irreversible Irretrievable Environment to Long-Term Productivity

Route would cross 45 miles of severe
erosion hazard soils. Erosion would be
localized on disturbed areas and no

impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years.

No Yes Increases in erosion would continue until soils
were revegetated within 10 to 20 years.

58 miles of threatened or endangered .

species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantif iable
loss of waterfowl (28 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of 'raptors and big
game from new access provided- by access
roads.

Yes

No

Vegetation could be restored to its native
condition in 10 to 20 years. Once displaced,
small populations of threatened or endangered
plants may never be reestablished.

Short-term decreases in local populations of

waterfowl could result. Losses would continue
until removal of the transmission lines. This
could continue beyond the life of the generating
station depending on the need for the trans-
mission lines.

Construction could damage one site. Yes
It is not eligible for nomination to
the National Register.

The transmission lines would introduce a No
medium to high increment in contrast at
crossings over 4 highways having a total
ADT of 4,765. Aesthetic values would be
reduced. The line would not meet VRM
objectives for 9.5 miles of VRM Class
II area. Visitors could be distracted
from their recreational pursuits by
the presence of new transmission lines.
The transmission line would be visible
from two recreation attraction areas
having special values.

New access into USFS off-road vehicle Yes
closure areas would lead to an increase
in ORV use. This route would cross 4

miles of urban area and could conflict
with future expansion.

Yes

Yes

Yes

Disturbance or destruction of cultural resources
could result in a loss of some scientific under-
standing. Present salvage techniques do not
ensure total information recovery. Once lost,

the information could never be regained.

Visual intrusion would remain for the life of the
transmission lines.

Once used by ORVs the new access would likely be
kept open indefinitely through continued use.
Urban conflicts would continue for the life of
the project. The result could be cumulative
with long-term adverse impacts to soil.
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TABLE 2-13 (continued)
Rangely Unit 1 Routing Alternatives

Rangely to Vernal and Rangely to SW Rangely Substation
Bonanza to Vernal and Bonanza to Rangely

138-kV System

Environmental Element
(Resource)

Unavoidable Adverse Impacts
Ranqely-Vernal Rangely to SW Rangely Substation

Vegetation

Animal Life

2 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

There would be a small but unquantifiable
loss of waterfowl (1 mile of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

No issue identified.

There would be a small but unquantifiable
loss of waterfowl (9 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

Cultural Resources Construction could damage 3 sites, 2 of

which may be eligible for nomination to

the National Register.

No sites have been identified along this
route.

Visual Resources and
Recreation

The transmission lines would introduce a

medium to high increment in contrast at

crossings over 3 highways having an
unknown total AOT. Aesthetic values
would be reduced.

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 2 highways with a total

ADT of 1,680. Aesthetic values would be
reduced.

Land Use No issue identified. This route would cross 2 miles of urban
area and could conflict with future
expansion.

96



TABLE 2-13 (continued)

Commitment of Resources Relationship of Short-Term Use of

Irreversible Irretrievable Environment to Long-Term Productivity

Yes Yes Once displaced, small populations of

threatened or endangered plants may
never be reestablished.

No Yes Short-term decreases in local population of

waterfowl could result. Losses would continue
until removal of the transmission lines. This

could continue beyond the life of the generating
station depending on the need for the trans-

mission lines.

Yes Yes Disturbance or destruction of cultural resources
could result in a loss of some scientific under-
standing. Present salvage techniques do not
ensure total information recovery. Once lost,

the information could never be regained.

No Yes Visual intrusion would remain for the life of the
transmission lines.

No Yes Conflicts would continue for the life of the
transmission lines.
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TABLE 2-13 (continued)

Rangely Unit 2 Routing Alternatives
Rangely to Mountain Green - 345-kV System

Environmental Element
(Resource) via Lone Tree

Unavoidable Adverse Impacts
via Upalco-Fruitland ia Castle Peak-Fruitland

Soils

Vegetation

Animal Life

Cultural Resources

Visual Resources and
Recreation

Land Use

Route would cross 103.5 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years.

12 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized. 12 miles of
wet meadow marsh could be crossed. This
vegetation type is fragile and of special
management concern.

There would be a small but unquantif iable
loss of waterfowl (27 miles of flyway) and

other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big

game from new access provided by access
roads.

Construction could damage 3 sites, 1 of

which has been nominated to the National
Register: The Old Carter Military Road
would be paralleled and crossed for 15

mi les.

The transmission lines would introduce a

medium to high increment in contrast at
crossings over 6 highways having a total

ADT of 13,005. Aesthetic values would be

reduced. The line would not meet VRM
objectives for 24 miles of VRM Class
II area. Visitors could be distracted
from their recreational pursuits by
the presence of new transmission lines.

The transmission line would be visible
from six recreation attraction areas
having special values. Segment 35 would
be within 1 mile of the proposed High
Uintas Wilderness Area eastern boundary,
and because of the open vistas of this
elevation, would be visible from within
the proposed wilderness area.

A loss of prime commercial timber would
occur along Segment 35 in Ashley National
Forest. New access into USFS off-road
vehicle closure areas would lend to an
increase in 0RV use. This route would
cross 6 miles of urban area and could
conflict with future expansions.

Route would cross 62 miles of severe
erosion hazard soils. Erosion would be
localized on disturbed areas and no

impacts on other resources are expected.

Complete revegetation and stabilization
of soils could take 10 to 20 years.

8.5 miles of threatened or endangered
species habitat would be crossed by this
route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.
The continued existence of the species
would not be jeopardized.

Route would cross 62 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected.
Complete revegetation and stabilization
of soils could take 10 to 20 years.

38.5 miles of threatened or endangered
species habitat would be crossed by this

route. Even with federally required
measures, it is possible that individual
plants of the species could be destroyed.

The continued existence of the species
would not be jeopardized.

There would be a small but unquanti

f

iable There would be a small but unquantif iable
loss of waterfowl (19.4 miles of flyway) and loss of waterfowl (37.5 miles of flyway) and
other birds from collisions with powerlines other birds from collisions with powerlines
and towers. There would be an increase in and towers. There would be an increase in

illegal shooting loss of raptors and big illegal shooting loss of raptors and big
game from new access provided by access game from new access provided by access
roads. roads.

Construction could damage 3 sites, 2 of

of which may be eligible for nomination to

the National Register.

The transmission lines would
medium to high increment in

crossings over 13 highways h

ADT of 11 ,780. Aesthetic va

reduced. The line would not

objectives for 14.5 miles of

II area. Visitors could be

from their recreational purs
the presence of new transmis
The transmission line would
from five recreation attract
having special values.

No issue identified.

introduce a

contrast at

aving a total
lues would be

meet VRM
VRM Class

distracted
uits by

si on lines.

be visible
ion areas

Construction could damage 1 site, which
is not eligible for nomination to the
National Register.

The transmissi
medium to high
crossings over
ADT of 11,780.
reduced. The

objectives for

II area. Visi

from their rec

the presence o

The transmissi
from three rec

having special

on lines would
increment in

13 highways h

Aesthetic va
1 ine would not

5. 5 miles of

tors could be

reational purs
f new transmis
on 1 ine would
reation attrac
values.

introduce a

contrast at
aving a total
lues would be

meet VRM
VRM Class
distracted
uits by

sion lines,

be visible
tion areas

New access into USFS off-road vehicle
closure areas would lead to an increase
in 0RV use. This route would cross 4
miles of urban area and could conflict
with future expansion.
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TABLE 2-13 (continued)

Commitment of Resources Relationship of Short-Term Use of
Irreversible Irretrievable Environment to Long-Term Productivity

No Yes Increases in erosion would continue until soils
were revegetated within 10 to 20 years.

Yes Yes Once displaced, small populations of
threatened or endangered plants may
never be reestablished.

No Yes Short-term decreases in local population of
waterfowl could result. Losses would continue
until removal of the transmission lines. This
could continue beyond the life of the generating
station depending on the need for the trans-
mission lines.

Yes Yes Disturbance or destruction of cultural resources
could result in a loss of some scientific under-
standing. Present salvage techniques do not
ensure total information recovery. Once lost,
the information could never be regained.

No Yes Visual intrusion would remain for the life of the
transmission lines.

Yes Yes Some loss of prime commercial timber
would occur during the life of the
project. If the transmission lines
were removed, the area would be
returned to timber production.
Conflicts would exist for the life of
the transmission lines. Once used by
ORVs the new access would likely be kept
open indefinitely through continued use.
Urban conflicts would continue for the life
of the project.
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TABLE 2-13 (concluded)
Bonanza or Rangely Unit 2 Routing Alternatives

345- kV System

Environmental Element
(Resource) Mountain Green-Ben Lomond

Unavoidable Adverse Impacts
Mona-Ben Lomond

Soils

Vegetation

Animal Life

Cultural Resources

Route would cross 2 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected.

Complete revegetation and stabilization
of soils could take 10 to 20 years.

No issued identified.

There would be a small but unquantif iable
loss of birds from collisions with power-
lines and towers. There would be an

increase in illegal shooting loss of

raptors and big game from new access
provided by access roads.

No sites have been identified along this
route.

Route would cross 14 miles of severe
erosion hazard soils. Erosion would be

localized on disturbed areas and no

impacts on other resources are expected
Complete revegetation and stabilization
of soils could take 10 to 20 years.

10.5 miles of marshland that are of

special management concern would be

crossed by transmission lines.

There would be a small but unquantif iable
loss of waterfowl (15 miles of flyway) and
other birds from collisions with powerlines
and towers. There would be an increase in

illegal shooting loss of raptors and big
game from new access provided by access
roads.

No sites have been identified along this
route.

Visual Resources and
Recreation

Land Use

The transmission lines would introduce a

medium to high increment in contrast at

crossings over 2 highways having a total

ADT of 11,260. Aesthetic values would be

reduced. The line would not meet VRM
objectives for 3 miles of VRM Class
II area.

This route would cross 19 miles of urban
area and could conflict with future
expansion.

The transmission lines would introduce a

medium to high increment in contrast at

crossings over 19 highways having a total

ADT of 125,395. Aesthetic values would be

reduced.

This route would cross 43.7 miles of

urban area and could conflict with
future expansion.
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TABLE 2-13 (concluded)

Commitment of Resources
Irreversible Irretrievable

Relationship of Short-Term Use of

Environment to Long-Term Productivity

No Yes Increases in erosion would continue until soils

were revegetated within 10 to 20 years.

No Yes Vegetation could be restored to its native
condition in 10 to 20 years.

No Yes Short-term decreases in local populations of

waterfowl could result. Losses would continue
until removal of the transmission lines. This
could continue beyond the life of the generating
station depending on the need for the trans-
mission lines.

Yes

No

Yes

Yes

Disturbance or destruction of cultural resources
could result in a loss of some scientific under-
standing. Present salvage techniques do not
ensure total information recovery. Once lost,
the information could never be regained.

Visual intrusion would remain for the life of the
transmission lines.

No Yes Conflicts would exist for the life of the
transmission line.

101





CHAPTER 3
AFFECTED ENVIRONMENT

INTRODUCTION

This chapter describes only the "significantly" affected environment

including areas of controversy, high public interest, or resources covered by

law. No attempt at encyclopedic description of the "existing environment" has

been made.

This chapter is divided into three major sections: plant site and raw

material supply systems, the secondary influence zone, and transmission sys-

tems.

The affected environment along linear facilities (i.e., coal transport

routes, water pipelines, and transmission system alternative routes) is shown

in the environmental profiles (figures 3-8 through 3-23 in the Draft EIS).

PLANT SITE AND RAW MATERIAL SUPPLY SYSTEMS

CLIMATE AND AIR QUALITY

CLIMATE

The Uinta Basin is located in a semi -arid continental climatic regime,
characterized by meager precipitation (approximately 8 to 10 inches per year),
extreme evaporation, cold and dry winters, and hot and dry summers (U.S. Dept.

of Agriculture [USDA], 1978; Hidore, 1972). Precipitation is greatest in

spring and early fall. Clear skies prevail most of the year, with strong
insolation during the day and rapid nocturnal cooling resulting in wide daily
temperature ranges (National Oceanic and Atmospheric Administration [NOAA],

1974). During the night, cold air drainage from higher elevations surrounding
the Uinta Basin results in a high frequency of inversions and fog, especially
during the winter months. The average winter temperature near Rangely is

about 29° F and the average summer temperature is about 68° F. The average
frost-free season is about 110 days.

AIR QUALITY

National Ambient Air Quality Standards (NAAQS) established for protection
of human health and public welfare (protection of vegetation, animals, and
property) are shown in table 3-1. Also shown in table 3-1 are particulate,
sulfur dioxide (S0 2 ), and nitrogen dioxide (N0 2 ) concentrations measured
during 1978 near Vernal by the State of Utah and ozone concentrations mon-
itored near the Ua and Ub oil shale tracts south of Bonanza, Utah. No mon-
itoring of trace elements has been done. Sulfur dioxide concentrations were
far below the standards. Particulate concentrations, which were within stan-
dards, consisted largely of suspended soil particles. Nitrogen dioxide con-
centrations were well below the NAAQS. Ozone concentrations have approached
the NAAQS (table 3-1), but it is expected that the ozone originated from
natural rather than human-related sources, possibly from subsidence of strato-
spheric ozone. Lead, hydrocarbons, and carbon monoxide have not been moni-
tored in the region. Because these pollutants are emitted primarily from
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TABLE 3-1

Comparison of NAAQS and Pollutant Concentrations
Measured Near the Sites for 1978

NAAQS Present Present
Pol lutant (ug/m3 )

a
Co ncentrations Percent of NAAQS

Sulfur Dioxide (S0 2 )

Annual 80
24-hour 365 27 7

3-hour 1,300 27 2

Total Suspended
Particulates (TSP)

Annual 60 31 52
24-hour 150 105 70

Nitrogen Dioxide (N0 2 )

Annual 100 18 18

Lead
_.b

Annual 1.5 --

Ozone (0 3 )

1-hour 235 190
C

79

Hydrocarbons
3-hour 160

Carbon Monoxide (CO)
8-hour 10,000
1-hour 40,000

Source: Utah Bureau of Air Quality, 1979 and Aerovironment, 1977.

Micrograms per cubic meter.

Has not been monitored in the region; concentrations are expected to be low.

c
Recorded at Utah oil shale tracts in 1975 by Aerovironment.
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vehicles and are generally urban pollutants, concentrations are expected to be

low. On site particulate data collected at the Deserado Mine over an 8-month

period starting in January 1980 shows a maximum 24-hour value of 82 ug/m3 and

an 8-month average of about 24 ug/m3 (OSM, 1981).

Both the Bonanza and Rangely sites are located in a Prevention of Signi-

ficant Deterioration (PSD) Class II area. Class II areas allow air quality

deterioration associated with moderate, well controlled growth. The closest

point in Dinosaur National Monument (Dinosaur) is the headquarters located 20

miles northeast of the Bonanza site and 17 miles west-northwest of the Rangely

site. Dinosaur has been identified by the Secretary of the Interior as an

area where air quality related values are important attributes (Federal

Register , June 25, 1980). The State of Colorado has designated the portions
of Dinosaur within Colorado as Colorado Category I for S0 2 , which carries the

same incremental limitations on increased S0 2 concentrations as Federal Class

I areas. Class I areas are those in which practically any air quality deter-
ioration would be considered significant.

The National Park Service (NPS) has been monitoring visibility at Dino-

saur using telephotometers since 1978. The limited data available give mean
visual ranges of about 120 miles during summer 1978, 105 miles during spring

1979, and 110 miles during summer 1979 (USDI , NPS, 1980).

Pibal (pilot balloon) data collected for the Environmental Protection
Agency (EPA) near Bonanza, Utah was used by Burns and McDonnell to determine
atmospheric stability and wind direction at plume height. Pibal s were re-

leased 1/2 hour after sunrise and at 2:00 p.m. Mountain Standard Time (MST)
every other day from October 1976 to January 1978. This was during anomalous
meteorological conditions (drought period) and wind speed and direction and
stability may not be representative of long-term averages. Of the morning
soundings, 14 percent were stable (F stability), 51 percent slightly stable (E

stability), and 35 percent were neutral (D stability). (See Appendix 13 of
the Draft EIS for definition of stability class.) Afternoon stability cate-
gories were: neutral, 85 percent; slightly stable, 13 percent; stable and
unstable, 1 percent each.

The wind rose at plume height based on the pibal data is shown in figure
3-1. The directions south-southeast clockwise through west-northwest com-
prised two- thirds of all plume level wind directions. Winds from the north
and east occurred relatively infrequently. Wind speeds were mostly light,
with wind speeds of 7.5 miles per hour (mph) (3.3 meters per second [m/s]) or
less occurring during slightly more than half of the soundings (Burns and
McDonnell, 1980a). It should be noted that the wind rose was constructed from
data collected near the Bonanza site and would be expected to be less repre-
sentative of plume level winds near the Rangely site. No reliable wind data
is available.

TOPOGRAPHY

The Bonanza site would be located on a flat area at approximately 5,000
feet elevation.

The Rangely site, Deserado Mine, portal area, and refuse disposal area
are at approximately 5,500 feet elevation and located on rolling topography
dissected by washes. The area over the mine and at the railroad coal loadout
and storage area is composed of rolling topography.
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GEOLOGY AND PALEONTOLOGY

The plant site and raw material supply systems lie within a low seismic

risk zone. Hydrocarbons in a number of different forms are found throughout
the Uinta Basin. Deposits of oil shale, petroleum, and natural gas are lo-

cated under the Bonanza site (Rogers and Campbell, 1977). There are no known

oil or gas reserves under the Rangely site.

Underlying the Rangely site, Deserado Mine refuse disposal area, and

railroad coal storage and loadout area, nine coal seams have been identified
in the lower 200 to 300 feet of the Williams Fork formation (see figure 2-11

of the Draft EIS). The lithology of the coal-bearing zone is predominantly
siltstone, shale, carbonaceous shale and coal interbedded with thin, discon-

tinuous, often calcareous sandstone. The Williams Fork formation has a low

probability of important fossil occurrence.
The geologic formations that would be encountered and the probability of

important fossil occurrence in each are shown in table 3-2. Fossils (verte-

brate, invertebrate and/or plant) important to science and industry are found
in these formations.

SOILS

The soil associations at the plant sites and raw material supply system
areas are typical of the arid and semiarid climates of the Uinta Basin in Utah
and western Colorado.

The soils at the Bonanza site are relatively unproductive, shallow,
well-drained, with moderate to slow permeability. Runoff is rapid and erosion
potential is high. Productive top soil is relatively scarce and vegetation
cover is difficult to reestablish.

The Rangely site and Deserado Mine area (including the refuse disposal
area and railroad loadout and coal storage area) have soils that are more
productive and support more vegetation than the Bonanza site. The soils are
mostly loams with some rock outcrops. Soil depths vary from 0-60 inches.
However, there is enough material to replace a layer of 12-18 inches over most
of the affected area. Soils in the area were found to be high in selenium
content (over 2 ppm but less than 5 ppm) at various levels. These soils are
reclamable. Native fertility is moderate and the physical characteristics are
good. These soils exhibit slow permeability, low water holding capacity,
rapid surface runoff, and high erosion potential.

WATER RESOURCES

SURFACE WATER

Green River

The flow regime of the Green River is largely regulated by the Flaming
Gorge Reservoir. Near Jensen, Utah, the Green River has an average annual
flow of 3,156,000 acre-feet/year (4,356 cubic feet per second [cfs]) (USDI,
USGS, 1980). The lowest annual flow since the filling of Flaming Gorge Reser-
voir was 2,148,000 acre-feet/year (2,966 cfs) in 1977. The river is rejuv-
enated by snowmelt, and high flows occur in late spring averaging 15,000 cfs
in June. Low flows in fall and winter average 3,000 cfs.

The chemical constituents that contribute to the salinity of water are
measured as total dissolved solids (TDS) (Bentley et al., 1978). Historical,
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TABLE 3-2

Paleontological Importance of Geologic Formations on Power Plant and
Raw Material Supply System Alternative Sites

Geologic Formations

Uinta

Project Components
A B C Alluvium

1MJ (M) (L)

Mesa Verde
Wasatch Group

(L) LMj_

Mancos Green Duchesne Gravel
Shale River River Surface
(L) CM) (M) (L)

Sego Sandstone,
Buck Tongue of Manco

Morrison Shale, and Castlegate
(H) Sandstone (M)

Plant Site Alternatives
Bonanza Site
Rangely Site

Coal Supply Alternatives
Deserado Mine Portal

Area
Refuse Disposal Area

Coal Transportation Alternatives
Bonanza Alternative

Electric Railroad
Railroad Mainline -- 6 mi

Coal Storage and
Loadout Area

Coal Delivery
Conveyor

Overland Conveyor
Slurry Pipeline
Off-Highway Truck 15 mi.

Rangely Alternative
Overland Conveyor
Off-Highway Truck

Water Source and Transport Alternatives
Bonanza Alternative

Green River Collection -- 9 it

Well System and
Pipel ine

Utah White River 9 mi. --

Reservoir Pipeline

Rangely Alternatives
Green River Collection --

Well System and
Pipeline

Taylor Draw Reservoir --

Taylor Draw Reservoir —
P i pe 1 i ne

Wolf Creek Reservoir
Wolf Creek Reservoir

Pipel ine

1 ,840 ac.

1,152 ac. 1,050 ac.

9 mi.

100 ac.

609 ac.

9 mi.

280 ac.

3 mi

.

4 mi

.

5 mi

.

3 mi.

1 mi

.

1 mi

.

9 mi.

15 mi — 1 mi

.

3 mi. 7 mi. 5 mi

.

1

15 mi — 1 mi

.

3 mi. 7 mi

.

5 mi

.

1

1 mi -- --
1

__ __ __
3 mi

.

__ ..

-- -- -- 4 mi

.

-- --

1 mi

.

3 mi 2 mi.

2 mi . 1 mi . 10 mi . 12 mi

.

569 ac.

1 ,808

5 mi

.

9 mi . 1 mi

.

5 mi

.

1 mi

.

See Appendix 14 for further definition of importance ratings.

H = High probability of important fossil occurrence.
High : High number of high value fossils.

M = Moderate probability of important fossil occurrence.
Moderate : 1) Important fossils known from other sites in the formation.

2) Lack of data on which to base a rating.
3) Fossils scarce but important when found.

L = Low probability of important fossil occurrence.
Low: Low number of low value fossils.
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1976, and projected year 2000 salinity conditions of the Green River at Green

River, Utah are shown in table 3-3. These conditions are rated as slightly

saline, according to the salinity classes outlined by Bentley et al . (1978).

Water temperatures of the Green River near Jensen, Utah range from 33.8°

Farenheit (F) (1° Centigrade [C]) to 69.8° F (21° C) and pH values range from

7.7 to 8.4.

White River
The White River near Watson, Utah has an average annual flow of 502,800

acre-feet/year (694 cfs). The lowest annual flow over a 55-year period was

223,200 acre-feet/year (308 cfs) in 1977. Late spring high flows range from

3,000 to 4,000 cfs and fall/winter low flows usually range from 200 to 350

cfs. The lowest recorded flow at the Utah-Colorado state line was 11 cfs in

1977 (Hansen, 1980c).

Approximately 37,000 acre-feet (51 cfs) of water are used consumptively

each year for agricultural irrigation in the upper White River basin (Colorado

Dept. of Natural Resources, 1979).

The historical and 1976 salinity condition of the White River near Watson

are both slightly saline (445 milligrams per liter [mg/£]).

Water temperatures near Watson range from 32.9° F (0.5° C) to 74.3° F

(23.5° C) and pH values range from 7.3 to 8.5.

GROUND WATER

Bonanza Site

The quantity and quality of ground water near the Bonanza site are known

mainly from data collected from oil wells. However, subsurface investigations
conducted at the Bonanza site have revealed that only small quantities of

water are in storage in the unconfined alluvium of Coyote and Kennedy Washes.

The Duchesne River (Tertiary) and Uinta (Cretaceous) formations, on which
the Bonanza site partially lies, are relatively fine-grained, which inhibit
the movement of water. Although some ground water may move through fractures
in the sandstone, shales, and conglomerates of these formations, several

vertical gilsonite seams retard ground water movement. Ground water in deep-
er-depth consolidated rocks is mainly brine, as is being produced in the Red
Wash oil field.

In general, salinity of ground water sampled near the Utah oil shale
tracts south of the Bonanza site ranged from 1,760 mg/£ to 4,030 mg/£. The
plant site is in the general vicinity of ground water supplies which have TDS
concentrations greater than 3,000 mg/£ (Utah Department of Natural Resources,
1978). Concentrations above 2,000 mg/£ are considered to be highly saline
(Bentley et al. , 1978).

Rangely Site and Deserado Mine Area

The ground water resources of the White River basin near the Rangely site
and Deserado Mine area are largely untapped at the present time. Consequent-
ly, there is a lack of knowledge concerning the extent and quality of ground
water aquifers and ground/surface water relationships (Colorado Department of
Natural Resources, 1979).

Aquifer testing was attempted on three test wells and selected observa-
tion wells at the Deserado Mine coal lease area (Hansen, 1979a). The results
showed large drawdowns were obtained with very low pumping rates. Transmis-
sivity within the sandstone is very low (3.8 to 74 gpd/ft). Only one test
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TABLE 3-3

Salinity Conditions of the Green River
at Green River, Utah

Historical 1976 level Projected 1986 Projected 2000
Level (mg/£)

a
(mg/JZ) Level (mg/£) Level (mg/£)

457 464 512 519

Source: USDI, Water and Power Resources Service, 1979.

Note: These estimates do not include the Moon Lake project but
give a baseline for impact analysis.

Historic refers to the long-term average in general covering a

period from 1941 to 1976. Where records for the entire period
are not available, missing data were estimated by correlation
with other sampling stations.
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gave a specific capacity in excess of one gallon per minute per foot of draw-

down, the general lower limit of a low capacity well. TDS values ranged from

66 mg/£ up to 7,110 mg/£ with about 2/3 of the samples over 1,000 mg/£ and

only one less than 400 mg/£.

These studies all indicate that the ground water quantity is low and

quality is poor.

The coal zone in the proposed Deserado Mine area is positioned between

two sandstone formations, both of which contain tightly held ground water.

These formations are not aquifers in the traditional sense of the word, be-

cause the ratio of available water to the amount that could be withdrawn is

low.

The only surface water supplied by ground water in the area of potential

impact is Cactus Reservoir. A water quality sample collected from Cactus

Reservoir on the Rangely site, 1.5 miles east of the Deserado Mine boundary,

was of relatively high quality with a TDS concentration of 188 mg/£. At the

time the sample was collected, there were no surface inflows or outflows. The

high water quality of the reservoir indicates that its supply is not connected

with deeper ground water aquifers. The water in the reservoir is likely

supplied by a perched aquifer which originates away from the Deserado Mine

area on the slopes east of the Rangely plant site.

FLOODPLAINS AND WETLANDS

The only project component alternatives located within the floodplains of

the Green and White Rivers are the Green River collection well system, Des-

erado Mine alluvial wells, and the White River Reservoir alternatives. Within
the potential area of impact, the 100-year floodplain has not been defined but

is estimated as being 50 feet on each side of the river. No wetlands have
been identified in the project areas. Riparian areas are discussed in the

Vegetation section. BLM Manual 6740, Wetland-Riparian Area Protection and
Management defines and establishes management guidelines for these areas.

VEGETATION

VEGETATION TYPES

The major vegetation types in the potentially affected areas at the
Bonanza site are grassland, greasewood, sagebrush-greasewood, shadscale,
horsebrush-spiny hopsage, salt bush, budsage, and sand dune associations
comprised of rabbitbrush, Indian ricegrass, and Russian thistle. The major
vegetation types at the Rangely site are sagebrush, grassland, juniper, sage-
brush-grassland, and mountain brush. The major vegetation types at the Dese-
rado Mine and refuse disposal area are juniper, juniper-sagebrush, sagebrush,
sagebrush-grassland, grassland, and sagebrush-greasewood. These types are
common in the Rocky Mountain West and can generally be collectively referred
to as cold desert vegetation. These vegetation types characterize most of the
Uinta Basin. Weedy annuals (i.e., African mustard, cheatgrass, plantago,
etc.) may contribute from 8 to 45 percent of the vegetation cover (Allan,
1979). Vegetation types along coal transportation and water pipeline routes
are shown in the environmental profiles, figures 3-8 through 3-10 in the Draft
EIS. Halogeton glomeratus , an introduced noxious weed, and Astragalus
pubentissimus , a native "loco" weed, are common throughout the area. The most
important vegetation types in the potentially affected areas are: (1) ripar-
ian, which is limited in distribution to the streambanks and riverbanks,
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drainage areas, and banks of ponds; (2) artificially seeded areas that are

important to livestock; (3) and a small unique mountain brush community near

the Rangely site.

RIPARIAN VEGETATION

Riparian communities located within alternative project sites are gen-

erally comprised of big sagebrush, greasewood, cottonwood, salt cedar, and

willow. A 3-acre riparian community occurs around Cactus Reservoir on the

south end of the Rangely site. Here, cottonwoods and willows line a marsh-
bordered open water area. A riparian/greasewood community composed of old

cottonwood, willows, reeds, rushes, sedges, grasses, and greasewood is found

along the banks of the White River at the Taylor Draw and Wolf Creek Reservoir
sites. The acreages within the alternative sites are shown in table 3-4.

ARTIFICIALLY SEEDED AREAS

Approximately 980 acres (38 percent) of the Rangely site is comprised of

reseeded crested wheatgrass, western wheatgrass, needle-and-thread grass,
bluegrass, cheatgrass, and a variety of annuals. This seeded area produces
about 39,200 lbs/year or 40 lbs per acre per year. This represents 49 AUMs or

20 acres per AUM. These values are considered average for BLM rangelands.-

UNIQUE VEGETATION TYPES

A unique shrub community (4 acres) is located about 200 yards west of Red
Wash along the alternative Rangely site access road. This community is com-
posed of several mountain brush species which indicates a source of moisture,
thus placing it in a different moisture regime than the surrounding area.
Shrubs such as chokecherry, squawbush, serviceberry, mountain mahogany, wild
rose, poison ivy, and Oregon grape are common in the crevices between the
rocks. Several small box elder trees also occur here; these are normally
streamside canyon trees. A streamside-type grass, Elymus cinereus , and a

riparian shrub, Chrysothamnus linifolius
,

are also present. This is a unique
island- like community in a desert environment.

THREATENED AND ENDANGERED PLANT SPECIES

A total of ten plant species that are candidate (listed in the July 1,

1975 and June 16, 1976 Federal Registers ) and one officially listed (listed in

Federal Register on October 11, 1979) are within the areas of the proposed and
alternative project sites. (See Appendix 15 of the Draft EIS for current
status of threatened and endangered plants.) The Uinta Basin hookless cactus
(Sclerocactus glaucus ), which is officially listed as threatened by the U.S.
Fish and Wildlife Service (USFWS), is known to occur in eight sites in western
Colorado and eastern Utah. The estimated population is about 15,000 individ-
ual plants (USDI, USFWS, 1980). During field investigations of potential
project sites by Welsh and Neese (1979), a single plant was found along the
Green River to Bonanza site water pipeline route. The main population centers
of this species are west of the potential Moon Lake project area (Welsh and
Neese, 1979).

The project sites which are known to be habitat for candidate threatened
or endangered plant species are the Bonanza site, Rangely site, Green River to
Bonanza site water pipeline route, and the Deserado Mine to Bonanza site
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Table 3-4

Acreages of Riparian Vegetation on Project Components

Bonanza Rangely Site
Project Component Site Alternative Alternative

Plant Site 82 80

Coal Supply Alternative

Deserado Mine Area (including
alluvial wells) 40 40

Refuse Disposal Area 80 80

Coal Transportation Alternatives
3

Electric Railroad

Railroad Mainline 50 N/A
Coal Storage and Loadout Area
Coal Delivery Conveyor Less than 1 Less than 1

Overland Conveyor 50
Slurry Pipeline 50 N/A
Off-highway Truck Haul 40

Water Source and Transport
Alternatives

Green River Pipeline
3

(includ- 20 10
ing collection well system)

Utah White River Reservoir N/A
Pi pel ine

a

Taylor Draw Reservoir „ N/A 50

Less than 1

N/A 863
Wolf Creek Reservoir Pipeline N/A Less than 1

Taylor Draw Reservoir Pipeline N/A
Wolf Creek Reservoir N/A

Assumes 0.25-mile corridor.

Riparian/greasewood association.
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railroad, overland coal conveyor and slurry pipeline routes (Welsh and Neese,

1979). The species occurring in these areas and their status are listed in

table 3-5. No surveys have been conducted specifically for the Taylor Draw or

Wolf Creek Reservoir areas. Any of the species listed in table 3-5 with the

exception of Ephedra buckwheat (Eriogonum ephedriodes ) , Uinta hermidium

(Hermidium alpes ) , and Graham beardtongue (Penstemon grahamii ) could poten-

tially be found at either reservoir site.

ANIMAL LIFE

TERESTRIAL SPECIES

Species of concern which are found within the potential impact area and

which could be adversely affected are: mule deer, antelope, sage grouse, bald

eagles, whooping cranes, golden eagles, wild horses, and raptor species such

as the ferruginous hawk, burrowing owl, red-tailed hawk, and great horned owl.

Mule Deer

Mule deer are a big game species found throughout the area of potential
impact (see figure 3-2). Deer are yearlong residents in the riparian zones 8

miles south of the Bonanza site area but utilize the area of the plant site

very little. In the area of the Rangely site, some deer are yearlong resi-

dents and others are migrants which utilize the area primarily during the
winter. Utilization of this plant site is minimal. This is also true of the
Deserado Mine area where densities range from 0.8 per square mile yearlong to

1.43 per square mile during winter.
Mule deer are present in small numbers yearlong, and in slightly in-

creased numbers (see above) during winter along the railroad, conveyor, slurry
pipeline, truck haul, and water pipeline routes. There are three known migra-
tion routes in the area as shown in figure 3-2. Approximately 200+ deer are
killed annually in vehicle collisions on the 25 miles of Highway 40 between
the Utah-Colorado border and Masadona, Colorado, primarily during spring and
fall migration seasons (Vidakovich, 1980).

Densities in the Taylor Draw Reservoir area also range from 0.8 per
square mile yearlong to 1.43 per square mile during winter. Densities in the
Wolf Creek Reservoir area range from 54-80 per square mile during winter.
There is a mule deer migration route near the eastern end of the proposed Wolf
Creek Reservoir (Gettman, 1980).

Approximately 585 acres of critical mule deer winter range have been
identified within the area that could be inundated by the Wolf Creek Reser-
voir.

Pronghorn Antelope

Pronghorn antelope are big game animals found in the potential impact
area in Colorado and Utah. One herd of about 200 to 250 antelope ranges in
Utah with a crucial fawning area of approximately 38,000 acres around the
Bonanza site. Even though the antelope herd has been in existence 26 years,
its population is presently static to declining. Lack of permanent water
sources is thought to be a limiting factor for the Bonanza herd. The aerial
trend count has fluctuated between 118 to 184 animals with a current figure of
133 (Utah Division of Wildlife Resources [UDWR], 1978). Additional losses
from the project and cumulative impacts from other energy projects, added to a
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TABLE 3-5

Known Occurrence of Candidate Threatened

or Endangered Plants on Project Components

Project Components
Bonanza Site
Alternative

Rangely Site
Alternative

Plant Site

Coal Transportation Alternatives

Overland Conveyor
and Slurry Pipeline

ASDU 9 sites

ASDE 1 sites

ASDU 3

CYOU 1

EREP 2

HEALP 1

PALI 1

PEGR 1

ASDE 2 sites

Electric Railroad Mainline EREP N/A

Water Source and Transport
Alternative

Green River Pipelines
(including collection well
system)

ASDU 2 sites
ASSA 1

CRBR 2

CYDU 1

ERVI 14

Note:

ASDE = Astragalus detrital is

ASDU = Astragalus duchesnensis
ASSA = Astragalus saurinus
CRBR = Cryptantha brevi flora
CYDU = Cymopteris duchesnensis
EREP = Eriogonum ephedroides
ERVI = Eriogonum viridulum
HEALP = Hermidium al ipes v.

pall idium
PALI = Parthenium ligulatum
PEGR = Penstemon grahamii

Status
Pre Nov. 1979

Threatened
Threatened
Threatened
Endangered
Threatened
Threatened
Threatened
Endangered

Threatened
Endangered

Post Nov. 1979

Rec. for del isting
Rec. for delisting
Threatened
Rec. for delisting
Rec. for delisting
Threatened
Rec. for delisting
Rec. for delisting

Rec. for del isting
Endangered

Number of sites potentially affected as shown on field maps by Welsh and
Neese, 1979. No survey has been conducted for the Taylor Draw or Wolf
Creek Reservoirs. Any of the species listed on this table potentially
could grow within the reservoir areas with the exception of EREP, HEALP,
and PEGR.
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herd which is apparently surviving in a marginal situation, could eliminate

the herd. A herd of up to 500 antelope in Colorado migrates during summer

months into the vicinity of the Rangely site, the proposed railroad route,

coal storage and loadout area, the off-highway truck haul route, the coal

refuse disposal area, and the northern portion of the Wolf Creek Reservoir.

The relationship of antelope habitat to the power plant and raw material

supply system alternative sites is summarized in table 3-6 and is shown in

figure 3-3. Cactus Reservoir, an important summer watering source, is located

on the Rangely plant site.

Sage Grouse

All plant site and raw material supply system sites are within historic

sage grouse range. Presently sage grouse are found primarily in Colorado.

Densities of this species in the potentially affected areas of the Deserado
Mine average about 2 per hertare. However, sage grouse are known to frequent
the areas shown in figure 3-4 and quantified in table 3-7. One of these
"concentration" areas is located on the Rangely site. Other concentration
areas would be crossed by 4 miles of the proposed Bonanza railroad and off-

highway truck haul routes and 4 miles of the Green River to Rangely water
pipeline. Sage grouse are also present in the proposed coal mine refuse
disposal area which covers 609 acres.

The importance of concentration areas to the survival of sage grouse in

areas which could be affected by the project is not documented but, to date no

on-site inventories for sage grouse have been conducted and no leks (strutting
grounds), which are necessary for sage grouse reproduction, have been identi-
fied in the possible impact areas with the exception of three potential leks
in the refuse disposal area and additional studies are to be made in the
spring 1981.

Raptors

Predatory birds (raptors), including golden eagles, ferruginous hawks,
burrowing owls, red- tailed hawks, and great horned owls, are well represented
throughout the potential impact areas. All raptors are protected by Federal
laws.

Golden eagles are common yearlong residents within the potential impact
area of Colorado. Nests which have been active within the past 3 years are
also fairly common. One active nest site is located within 0.25 mile of the
mine portal area, one on a ledge overlooking the Taylor Draw Reservoir, and
another near the site of the Wolf Creek Reservoir (figure 3-4).

Other raptor nests include a ferruginous hawk nest located immediately
south of milepost 4 of the Deserado to Bonanza railroad or off-highway truck
route and a burrowing owl nest on the Rangely site.

There are also two red- tailed hawk nests within 0.5 mile of the Deserado
Mine refuse disposal area and two others are within 0.25 mile of the coal
route to the Rangely site. Two great horned owl nest sites have been re-
ported, one 0.5 mile from the mine portal area and one within 0.5 mile of the
overland conveyor to the Rangely site.

Threatened and Endangered Species

The Green River including adjacent marshes or water bodies (e.g., Stewart
Lake, Ouray National Waterfowl Refuge) is the only major stopping area along
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TABLE 3-6

Pronghorn Antelope on Power Plant and
Raw Material Supply Systems Alternative Sites

Component Bonanza Site Rangely Site

Plant Site 1,840 ac. 2,202 ac.

Coal Supply
Deserado Mine
Portal Area
Refuse Disposal Area 609 ac. 609 ac.

Coal Transport
Electric Railroad

Railroad Mainline -- N/A
Coal Storage and Loadout Area — N/A
Coal Delivery Conveyor — N/A

Overland Conveyor 11 mi.

On-Highway Truck
Off-Highway Truck
Slurry Pipeline I mi. mi

Water Source and Transport Alternative
Green River Pipelines 17 mi. 16 mi.
Utah White River Reservoir Pipeline 7 mi. N/A
Taylor Draw Reservoir
Taylor Draw Reservoir Pipeline
Wolf Creek Reservoir
Wolf Creek Reservoir Pipeline N/A 0.4 mi

22.5 mi

11 mi.

17 mi.

7 mi

.

N/A
N/A
N/A
N/A
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TABLE 3-7

Sage Grouse on Power Plant and
Raw Material Supply System Alternative Sites

Component Bonanza Site Range ly Site

Plant Site — 2,202 ac.

Coal Supply
Deserado Mine
Portal Area
Refuse Disposal Area 609 ac. 609 ac.

Coal Transport
Electric Railroad

Railroad Mainline 4 mi. N/A
Coal Storage and Loadout Area -- N/A
Coal Delivery Conveyor — N/A

Overland Conveyor
On-Highway Truck
Off-Highway Truck 4 mi. 0.5 mi.

Slurry Pipeline -- N/A

Water Source and Transport Alternative
Green River Pipelines -- 4 mi.
Utah White River Reservoir Pipeline -- N/A
Taylor Draw Reservoir N/A
Taylor Draw Reservoir Pipeline N/A
Wolf Creek Reservoir N/A
Wolf Creek Reservoir Pipeline N/A 0.5 mi.
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AFFECTED ENVIRONMENT

the migration route of the endangered whooping cranes from the Grays Lake

foster parent program. This program has successfully reared a small flock of

approximately 20 whooping cranes. Twice yearly, these birds migrate, with
their greater sandhill crane foster parents, from Grays Lake, Idaho to the San

Luis Valley of Colorado (Drewein, 1980). Their migration route includes the

project area but the extent of use (if any) on the White River at the Taylor
Draw or Wolf Creek Reservoir sites is unknown.

Bald eagles (endangered) winter mainly along the White River, including
roost areas within the inundation area of Wolf Creek Reservoir and near the

upper end of the reservoir site. They may range into the project areas.

Although considered to be primarily fish eaters and usually seen around water,
they are commonly seen far from water, feeding on carrion. Peregrine falcons
(endangered) are known to exist in Dinosaur and may occasionally range into

the project area.

The black- footed ferret (endangered) probably existed historically within
the project areas. However, no reports have been authenticated for more than
10 years and it is not likely that the ferret now exists on any of the project
sites (Smith et al . , 1979). A number of prairie dog communities are found in

the area of the power plant and raw material supply system alternatives.
Black-footed ferrets depend upon prairie dogs as a prey species and, there-
fore, potential habitat for the ferret is found in the project area.

Wild and Free Roaming Horses

A herd of 30 to 40 wild horses range sporadically in an area of approxi-
mately 27,560 acres which includes approximately 1,700 acres of the Bonanza
site (see figure 3-4). They spend approximately 51 percent of their time
within approximately 14,000 acres around the Bonanza site.

Riparian Habitat

For acres of riparian habitat by each project component, see table 3-4.

Riparian habitat in arid and semiarid environments are unique reservoirs of
plant and animal diversity. Wildlife use riparian areas disproportionately
more than any other type of habitat. Riparian vegetation types in the Moun-
tain West support approximately 50 percent of all bird species and nearly 1/3
of all mammalian species (see Letter 22i , Grand Pre, 1981 of this Final EIS).
Studies in the Great Basin of Southeastern Oregon (which is generally ana-
logous to the project areas) have shown that of the 363 terrestrial species
known to occur there, 288 are either directly dependent on riparian zones or
utilize them more than other habitats (Thomas, Maser, Rodiek, 1978).

AQUATIC SPECIES

Green River

The potential area of impact on the Green River would be downstream of
the Walker Hollow collector well system.

Endangered, rare, game, and non-game species have been captured during
five studies conducted from 1967 to 1979.

Threatened and Endangered Species, Game Fish, and Non-Game Fish

The endangered species inhabiting the river include: Colorado squawfish,
humpback chub, and bonytail chub. The razorback sucker was proposed as threa-
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AFFECTED ENVIRONMENT

tened but is no longer considered a proposed threatened species by the USFWS.

It is rare and is still protected by the States of Utah and Colorado. Color-

ado squawfish (Ptychochelius lucius ) inhabit and reproduce in the Green River
(Holden and Selby, 1979a). During Holden's investigations, 1,288 young, 256

juveniles, and 22 adults were captured which substantiates reproduction.
Evidence from investigations also suggests that the squawfish and the bonytail
chub have a minimum flow requirement below which reproductive success is very
poor. There is not sufficient information available to indicate that the

humpback chub or razorback sucker have suffered from flow depletion. There-
fore, "the actual causitive agent of declines, such as water volume, water
velocity, available habitat, or altered temperature regime, is not known"

(Holden and Selby, 1979a). Seethaler (1978) believes a major threat to these
fish, besides altered flow patterns and loss of habitat, is competition with
exotic fish species. Therefore, the influence of important limiting factors
such as low flows for these rare fish is not completely known.

Nine game fish species have been captured during investigations on the
Green River. Of these, only the channel catfish have been commonly found. It

is the only game species reproducing in the portion of the river that would be
affected (Holden and Selby, 1979a).

The exotic red shiner is the most abundant non-game fish in the river.
Carp and fathead minnows are also commonly found. These three species com-
prise nearly 74 percent of the total catch of five studies.

White River

The section of the White River that could be affected due to water with-
drawal begins approximately 19 miles northeast of Rangely, Colorado and ter-
minates at the confluence with the Green River near Ouray, Utah.

Investigators have captured 18 species of fish. Nine are considered
native of which three are endangered and one is rare.

As with the Green River, important habitat components for fish are tem-
perature, substrate, and flow (Holden and Selby, 1979b).

Threatened and Endangered Species, Game Fish, and Non-Game Fish

The three endangered species in the White River are the Colorado squaw-
fish (Ptychocheilus lucius ), the humpback chub (Gila cypha ), and the bonytail
chub (Gila elegans ); and one formerly proposed threatened species, the razor-
back sucker (Xyrauchen texanus ).

Colorado squawfish inhabit the White River in small populations. The
squawfish gain access to the White River from the Green River and tend to
remain near the mouth of the White River (Lanigan et al., 1979). The presence
of young squawfish near Piceance Creek may indicate that they are using that
area for spawning (USDI, BLM, 1980). Because squawfish apparently move con-
siderable distances up tributaries, they use the affected area for only short
periods of time (Holden and Selby, 1979b).

Two studies reported the presence of the humpback chub in the White River
(Sigler and Miller, 1963 and Lanigan et al., 1979). Two hybrids of the hump-
back chub complex have been reported downstream of the mouth of Scullion Gulch
(Lanigan et al. , 1979).

Bonytail chubs have not been definitely identified in the White River
(USDI, BLM, 1980). Lanigan et al. (1979) identified a fish taken in the lower
White River as a bonytail, but it may have been a cross between a bonytail and
a humpback (Holden and Selby, 1979a).
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AFFECTED ENVIRONMENT

Sigler and Miller (1963) reported razorback suckers in the White River

near Ouray. These fish may occasionally enter the White River from the Green
River.

The upper White River supports a significant sports fishery. The lower

White River has a limited sports fishery. Only six game species have been
captured in the areas that would be affected. The abundance of all these fish
is less than 1.0 percent of the total catch, and reproducing populations of

these species are probably non-existent in the White River.

The most abundant non-game fish species collected were the red shiner,
speckled dace, and flannelmouth sucker. These three species comprise almost
75 percent of the total reported collections. The exotic red shiner makes up

42.1 percent of the total. This species dominates the lower river section
where the river bottom is a sand-silt substrate and the flows are slower
(Holden and Selby, 1979b).

CULTURAL RESOURCES

Northeastern Utah and adjacent northwestern Colorado have been the scene
of fairly continuous human occupation for the past 12,000 years. The results
of archaeological survey and excavation have indicated the presence of nomadic
Paleo Indians (10,000-12,000 years ago), Archaic hunters and gatherers (ca.

2250 B.C.-A.D. 350), and agricultural Fremont Indians (ca. A.D. 950-1200).
Written records provide accounts of historic Ute, Shoshoni , and historic
Euro-American activity in the area.

Numerous sites, localities, and isolated finds exist within the permit
boundaries of the various alternatives. Of these, 122 prehistoric and his-
toric cultural resource sites have been recorded in areas that would be sub-
ject to ground-disturbing activities. None of these are currently listed in

the National Register of Historic Places, although five appear to be eligible
for nomination. Five additional sites require some form of subsurface testing
before any statement as to their significance can be made. All of the sites
were found in open areas. Four basic types were defined: (1) lithic scatters
made up mainly of chipped stone artifacts representing limited use; (2) pre-
historic campsites containing materials indicative of short-term human occupa-
tion; (3) habitation sites containing structures suitable for prolonged resi-
dence; and (4) Euro-American campsites characterized by clusters of historic
debris. The majority of sites recorded were lithic scatters and prehistoric
campsites. A listing of sites that may be affected by project component is

found in table 3-8.

VISUAL RESOURCES AND RECREATION

VISUAL RESOURCES

Although the visual resource evaluation and management procedures of the
BLM and the USFS differ somewhat, the objectives of both agencies are to
classify visual resources according to their inherent scenic quality, the
number of people who see them and their attitudes toward alteration of the
landscape, their distance from viewers, and the existing man-made intrusions
present. Based on this evaluation, areas are assigned management classes.
Management guidelines for each class are designed to maintain or enhance the
visual quality of the area (see Appendix 16 in the Draft EIS for definition of
terms and management classes).
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TABLE 3-8

Occurrence of Cultural Resources
Power Plant and Raw Material Supply System Alternatives'

Project Component

Bonanza Site
Al te rnatiye

EligibleSites

Rangely Site
Alternative

Sites Eligible

Plant Site 12

Coal Supply Alternative
Deserado Mine 43
(subsidence area)

Refuse Disposal Area 4

Coal Transportation Alternatives
Electric Railroad

Railroad Main Line
Coal Storage and Loadout Area
Coal Delivery Conveyor

Overland Conveyor
Slurry Pipeline
Off-Highway Truck Haul Route

Water Source and Transport Alternative
Green River Pipeline (including
collection well System)

Utah White River Reservoir
Pi pel ine

Taylor Draw Reservoir
Taylor Draw Reservoir Pipeline
Wolf Creek Reservoir
Wolf Creek Reservoir Pipeline

4

21

43

4

N/A
9

5

2 1

21 1

9 N/A
7 N/A

ve

2 1

3 1 N/A

N/A 2 2

N/A
N/A 2 2

N/A No data.

Due to the overlap of various project alternatives, sites recorded on one
alternative may also appear on another. Therefore, the sites listed in
this table cannot be added together for a total. Only 118 sites were re-
corded, 5 of which appear to be eligible for nomination to the National
Register. For management purposes, an additional five sites need sub-
surface testing for an eligibility determination but are listed on the
table as eligible.
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AFFECTED ENVIRONMENT

The Bonanza site is located within a flat natural-appearing desert val-

ley. The plant site would be located in a Visual Resource Management (VRM)

Class IV area comprised of Class C (low quality) scenery, medium sensitivity,

and a middleground visual zone. Scenic quality is based on existing form,

line, color, and texture. (See Appendix 16 in the Draft EIS for definition of

terms.) The location is visible from areas along Utah Highway 45 which has an

average daily traffic (ADT) of 280 vehicles. A new paved county road is under

construction and will pass about 3 miles north of the plant site. The plant

site is in the middleground visual zone from this road.

The Rangely site is in the foreground visual zone of the Staley-Gordon
Mine road. The Deserado Mine portal and refuse disposal area would be located

in a VRM Class IV area comprised of Class C scenery, medium sensitivity, and

in a middleground visual zone. The site is within a flat, undisturbed desert
valley and is not visible from adjacent highways. The Deserado Mine portal

would be located in a rolling to moderately steep drainage. The ventilation
entry would be at the lower end of the same drainage on a site which has
already been disturbed by coal development. The refuse disposal and storage
and loadout area would be located on natural-appearing rolling topography that
is visible (foreground) from the Staley-Gordon Mine road. The Taylor Draw and
Wolf Creek Reservoir sites are in a VRM Class II area along the White River.
The foothills surrounding the river bottom are in a Class IV area.

Visual resource information (including VRM classes, scenic quality,
sensitivity, and visual zones) for the areas that would be crossed by routes
for coal transportation and water supply pipelines is shown in figures 3-8

through 3-10 in the Draft EIS. Potentially affected highways and ADT totals
are shown in table 3-9.

RECREATION

There are no developed recreation facilities or intensive recreation uses
of the power plant or raw material supply system sites. There is a small
unquantified amount of off-road vehicle (ORV) use of the area traversed by the
Deserado Mine to Bonanza site coal transportation alternatives.

In Utah, both the Green and White Rivers receive a small amount of recrea-
tional boating use (under 200 people per year) along the segments from which
water could be taken. Recreational use of the White River in Colorado is
extremely limited because of current Colorado trespass law which requires
boaters to obtain permission from all private landowners along the river.

LAND USES

URBAN USE

Vernal and Rangely are the communities most likely to be affected by the
Moon Lake project. Presently, there are 400-500 acres of open land existing
in Vernal. In addition, Vernal lies within an area generally referred to as
Ashley Valley which has a potential of 23,360 acres available for additional
housing, streets, and associated community services. The Uintah School Dis-
trict has purchased three sites for additional schools.

In Rangely, there are presently 162 acres of open land. Also, since
1975, Rangely has maintained a pending public sale application with the BLM
for approximately 2,500 urban development acres in order to better accommodate
energy-related growth.
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TABLE 3-9

Average Daily Traffic (ADT) on Affected Highways

Project Component
Bonanza
Highway

Site
Mil

Alte
epos

rnati ves

t ADT
Rangely
Highway

Site Alternatives
Milepost ADT

Railroad and Off-Hi
Truck Haul Route

ghway US 40
Col 64
Utah 45

3-10

16-20

28

775

950
280

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

Coal Conveyor Col 64

Utah 45
13

27

2,000
280

Slurry Pipeline Col 64

Utah 45

13

27
2,000

280

N/A
N/A

N/A
N/A

N/A
N/A

Green River Water
Pi pel ines

Col 64 18

Utah 45 26
2,000

265

Source: Utah and Colorado Highway Departments. Data for 1978.
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The Rio Blanco County School District (RE-4) facilities are being used at

approximately 46 percent of capacity.

AGRICULTURE

Traditionally, agriculture and ranching have been the economic mainstay

in Rio Blanco and Uintah Counties, and have caused the settlements there.

Since about 1970, however, non-agricultural industries, primarily petroleum

exploration and production, mining, and tourism, have experienced substantial

growth. During the same period, the agrarian section of the economy has

declined in importance, despite recent increases in income and production.

Three percent of the total land area in Uintah County is cropland, of

which 96 percent (83,435 acres) is irrigated. In Rio Blanco County, 1.6

percent of total land area is cropland, of which 44 percent (16,000 acres) is

irrigated. The principal crops of these two counties are hay and small

grains.
The Soil Conservation Service (SCS) has determined that prime cropland

does not generally exist in Uintah County, with the exception of land along
the Green River that has water rights (Anderson, 1979). In Rio Blanco County,

prime cropland of designated national importance and lands classified as of
statewide importance border the White River. These are generally located on
alluvial soils. Appendix 17 in the Draft EIS contains the SCS definitions of

these land categories. Approximately 4,000 acres of irrigated land, not prime
by SCS standards, are along the White River in the upper White River basin in

Colorado. Immediately east and west from Rangely, along the White River, are
approximately 2,600 acres of prime (irrigated) farmlands of national import-
ance (SCS standards).

The area that would be inundated by the Taylor Draw Reservoir currently
produces 4 tons per acre of alfalfa or 1.66 tons per acre of meadow hay.

The area that would be inundated by the Wolf Creek Reservoir currently
produces 4 tons per acre of alfalfa, 1.66 tons per acre of meadow hay, 80
bushels per acre of oats, or 53 bushels per acre of barley (SCS, 1980). The
area also produces about 5,000 lbs. of honey annually (Herron, 1980).

GRAZING

Most of the land in Uintah and Rio Blanco Counties is used for rangeland,
with less than 17 and 9 percent used for cropland, respectively. There are
approximately 2,418,510 pasture and range acres in Uintah County (83 percent
of total land area) and 1,999,317 pasture and range acres in Rio Blanco County
(91 percent of total land area). Cattle represent the area's largest value of
livestock. The 1973 census for Rio Blanco County records 37,000 cattle and
93,000 sheep. Comparable 1978 data for Uintah County show 49,042 cattle and
25,381 sheep.

The power plant sites and raw material supply system alternatives would
be located on BLM land presently alloted to sheep grazing. Grazing allotments
in project areas are tabulated in table 3-10.

TRANSPORTATION

The major transportation artery of the Uinta Basin is U.S. Highway 40.

Running east and west, this highway connects directly with Vernal and passes
approximately 18 miles north of Rangely. ADT volume of U.S. Highway 40, from
the junction of Utah State Highway 45 to the Colorado state line, is 1,470
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TABLE 3-10

Grazing Allotments

Total Bonanza Site Rangely Site
Vegetation AUMs in AUMs in

Al location Project Project
Project Component Al lotment (AUMs)

a
Area Area

Plant Site Red Wash 447 N/A 94
Hall Draw 448 N/A 18

Antelope Draw 6,707 99 N/A
Bonanza 2,434 51 N/A

Mine Portal Area Spooky Mountain 1,480 46 46

Refuse Disposal Red Wash 447 38 38
Area

Coal Storage Spooky Mountain 1,480 9 9

and Loadout Area Red Wash 447 4 4

Wolf Creek Coal Reef 359 N/A 23
Reservoir Horse Draw 1,518 N/A 32

Lower Coal Creek 816 N/A 69
Greasewood 1,727 N/A 22
Little Spring Creek 1,181 N/A 21

Taylor Draw Spooky Mountain 1,480 N/A 4
Reservoir Lower Fletcher Draw 6,041 N/A 2

An animal unit month (AUM) is equivalent to 800 pounds of air dry forage
which would support about five sheep for 1 month.
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vehicles, but in Colorado, directly north of Rangely, decreases to 770 vehic-

les.

Utah State Highway 45 passes 2.75 miles east of the Bonanza site and

extends south to Bonanza from its junction with U.S. Highway 40. ADT volume

of Utah State Highway 45 is 280 vehicles (Utah Department of Transportation,

1980).
The Rangely site is situated between U.S Highway 40 and Colorado State

Highway 64. Both highways are less than 5 miles from the Rangely site; a

graveled road extends from each highway to the site. Colorado State Highway
64 passes through the Town of Rangely. ADT volume east of town is 1,650

vehicles and west of town is 3,000 vehicles (Colorado Department of Highways,

1980a).
No railroads exist in Uintah County and western Rio Blanco County.

Rio Blanco County roads 78 and 65 (Staley Gordon Mine road) are lightly
traveled.

MINERALS

The Bonanza site lies within the eastern Uinta Basin Federal oil shale
withdrawal area, but is outside important yield deposits. Regional active oil

shale operations, the TOSCO Sand Wash project, and the White River Shale
project (Tracts U-a and U-b) are located approximately 6 miles and 9 miles
respectively southwest from the Bonanza site (Uinta Basin Association of
Governments and Utah Energy Office, 1979).

The Bonanza site contains six different oil and gas leases which are a

part of the Sand Ridge II Unit Agreement, a known producing area. There is

one producing well on the site. There is no evidence of past mining claim
activity on the Bonanza site. Underlying the Bonanza site, in sections 25 and

26, is the extension of the Cowboy Vein (gilsonite). The Cowboy deposit is

the largest and most valuable of the gilsonite veins in Utah, with an esti-
mated 2.6 million tons economically recoverable on the plant site.

The Rangely site contains nine different oil and gas leases and is in a

known coal area; however, no coal has been found on the site. The coal stor-
age and loadout area does not contain active oil and gas leases. The mineral
leases and their areas on the project sites are listed in table 3-11.

LAND USE PLANS AND CONTROLS

The power plant and raw material supply system sites would be within the
area managed under the BLM White River Management Framework Plan (1978),
controlling public lands in Rio Blanco County, and the Bonanza Management
Framework Plan (1974), controlling public lands in Uintah County.

Both Vernal City and Uintah County have zoning ordinances (1971). Vernal
is currently in the process of developing a land use master plan. The Uinta
Basin Association of Governments has prepared the Uinta Basin Development Plan
(1979), which covers Uintah County. Rio Blanco County has a zoning ordinance
(1978), as does the Town of Rangely (1977). Rio Blanco County and Rangely
both have land use master plans (1976). Generally, city ordinances are more
stringent in land use control than are county ordinances.

The Bonanza site and raw material supply systems would be located in
areas now zoned for mining and grazing. The Rangely site, raw material supply
system, Deserado Mine, and the Taylor Draw and Wolf Creek Reservoirs would be
located in areas now zoned for agriculture. Mining could occur under this
zoning.
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SOCIOECONOMICS

The population centers that would be affected most by the Moon Lake

project are Vernal in Uintah County and Rangely in Rio Blanco County. This

section discusses the existing socioeconomic situation in each area.

Uintah County's economy is based primarily on petroleum, gilsonite,

phosphate, and forest products. Other industries include tourism, farming,

and ranching.
Rio Blanco County's economy is based primarily on the production of crude

petroleum and natural gas, ranching, forestry, and farming. It is the largest
oil-producing county in Colorado.

POPULATION

Uintah County, Utah

The population of Uintah County has grown steadily from 12,684 in 1970 to

about 20,479 in 1980, an increase of 61.5 percent. This increase is due
primarily to energy industry expansion throughout the 1970s and represents a

compound annual growth rate of 4.3 percent. The approximate population for
Vernal in 1980 was 6,600.

Rio Blanco County, Colorado

As a result of energy-related expansion throughout the 1970s, the popula-
tion has increased steadily. Rio Blanco County's estimated 1980 population
was 6,249 people, or a 29.1-percent increase since 1970. This represents a

compound annual growth rate of 1.8 percent. Rangely' s 1980 population was
about 2,100.

ECONOMIC CONDITIONS

Uintah County, Utah

The principal manufacturing activities include lumber and wood products,
food products, fabricated textile products, and chemicals, all of which remain
relatively minor in the overall dollar value contribution to the economy.
Without development of the oil industry and tourism, the area would have
continued in a relatively depressed economic state during the early to mid-
1970s as it relied on agriculture, gilsonite, and phosphate mining for its
principal income sources.

Uintah County Financial Resources and Institutions

Property taxes provide the main source of revenue for the city and county
governments.

Vernal City government expenditures for the years 1976 through 1978 show
a percentage increase in per capita expenditures of 16.5 percent. Uintah
County expenditures show an increase in per capita cost of 254.2 percent over
the same period.

Uintah County estimates its per capita costs for 1979 were $725.17 (Gil-
bert, 1980).

The financial resource base of the Uinta Basin is relatively limited, as
is the case for most sparsely populated rural areas. However, the conven-
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tional oil boom has added significantly to private wealth, as well as to

public sector revenues from sales and property taxes.

Uintah County Personal and Per Capita Income

Table 3-12 shows the median family and per capita incomes for Uintah

County, as well as for the State of Utah. Median family and per capita income

in Uintah County are below the state level. However, percentage changes from

1970 to 1975 for per capita income indicate that Uintah County growth has been
greater than that for the State of Utah.

TABLE 3-12

Uintah County and Utah
Median Family and Per Capita Income

Median Fami iy Income Per Capita Income

Amount
Percent
Change Amou

Percent
nt Change

1970
a

1975
b

1970
a-1975 b 1970

a
1975

b
1970

a-1975
b

Uintah
County

State of

Utah

$8,082

9,320

$13,152

14,329

+ 62.7

+ 53.7

$2,234

2,697

$3,574 +59.9

4,022 +49.1

Source: U.S. Department of Commerce, 1970a.

U.S. Department of Commerce, 1977.

Labor Force and Employment

Table 3-13 illustrates the labor force estimates for Uintah County and
the State of Utah. As indicated by the table, county unemployment rates are
lower than the state average. This trend is expected to continue as the area
hosts economic growth including energy- related industry.

TABLE 3-13

Uintah County and Utah
Labor Force and Employment

Total Total Total Percent
Labor Force Employed Unemployed Unemployment

Uintah County 8,400 8,100 300 3.5

State of Utah 613,800 589,100 24,700 4.0

Source: Utah Department of Employment Security, 1979.
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From 1970 to 1979, the total labor force in Uintah County increased 91.6

percent. Increased activity in conventional oil and gas exploration and

production has resulted in rapid growth of employment in energy-related indus-

try. Overall employment increased by 13.1 percent between 1970 and 1976.

The U.S. Bureau of Labor statistics considers 260 days per year as a full

employment standard. Approximately 44 percent of the total labor force worked
an average of less than 250 days per year. These figures characterize out-

door, weather-sensitive activities, (i.e., oil field work, construction,
etc. ).

Rio Blanco County, Colorado

The economy of the area has been tied to its natural resources. Rio

Blanco County produces 60 percent of Colorado's petroleum and 37 percent of

its natural gas. Nevertheless, agriculture has remained a viable and signi-
ficant contributor to the area's economy.

Property taxes provide the main source of revenue for the city and county
governments.

Rio Blanco County Financial Resources and Institutions

The principal sources of revenue to state government in Colorado are an

income tax and a 3-percent sales and use tax. At the city and county levels,
property taxes provide the main source of revenue.

Future developments in the mineral extraction and utilities industries
can be expected to make substantial contributions to the local tax base.

The Rangely Town government expenditures for 1977 and 1978 show a per
capita increase of 110.7 pecent. Rio Blanco County's government expenditures
for 1977 and 1979 show a per capita increase of 39.3 percent.

Rio Blanco County estimates its total per capita costs for 1979 were
$1,005.87 (Bloomfield, 1980).

Rio Blanco County Personal and Per Capita Income

Table 3-14 shows the median family and per capita incomes for Rio Blanco
County and the State of Colorado. Median family and per capita income in Rio
Blanco County are below the state level. However, the growth rate within Rio
Blanco County has been greater than that for the State of Colorado.
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TABLE 3-14

Rio Blanco County and Colorado
Median Family and Per Capita Income

Median Fami ly Income Per Capi ta Income

Amount
Percent
Change Amount

Percent
Change

1970
a

1975
b

1970
a

1975
b

1970
a

1975
b

1970
a

1975
b

Rio Blanco $8,007 $ll,054
c

+38.0 $2,481 $4,135 +66.6
County

State of 9,552 12,990 +35.9 3,106 4,884 +57.2
Colorado

Source: U.S. Department of Commerce, 1970a.

U.S. Department of Commerce, 1977.

r
Colorado Department of Health, 1976.

Rio Blanco County Labor Force and Employment

There has been an upward trend in the number of jobs in Rio Blanco Coun-
ty. However, employment in the agriculture and service sectors has declined,
while energy- related industry employment has shown the greatest increase.

Table 3-15 illustrates the labor force estimates for Rio Blanco County
and the State of Colorado for May 1979. County unemployment rates are well
below the state average of 3.2 percent. This trend is expected to continue as
the area's continued growth in energy-related industry adds to the area's
economy. The Rio Blanco County labor force increased approximately 18.5
percent from 1970 to 1978.

TABLE 3-15

Rio Blanco County and Colorado
Labor Force and Employment

Total Total Total Percent
Labor Force Employed Unemployed Unemployment

Rio Blanco 2,600 2,554 46 1.8
County

State of 1,370,000 1,326,000 44,000 3.2
Colorado

Source: Colorado Department of Labor and Employment, 1979,
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Approximately 47 percent of the total Rio Blanco labor force worked an

average of less than 250 days per year. These figures characterize activity

dominated by weather-sensitive operations.

HOUSING

Among the most basic elements indicative of a community's level of living

are the nature and condition of its housing. Housing is also one of the most
immediately impacted areas during large-scale construction projects.

Recent residential construction has improved the overall housing profile
for the region, but it has not met the need for additional housing generated
by the existing and the potential energy-related population growth.

Uintah County Housing
Table 3-16 indicates the year-round housing stock for Uintah County and

Vernal between 1970 and 1976.

TABLE 3-16

Uintah County and Vernal
Year-Round Housing Units

Owner Units Rental

1970
a

Units

1976
b

Mobile Homes Total

1970
a

1976
b

1970
a

1976
b

1970
a

1976
b

Uintah
County

Vernal

2,565

822

3,196

1,173

868

278

1,081

397

297

23

1,030

323

3,730

1,123

4,986

1,830

Source: U.S. Department of Commerce, 1970b.

Uinta Basin Association of Governments, 1977.

Factors contributing to the existing housing problems in the area in-

clude: high construction costs, high mortgage rates, inadequate family in-
come, and transitory influx of construction and mining employment, and the
risk of not being able to sell new or preowned housing.

Because of the potential demand for housing, several subdivisions have
been developed. Although these building sites tend to alleviate the demand
for housing in the upper income brackets, affordable housing for moderate- to-
middle income groups will remain a scarce commodity. In addition, there are
four new mobile home parks in Vernal.

Rio Blanco County Housing

A shortage of adequate and affordable housing is one of the most serious
problems facing Rangely. Moderately priced, single-family conventional hous-
ing is virtually unavailable. Construction costs and mortgage rates are
prohibitively high and leave only mobile homes as a housing alternative for
Rangely' s moderate- income families.
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However, Rio Blanco County has approved the issuance of tax exempt bonds

by the county to finance a Residential Mortgage Program for the purpose of

expanding the availability of capital to finance housing for low and middle

income persons in the county.

The first bond issue is a combined issue in cooperation with Moffat
County, Colorado in the amount of $15 million. A possibility exists for a

second issue when the first issue is used up (Rehborg, 1980).

Table 3-17 indicates the year-round housing stock for Rio Blanco County
and Rangely between 1970 and 1976.

TABLE 3-17

Rio Blanco County and Rangely
Year-Round Housing Units

Owner Units Rental Units Mobile Homes Total

1970
a

1976
b

1970
a

1976
b

1970
a

1976
b

1970
3

1976
b

Rio Blanco 1,140 1,467 683 716 145 340 1,968 2,523
County

Rangely
C

273 381 165 254 85 115 523 750

Source: U.S. Department of Commerce, 1970b.

Department of Local Affairs, 1978.

c
Rangely Town Clerk, 1979.

Approximately 490 building sites were added in the Rangely area in 1979.
In addition, three new mobile home parks have been added to the area.

COMMUNITY SERVICES

Uintah County, Utah

Uintah County Education

The Uintah County School District is comparable to the state in the area
of average faculty salary and exceeds the state average for pupil/teacher
ratio. Selected data concerning the school system in 1977 is presented in
table 3-18.
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TABLE 3-18

Uintah County and Utah
Selected School System Data - 1977

Percent of

Faculty With
Masters Degree

Maximum
Salary

Number
of Schools

Pupi 1/Teacher
Ratio

Uintah County 20.4

State of Utah 27.7

$13,500

13,826 563
c

27.2

22.8

Source: Bureau of Economic Research, 1979.

Bureau of Economic Research, 1978.

The Uintah County School District had enrollments at almost all grade
levels that exceeded the system's designed capacity. This situation was
alleviated at the elementary grade level in the fall of 1980 with the opening
of a new elementary school having a capacity for 650 students.

Table 3-19 shows the amount of student population growth as projected by
the district through 1984.

TABLE 3-19

Uintah County
Student Enrollment Projections

1980-81 1981-82 1982-83 1983-84

5,164 5,330 5,374 5,500

Source: Uintah School District Superintendent, 1980.

The district currently has some flexibility, with trailer facilities and
relocatable classrooms, capable of accommodating approximately 200 students.

To adequately prepare for an energy boom, the Uintah School Board has
purchased 85 acres of land for future school construction and use. This would
cut the cost of future land acquisition and speed up the process of providing
new facilities should the need arise. The school district is presently free
of bonded indebtedness.

Vernal Municipal Water Systems

Vernal' s water system has a storage capacity of 2.5 million gallons and a
deliverable capacity of 9 million gallons per day (mgd). Peak demand is 8.65
mgd. An additional 3-mi 1 1 ion-gal Ion storage tank is to be built in the spring
of 1981. The system has a conditionally approved state health rating, pending
corrective action currently underway.
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To meet additional water needs, Vernal has access to the Red Fleet Dam

and Reservoir. This reservoir could supply the Vernal area water system with

12,000 acre-feet of water for municipal and industrial use.

The distribution system in Vernal is under repair through the use of a

$300,000 bond issue approved in 1979. The Central Utah Water Conservancy
District is building a water treatment plant in order to use water from the

Red Fleet Reservoir. This plant is tentatively scheduled to be built by 1982.

Vernal City also expects to receive a grant from the Farmer's Home Administra-
tion and the State of Utah to increase their storage capacity and add some new

water lines.

Vernal Municipal Waste Water Facilities

Vernal City has a waste water treatment plant with a capacity of 2.7 mgd
and a design population equivalent of 7,500 people. The average flow is 1.7

mgd.

The Vernal system presently serves most of Vernal City and a limited
number of county residents in the immediate vicinity. The disposal system,
which was placed in operation in 1957, is overloaded due to increases in

population and infiltration of ground water into the collection system.
A valley-wide sewer system is to be constructed in Ashley Valley. This

system would solve the various problems associated with the existing collec-
tion and disposal systems.

Local governments have received a $6.8-million grant from EPA and state
funds for a new sewage treatment lagoon system and new sewer lines. Construc-
tion began in March 1980 and should be completed in 1981. The new plant is

designed to accommodate a population of about 20,000 people with provisions
for modifications to more than double this capacity.

Vernal City Fire Protection

The City of Vernal is served by an all-volunteer fire department with 20
active members. Their equipment consists of two 1 ,250-gallon-per-minute (gpm)
pumpers, one 750-gpm pumper, and one 500-pound dry chemical unit.

Fire protection class ratings range from 1, the most adequate, to 10, the
least adequate. The City of Vernal has a class rating of 6.

Uintah County Law Enforcement

Law enforcement in Uintah County is administered by the Uintah County
Sheriff's Department, the Vernal Police Department, and the Utah State Highway
Patrol. Uintah County has one full-time sheriff and nine deputies. The Utah
Highway Patrol has 13 patrolmen assigned to cover the major highways through-
out the county.

The City of Vernal has 13 full-time officers, 13 patrol cars, and one
truck at its disposal.

A 6-cell detention facility is operated by the Uintah County Sheriff's
Department in Vernal.

Vernal and Uintah County Health Facilities and Personnel

Table 3-20 shows the ratio of doctors and dentists to population in the
area in 1979.
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TABLE 3-20

Uintah County Physician-Dentist/Population Ratio

Physician/ Dentist/
Total Number Population Total Number Population

of Physicians Ratio of Dentists Ratio

Vernal 6 1:1100 7 1:943

Uintah County 6 1:3413 7 1:2925

State of Utah 1,801 1:684 851 1:1447

(1976)
a

Source: Uintah County Hospital, 1979.

Bureau of Economic and Business Research, 1979.

Vernal has three medical clinics, a new 36-bed hospital, and no free or
nonprofit clinics. The hospital is fully equipped for surgery and other
procedures and is currently being utilized well under capacity.

Ambulance service is provided by Uintah County and staffing is provided
by volunteer emergency medical technicians.

Rio Blanco County, Colorado

Rio Blanco County Education

Although the Rio Blanco County School District (RE-4) average faculty
salaries are lower than the state average, the District is well below the
state average for pupil/teacher ratio. Selected data concerning the school
system is presented in table 3-21.

TABLE 3-21

Rio Blanco County and Colorado
Selected School System Data - 1977

Rio Blanco Coijnty Colorado

Percent of Faculty wi th 39.5 38.0
Masters Degree

Average Salary 12,393.0 14,018.0

Number of Schools 3.0 1,263.0

Pupil Teacher Ratic
a

) 14.3 19.6

Source * a
Colorado Department of Education, 1978.
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The Rio Blanco County School District (RE-4) has enrollments at all grade

levels that are well below the system's design capacity. Enrollment figures

for the 1979 school year indicate an average utilization of 46 percent of the

1,200 student capacity.
Table 3-22 shows the projected student population growth for the years

1980 through 1984.

TABLE 3-22

Rio Blanco County
Student Enrollment Projections

1980 1981 1982 1983 1984

610 635 660 710 760

Source: Rangely Superintendent of Public Schools, 1979.

Rangely Municipal Water Systems

Rangely 1

s water supply is presently provided by an intake from the White
River. The plant storage capacity is 0.75 mgd which equals the town's summer-
time peak demand (Beard, 1980). The storage and distribution system was
rebuilt in 1965 and is in good condition. The system meets applicable state
and local standards.

A new treatment plant for Rangely was completed in 1978. The old plant
will be retained for emergencies and to provide service during future expan-
sions of the new plant.

Present capacity is 2.6 mgd and would service a population of up to 5,000
persons. The new plant will eventually provide 4.32 mgd to serve a population
of approximately 10,000 persons. Rangely holds a 30.95-cfs water right on the
White River for future expansion.

In order to finance improvements in the water system, Rangely has incur-
red some long-range debt. Some $1.2 million is owed to the Economic Develop-
ment Administration and the Colorado Water Conservation Board. The Town has
not been able to start repaying this latter debt since incurring it in 1978.
Another $150,000 loan application for water plant improvements are approved in

January 1981.

The Town has attempted to meet these liabilities and high operational
costs with its water rates and plant investment fees. However, this has not
been sufficient to date.

Rangely Municipal Waste Water Systems and Treatment Facilities

Sewage collection and treatment is provided by the Rangely Sanitation
District, the boundaries of which closely coincide with the town limits.

The sewage treatment plant has a design capacity to serve a population of
10,000. Construction has been staged to initially serve 4,000 persons and
handle 0.4 mgd, with a second stage to serve an additional 6,000 persons and
handle 1 .0 mgd.
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Rangely Fire Protection

Rangely is served by an al 1 -volunteer fire department with 22 active

members. Their equipment consists of five vehicles, which include one 1,250-

gpm pumper, one 1,100-gal. tanker, and one 90-gpm "quick attack" truck. They

also plan to add a new 500-gal. tanker when funds permit.

Fire protection class ratings range from 1, the most adequate, to 10, the

least adequate. Rangely has a class rating of 8.

Rio Blanco County Law Enforcement

Law enforcement in Rangely is administered by the County Sheriff's De-

partment, the Rangely Police Department, and the Colorado State Highway Pa-

trol. The Sheriff's Department has three full-time deputies stationed in

Rangely. The Colorado Highway Patrol has two patrolmen in Rio Blanco County.

Rangely has four full-time officers, three patrol cars, and a 2-cell detention
facil ity.

Rio Blanco County Health Facilities and Personnel

Table 3-23 indicates the number of physicians and dentists available in

1979 relative to the Rangely area population.

TABLE 3-23

Rio Blanco County and Colorado
Physician-Dentist/Population Ratio

Total Number
of Physicians

Physician/
Population

Ratio
Total Number
of Dentists

Dentist/
Population

Ratio

Rangely 2 1:1056 1 1:2112

Rio Blanco County 4 1:1562 2 1:3124

State of Colorado 3,795
(1970)°

1:581 1,104 1:1999

Source: Rangely District Hospital, 1979.

U.S. Department of Commerce, County and City Data Book, 1977.

The Rangely District Hospital and Medical Clinic presently have two
full-time practicing physicians and a full-time dentist.

The Rangely District Hospital has a capacity of 28 beds and could serve a

population of between 7,500 and 9,000 people. Based on current population
projections, there would be a need to add 12 additional beds by 1983 if oil

shale developments were approved. The hospital provides ambulance service in

the Rangely area. The hospital is currently used at about 22 percent (Le-
Moine, 1980) of capacity.
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QUALITY OF LIFE

Uintah and Rio Blanco County Community Homogeneity

Historically, communities in Uintah and Rio Blanco Counties have been

culturally homogeneous and have valued neighborl iness, friendliness, mutual

self-help, close family ties, family pride, economic independence, local

autonomy, and a strong religious life. Energy development since World War II

has gradually weakened this cultural homogeneity.

Uintah and Rio Blanco County Public Attitudes

Residents have traditionally regarded the natural environment as impor-

tant to personal psychological well-being. While local people enjoy the rural

landscape character, great emphasis is also placed on controlled economic
development which must inevitably result in increased urbanization. In re-

sponse to a survey (Opinion Sampling Research Institute, 1975) concerning the
alternatives of economic growth versus rural character, 63 percent of Vernal
residents indicated economic growth was important, 26 percent felt that rural

character was important, and 11 percent were undecided. Sixty-one percent of
the Rangely populace said economic growth was important, 27 percent stated
rural character was important, and 12 percent were undecided. A similar
percentage spread indicated that increases in population would be favored if

local taxes would rise only moderately.
In Rangely, there is an apparent increasing liberal attitude toward

growth. Growth is regarded as important to economically uplift the area out
of a declining period of oil production, which in the past has been the com-
munity's main source of income. Conversely, northwestern Colorado residents
do not want growth to become unmanageable or to destroy the existing fabric of
social life. It has been expressed previously that they do not want to pay
the social and environmental costs of power generation that would be exported
to distant cities (USDI, BLM, 1976).

County commissioners from both Uintah and Rio Blanco Counties have re-
cently expressed a positive attitude toward having the Moon Lake project in
their respective areas.

An attitudinal survey of the Vernal area (Geertsen et al., 1975) indi-
cated that 79 percent of residents said their community was a good or excel-
lent place to live, and 64 percent felt they were fully accepted as a part of
the community. In response to whether the community was a good place to raise
a family, 49 percent said it was a strong point for Vernal, and 38 percent
thought it was satisfactory. Asked if the community provided opportunities to
earn a livable income, nearly 43 percent said it was satisfactory, and 33
percent said it was a community strength. (Similar data from the Rangely area
is not available. )

Quality of Life Indicators

Energy development has already caused substantial changes in population
mix and patterns of everyday life in the communities within the project area.

Conservative social attitudes and emphasis on strong family ties have
thus far maintained average to low divorce rates in the area. Divorce rates
of 3.6 per 1,000 population have been recorded for Uintah County in 1975, 6.2
per 1,000 for 1976, and 4.7 per 1,000 for 1977 (Utah Bureau of Health Statis-
tics). Comparable figures for Rio Blanco County are: 4.2 per 1,000 for 1975,
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5.3 per 1,000 for 1976, and 5.4 per 1,000 for 1977 (Colorado Health Statistics

and Vital Records Division).
For its population size, juvenile delinquency appears to be a substantial

problem in the impact area. Uintah County reported 455 offenses in 1978 (Utah

Juvenile Court, 1978). The Rio Blanco County Sheriff's Office reported 34

juvenile arrests in 1978. In contrast, low incidence of dropouts has been
indicative of the emphasis traditionally given to formal education. In the

last 3 years, Rangely High School (1979 enrollment of 318) experienced a total

of 26 dropouts and Uintah High School (Vernal) (1979 enrollment of 866) had 38

dropouts (Uintah and Rangely High Schools, 1979).

There are low incidences of crime, as would be expected in a rural area.

Table 3-24 lists the basic crime statistics that have been recorded for the

project area.

TABLE 3-24

Crime Statistics for 1978

Total Motor
County Larceny Vehicle

Population Murder Rape Robbery Assault Burglary Theft Theft

Uintah
County 18,600 1 1 21 92 20

Rio Blanco 5,300 9 50 125 6

County

Sources: Utah Bureau of Criminal Identificat ion, 1978.

Colorado Bureau of Investigation, 1978.

SECONDARY INFLUENCE ZONE

INTRODUCTION

The secondary influence zone is defined as the area within about a 2-hour
driving distance from Vernal and Rangely (figure 3-5). Studies have shown
that most people will drive up to 2 hours for weekend recreation (Utah Dept.
of Natural Resources, 1973). It is assumed that most recreational pursuits
would be confined to this area.

The Uinta Basin makes up the majority of the secondary influence zone.
It is bordered by the Uinta Mountains on the north, the Wasatch Mountains and
high plateaus on the west, the White River Plateau and the West Elk Mountains
on the east, and the Uncompaghre Plateau on the southeast (Thornbury, 1965).
It is rich in energy resources such as minerals, oil shale, oil and gas, and
tar sands. Many plans and proposals have been made for the development of
these resources, but no accurate projections of the extent and time of devel-
opment can be made.

Only those resources which could be significantly impacted by increased
recreational activities are described below.
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THREATENED AND ENDANGERED PLANTS

Within the secondary influence zone, there are 44 plant species that have

been identified as threatened and endangered (see Appendix 15 in the Draft

EIS).

One plant species, the Uinta Basin hookless cactus (Sclerocactus glaucus )

has been officially listed (Federal Register , October 11, 1979).

ANIMAL LIFE

TERRESTRIAL

Over 400 species of vertebrate wildlife are found within the secondary

influence zone. Of major importance are: four species of endangered wildlife

(bald eagle, peregrine falcon, whooping crane, and the black- footed ferret);

five big game species (including bear and mountain lion in Colorado); 11

species of upland and small game (including bear and mountain lion in Utah);

10 species of waterfowl; and wild horses. All of the above are of importance
or are protected by Federal and State laws for their endangered status or

other public concern. Their general distribution is shown in figure 3-6.

Big game species in the area are elk, mule deer, pronghorn antelope,
bighorn sheep, and moose. The Uinta Mountain range and its foothills are one
of the region's best elk and primary moose habitats. Mule deer are the most
abundant big game species and the region provides a great deal of critical
winter and summer habitat for this species. Antelope are found throughout the
region. Upland and small game include mountain lion, bear, sage grouse,
ringneck pheasants, blue and ruffed grouse, Merriam's turkey, mourning dove,

snowshoe hare, and cottontail rabbits, except in Colorado where bear and lion
are considered to be big game.

The secondary influence zone is in a major north- south flyway for migrat-
ing waterfowl and is used by nesting waterfowl.

The bald eagle is a winter migrant which primarily uses areas where water
is abundant; however, it does hunt in non-water areas and often utilizes road
kills of mule deer and small mammal mortalities for a winter food supply. The
peregrine falcon inhabits the area, with nesting areas reported in Dinosaur.
The whooping crane passes through the area in spring and fall as it migrates
south from nesting areas in Idaho to winter in New Mexico. The black-footed
ferret is extremely rare and may no longer inhabit the area.

There is also a herd of wild horses (approximately 35 to 40) in the
vicinity of Bonanza, Utah which ranges in the rough country north of the White
River.

AQUATIC SPECIES

Important Utah fisheries within the region include Flaming Gorge, Stein-
aker, Pelican Lake and Bottle Hollow Reservoirs, and many other small lakes
and stream fisheries that support both warm and cold water species. Flaming
Gorge is important for its year-round and trophy fishing.

The Green River is a critical reproduction area for endangered and rare
fish.

Important Colorado fisheries within the region include Trappers Lake,
Lake Avery, Rio Blanco Lake, Highline Lake, Rifle Gap, Grass Valley, Elk Head,
and Mack Mesa Reservoirs along with many high mountain and stream fisheries.
Colorado cutthroat inhabit Trappers Lake, and it is the only source of eggs
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for this species. Rifle Gap and Elk Head Reservoirs are important because

they support both warm and cold water species.

Colorado sections of the White, Green, and Colorado Rivers are also

important habitat for the same endangered and rare species as found in the

Utah sections of these rivers.

CULTURAL RESOURCES

Within the secondary influence zone, 17 sites are currently listed in the

National Register of Historic Places (as of March 4, 1980). Seven of these

are in Utah, ten in Colorado, and most are prehistoric villages and rock art

sites. A few historic ranches and cabins complete the list.

In addition, Utah and Colorado have designated 39 sites in the secondary
influence zone as having State and local signif icance--3 in Utah and 36 in

Colorado (Burns and McDonnell, 1980c). The majority of these are historic
cabins, ranches, and homesteads.

The Dominguez-Escalante National Historic Trail route passes through the

secondary influence zone. A roadside exhibit, Musket Shot Springs, marks this
route east of Vernal , Utah.

RECREATION

Several major recreation attractions are within the secondary influence
zone including Flaming Gorge National Recreation Area, Dinosaur National
Monument, Colorado National Monument, and the Flat Tops Wilderness and High
Uintas Primitive Areas (see figure 3-7). There are two national forests and
five state parks within the zone. These attractions are summarized in table
3-25. Developed facilities in these areas that are used near capacity and
would deteriorate with small increases in use are summarized in Appendix 18 in

the Draft EIS.

Due to public ownership, much of the land in the influence zone is avail-
able for dispersed outdoor recreation. Water-based activities occur at Flam-
ing Gorge and other reservoirs, and on the Green River in Lodore, Whirlpool,
Split Mountain, Desolation, and Gray Canyons.

Both Vernal and Rangely have active municipal/county recreation programs
and recently constructed community recreation centers. Facilities are sum-
marized in table 3-26. Both Vernal and Rangely have active municipal and
county recreation programs. Rangely has a recently constructed community
recreation center designed to serve a population of 10,000 people. An indoor/-
outdoor swimming pool was recently completed in Vernal. The municipal recrea-
tion facilities in each community are summarized in table 3-26.

TRANSMISSION SYSTEM

INTRODUCTION

The affected environment for each resource is displayed by segment in
figures 3-8 through 3-23 in the Draft EIS. The segments are identified in the
pocket map in the Draft EIS. The affected environment is summarized in table
3-27 and Appendix 19 in the Draft EIS provides a description of the resource
categories presented in table 3-27.
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TABLE 3-25

Recreation Attractions Within Secondary Influence Zone

Administering Agency Site Attraction (Special Values) Location

National Park Service

U.S. Forest Service

Colorado National
Monument

2. Dinosaur National
Monument

3. Ashley National Forest

White River National
Forest

U.S. Fish and Wildlife 5. Ouray National Wildlife

Unique geologic features,
camping, scenic areas,
hiking.

Fossil excavations, camping,
hiking trails, river rafting,
Island Park Game Management
Area.

Flaming Gorge National
Recreation Area, High Uintas
Primitive Area, Drive
Through the Ages, Sheep
Creek Canyon Geologic Area,
camping, hiking, boating,
river rafting, hunting,
fishing, snowmobil ing.

Flat Tops Wilderness,
Trapper Lake, hiking,
camping, hunting, fishing.

Service

State of Utah

State of Colorado

Refuge

6. Jones Hole Federal
Fish Hatchery

7. Brown's Park National
Wildlife Refuge

8. Starvation Lake State
Beach

9. Steinaker Lake State
Recreation Area

10. Stewart Lake Waterfowl
Management Area

11. Whiterocks Fish Hatchery

12. Highline State Park

Starvation Lake, camping
fishing, boating.

Steinaker Reservoir,
camping, boating, fishing.

Scenic views, camping,
boating, swimming.

13. Island Acres State Park Rock climbing, swimming,
camping.

Other

14. Rifle Gap Falls State
Park

15. Rifle Falls Wildlife
Area

16. Rio Blanco Wildlife
Area

17. Bottle Hollow Resort

18. Green River

19. Midview Reservoir

20. Pelican Lake

21. Strawberry Reservoir

Camping, hiking, rock
climbing, boating.

Fishing, boating.

Rafting, fishing.

Fishing.

Fishing

Fishing, camping

Grand Junction, CO.

NE Utah, NW Colorado.

NE Utah.

NW Colorado.

E Central Utah.

NE Utah

NE Utah

NE Utah

NE Utah

NE Utah

NE Utah

Loma, CO.

Grand Junction, CO.

Rifle, CO.

Rifle, CO

NW Colorado.

Roosevelt, UT.

NE Utah, NW Colorado.

NE Utah.

NE Utah.

NE Utah
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TABLE 3-26

Municipal Recreation Facilities

Vernal Rangely

Recreation Center 1

Fairground/Rodeo Park 1 1

Golf Course 1 1

(construction
planned 1981-82)

Tennis Courts 8 7

Swimming Pools 1 1

Archery Range 1

Shooting Range 1

Baseball/Softball Fields 6 2
C

Ice Rink 1 1

Town Parks 25 acres 17.5 acres
(two additional
planned for
about 70 acres)

Recreation/Open Space 873 acres 600 acres

In Rangely: Part of the Recreation Center Complex which
also includes handball courts, weight room, sauna, etc.

There are three shooting areas at Rangely, one of which
is maintained by sportsmen.

Three additional fields are scheduled for construction
during 1981-82 in Rangely.
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TABLE 3-27

Transmission System Affected Environment
Section A

Bonanza Unit 1 Routing Alternatives

Bonanza or Rangely Plant Site
Tank Hollow to Hona--345-kV System via

D airy Fork Thistle Canyon Utah ValleyResource Category
Bonanza to Tank Hoi low--345-138-kV Combined System via.

Upalco-Fruitland Upalco-Sowers Castle Pk. -Sowers Castle Pk. -Fruitland

Soil Erosion Hazard
Moderate 76.7
Severe 45.0

Paleontology
High 105.7
Moderate 10.0
Low 1.0
Negligible 5.0

Vegetation Types
Cold Desert 72.1
Pinyon-Juniper 15.5
Forest 8.0
Mountain Brush 6.5
Cultivated 20.0
Riparian (number of 5

crossings)
Threatened and 12.5
Endangered Species
Habitat

Animal Life Habitat
Terrestrial

Antelope 4.0
Deer 51.5
Elk 23.0
Sage Grouse 16.5
Turkey --

Golden Eagles 5.0
Wild Horse —
Waterfowl 9.0
Moose --

Threatened and Endangered
Whooping Crane 2.0
Bald Eagle 5.0

Aquatic (No. of crossings] i

Threatened and 1

Endangered
Trout

Critical 1

High Priority --

Substantial 2

Limited --

Channel Catfish
Limited --

Small Fishery --

Cultural Sites
Eligible for Listing --

Not Eligible --

Visual Resource Management
Scenic Quality

A 0.0
B 37.5
C 84.2

Visual Zone
F 40.5
M 50.0
B 20.7
SS 10.5

74 7

57

93 7

37

1.

78 2

19. 1

8. 5

9.

17.

3

19.5

4.0
40.0
40.0
36.0

3.0

2.0
2.0

0.0
61.0
70.7

53.0
57.5
10.7

10.5

82.7
57.0

110.2
27.0

2.5

103 2

15, 5

7.

9.

5.

45.0

4.0
45.0
40.0
48.5

59.0
14.0

14.0

2

60 5

79. 2

71, 2

48 5

20

0,

86.7
45.0

123.6

7.5

95.2
15.5

8.0

6.5
6.5

9

41

4.0
38.0
23.0
22.0

5.0
42.5
18.0

16.0

2

0.0
24.5
107.2

72.7
29.0
30.0
0.0

48.8

12

19 8

15 ,0

2

12

13. 3

4, 4

18 5

0.

1

6

2.0

38.0
35.2
4.0

1.2

29 6

20

11

10

21, 6

7.

50.1

2.2

0.0
24.5
25.6

27.1

10.5

5.5
7.0

41.1

13.8 18.8
12.3 —
19.0 10.0
5.0 12.8

15.0 13.8
19.6 17.3
4.0 3.5
11.5 --

-- 6.5
2 2

2.2

40.3 29.3
37.5 8.8
4.0 --

1.2 --

0.5

0.0
37.0
4.1

38.1

3.0
0.0
0.0

152



TABLE 3-27

Transmission System Affected Environment
Section A

Bonanza Unit 1 Routing Alternatives

Bonanza or Rangely Plant Site Bonanza--138-kV System via.

Bonanza-Rangely Bonanza-Rangely
Mellon Hill

Kanqely HI

Price Canyon-Water Hoi 1ow--345-kV via
Eccles Canyon Sowers Canyon/Dairy Fork Sowers Cyn/Thistle Cyn Bonanza-Vernal little Bonanza

39.5 54.5 55.0

25.5 23.7 25.7

19.5

20.0

17.5

12.0
9.0

1.0

0.7

8.5
22.2

14.0
2.7

8.0
21.8
5.0
1.0

1.7

21.5
23.7
3.5
6.3

24.3
14.2
6.5
10.0

4.0

2.5

4.2 21.2
17.0 2.5

4.3 -

18.6 16.2
4.6 7.5

2.3 ._

3

8.0 6.2

10.0
15.7

25.7

3.0

6.0
6.0

48.7
46.0
25.0

54.8
52.8
25.0

4.0 4.0 4.0

8.0

6.2
1.0

2.0

153

1.0 1.0

1

1.9

26.6
11.0

14.8
5.9
7.0

11.8

0.0
50.8
0.7

21.0
6.0
18.8
5.7

49.5
5.5

29.0
6.0
14.3
5.7

0.0
4.0

21.5

0.0
4.5
13.0

0.0
2.5

23.2

16.3

2.0
7.2
0.0

0.0
11.0

3.0
3.5

15.7

4.0
3.5
2.5

(continued)



TABLE 3-27, Section A (continued)

Resource Category
Bonanza to Tank Hoi 1 ow-- 345-1 38- kV Combined System via

Bonanza or Rangely Plant Site

Tank Hollow to Mona--345-kV System via

Upalco-Fruitland Upalco-Sowers Castle Pk, -Sowers Castle Pk. -Fruitland Dairy Fork Thistle Canyon Utah Valley

Visual Resource Management (continued)
Sensitivity

H 22.0 8.0 20.5
M 64.2 62.5 31.0
L 21.5 61.2 88.2

Existing Contrast
L 58.7 52.2 74.0
M 63.0 71.5 55.2
H 0.0 8.0 10.5

Visual Resource Management
Zone

I 0.0 0.0 0.0
II 16.5 0.0 0.0
III 14.0 31.5 36.5
IV and V 93.0 100.2 103.2

Highway Crossings
Number 6 6 3

ADT 7, 870 1,120 7,130

Recreation Sites
(existing visual contrast)

Starvation Lake M -- --

State Park
Brough Reservoir L L --

Scenic Loop Road L
-- --

(proposed)
Roadless Area L -- --

(proposed)
Summer Homes -- M M
Gooseberry Campground -- -- --

Lower Gooseberry Res. -- -- --

Skyline Drive -- -- --

Snow Play Area -- -- --

Strawberry Recreation H -- --

Complex

Land Use
Crosses Rangely
Recreation and Public
Purposes Application

Commercial Timber

Off-road Vehicle Closure
Area

Existing Coal Operations

Urban Area

8.0

25.0
63.0
43.7

0.0
32.1

17.5

70.0
44.7
17.0

32.6
16.0
1.0

0.0

6.0
22.0
103.7

0.0

0.0
12.6

37.0

3

840
3

9,775

8.0

All numbers indicate miles of transmission right-of-way (ROW) except where noted.

1.0

0.0
43.6
6.5

14.5
26.1

9.5

0.0
0.0

20.1

30.0

14,775

1.0

22.3
18.8
0.0

0.0
6.8

34.3

0.0
19.3

17.0
4.8

4

18,215

6.0

The area i

in the project area

Not available.

s historic habitat for the peregrine falcon (endangered) and blackfooted ferret (endangered), however, they are not presently found
iect area.

r J
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TABLE 3-27, Section A (continued)

Bonanza or Rangely Plant Site
Price Canyon-Water Hoi low--345-kV via: ^

Eccles Canyon Sowers Canyon/Dairy Fork Sowers Cyn/Thistle Cyn Bonanza-Vernal

Bonanza--138-kV System via.

Bonanza-Rangely
Little Bonanza

Bonanza-Rangely
Mellen Hill

22.2
11.5

5.8

22.1
17.4

10.7

5.0
23.8

3

,785

6.0

43.5
2.0

26.5
19.0
6.0

0.0

0.0
27.0
24.5

6

43.5
5.5

11.2
29.0
14.8

49.3
11.2

2

5,850 4,075

0.0 0.0

9.8 11.5
15.7 6.0

7.2 8.5
11.0 9.0
7.3 0.0

0.0 0.0

0.0 0.0
3.0 0.0

22.5 17.5

3
c

1

285

1.5

11.7

12.5

12.5
13.2
0.0

0.0
0.0
3.0

22.7

2

,285

5.7

1.0

2.0 3.0

(continued)
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TABLE 3-27 (continued)
Section B

Rangely Unit 1 Routing Alternatives

Rangely to Tank Hoi low--34b- 138- kV Combined
Upalco-Fruitland Upalco-Sowers Castle Hk. -Sowers

System via.

Castle Pk-r-rult land

Rangely--! 38- kV System
Range ly-Vernal Range ly-Rangely Sub".Resource Category

Soil Erosion Hazard
Moderate 107.4
Severe 45.0

Paleontology
High 105.7
Moderate 10.0
Low 1.0
Negligible 5.0

Vegetation Types
Cold Desert 81.9
Pinyon-Juniper 30.0
Forest 9.0
Mountain Brush 11.5
Cultivated 20.0
Riparian (No. of 5

crossings)
Threatened and 9.5
Endangered Species
Habitat

Animal Life Habitat
Terrestrial

Antelope 0.0
Deer 72.9
Elk 23.0
Sage Grouse 26.5
Golden Eagle 5.0
Wild Horse 16.0
Waterfowl 10.0
Threatened and Endangered
Whooping Crane 2.0
Bald Eagle 7.0

105.4
57.0

93.7
37.0
1.0

87.9
34.0
9.5
14.0

17.0

3

19.5

0.0
63.4
40.0
46.0

16.0

3.9

2.0

2.0

119.7
57.0

110.2
27.0

2.5

122.3
30.5
7.0

11.9
5.0

13

43.5

4.

64.

40.

64.

63.

24.

24.0

122.7
45.0

124.2

7.5

114.3
30.5
8.0
9.4
6.5

14

58.0

4.0
45.5
23.0
44.0
5.0

46.0
28.0

26.0

Aquatic (No. of cross
Threatened and

Endangered
Trout

ings)

2 2 4 4

Critical
High Priority
Substantial

Channel Catfish
Limited

1

1

2 4

1

4

1

--

Cultural Resources (No.

Eligible to Listing
Not Eligible

of si tes)

2

] 1

2

1 1

Visual Resource Management
Scenic Qual ity

A

B

C

0.0
35.5
108.0

0.0
58.5
95.0

0.0
67.0
109.7

0.0
31.0
137.7

Visual Zone
F

M

B

SS

52.0
49.5
20.5
21.5

63.0
58.5
10.5
21.5

90.2
56.5
23.0
7.0

83.7
46.0
32.0
Z.O

Sensitivity
H

M

L

36.0
63.5
44.0

22.0
60.0
71.5

23.5
47.5
105.7

29.0
79.5
60.2

54.3

26.0
24.0
4.3

29.0
17.0
1.0

5.0
2.3

2.0

0.0
20.0

10.0

16.0

1.0

1.0

15.5

15.5

8.0
7.5

15.5

9.0

9.0

1

2 --

1
"

0.0
4.0
50.3

0.0
2.0
13.5

26.3
9.0
8.0
]].0

9.0
3.0
0.0

3.5

14.0
11.8

28.5

4.0
7.0

4.5

(continued)
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TABLE 3-27, Section B (continued)

Rangely to Tan k Hollow--345-138-kV Combined Sy 5tem VIS1. Rangely-- 138-kV Sys tern

Resource Category Upalco-Fruitland Upal<:o-Sowers Casitle Pk -Sowers C,astle PI.;-Fruitl and Rangely -Vernal Rangely -Raiigely Sub.

Existing Contrast
L 61.0
M 71.5
H 11.0

53.5
81.0
19.0

96.0
70.2
10.5

89.0
62.7
17.0

19.0
22.0
13.3

7.5
8.0
0.0

Visual Resource Management
Zone

I 0.0
II 16.5
III 29.0
IV and V 96.0

0.0
0.0

43.5
110.0

0.0
3.5

38.0
135.2

0.0
9.5

24.5
134.7

0.0
0.0
18.0
36.3

0.0
3.5
2.5
9.5

Highway Crossings
Number 9

ADT 9,890 13

9

,520 9,

6

,095 4,

4

765
3
c

2

1,680

Recreation Sites
(existing visual contrast)

Summer Homes
Starvation Lake

State Park
Brough Reservoir
Scenic Loop Road
(proposed)

Roadless Recreation
Area (proposed)
Strawberry Recreation
Complex

Land Use
Off-road vehicle closure
areas

Crosses Rangely
Recreation and
Public Purposes
Act Application

Urban Area

8.0

L

L

H

8.0

4.0 4.0

5.0

2.0

All numbers indicate miles of transmission right-of-way (ROW) except where noted.

The area is historic habitat for the peregrine falcon (endangered); and blackfooted ferret (endangered), however, they are not presently found
in the project area.

Not available.

(continued)
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TABLE 3-27 (continued)
Section C

Unit 2 Routing Alternative

Bonanza-Mo jntain Green 345- kV via Rangely-Mo untain Green 345-kV via Bonanza or Rangely 345-kV
Upalco- Castle Pk.- Upalco- Castle Pk.- Mountain Green-

Resource Cateqory Lone Tree Fruitland Fruitland Lone Tree Fruitland Fruitland Ben Lomond Mona-Ben Lomond

Soil Erosion Hazard
Slight -- -- -- -- -- -- 5.0 59.7
Moderate 78.4 122.6 120.1 107.2 153.3 157.1 17.0 40.0
Severe 103.5 62.0 62.0 103.5 62.0 62.0 2.0 14.0

Paleontology
High 51.2 121.6 130.1 73.0 143.4 149.1 2.0 —
Moderate 62.0 22.0 12.0 69.0 30.9 30.0 -- 18.5
Low 41.7 9.0 8.0 41.7 9.0 8.0 17.0 95.2
Negl igible 27.0 32.0 32.0 27.0 32.0 32.0 5.0 --

Vegetation Types
Cold Desert 97.3 86.1 101.7 107.7 95.9 120.8 12.5 21.5
Pinyon-Juniper 24.6 23.1 23.5 37.0 38.0 38.5 -- 3.0
Forest 40.0 25.0 25.0 41.0 26.0 25.0 5.0 --

Mountain Brush 10.0 25.9 25.9 15.0 30.9 28.8 6.5 --

Cul ivated 10.0 24.5 6.0 10.0 24.5 6.0 -- 78.6
Riparian (No. of 5 6 7 5 4 14 3

--

crossings)
Threatened and 17.0 9.5 40.0 12.0 8.5 38.5 -- --

Endangered Species
Habitat

Wet Meadow (marsh) 12 -- -- 12 — -- -- (10.5)

Animal Life Habitat
Terrestrial

Antelope 4.0 4.0 4.0 4.0 -- --

Deer 50.7 94.4 80.9 60.7 115.8 88.4 8.0 7.0
Elk 65.7 65.9 65.9 65.7 65.9 65.9 8.0 7.0
Moose 56.2 83.8 83.8 56.2 83.8 83.8 -- --

Sage Grouse 38.0 65.4 64.0 48.0 74.5 79.5 -- --

Sharptailed Grouse -- -- — 13 -- -- -- --

Golden Eagle -- 5.0 5.0 -- 5.0 5.0 -- --

Raptor -- -- -- -- -- 5.0 5.0 --

Wi Id Horse -- -- 42.5 16.0 16.0 46.5 -- --

Waterfowl 27.0 18.5 27.5 27.0 19.4 37.5 -- 15.0
Threatened and Endange red
Whooping Crane -- 2.0 -- -- 2.0 -- -- --

Bald Eagle 1.0 5.0 14.0 1.0 5.0 24.0 — —

Aquatic (No. of crossings)
Threatened and I 1 2 1 2 4 -. ..

Endangered
Trout

Critical rare 3 -- --
3 -- -- -. __

Critical 4 4 4 4 4 4 2 -.

High Priority 4 5 5 4 5 5 5 --

Substantial 2 10 9 2 10 9 2
Unclassified 10 — -- 10 -- --

Limited -- --
1

-- --
1

-
3

Cultural Resources (No. of sites)
Eligible for Listing 1

-- —
1 2 __ __

Not Eligible 2 --
1 2 1 1

- --

Visual Resource Management
Scenic Quality

A 13.5 0.0 0.0 13.5 0.0 0.0 __
e 59.0 88.4 75.4 59.0 86.4 81.9 3.0 _.
c 109.4 96.2 106.7 138.2 128.9 137.2 21.0 113.7

Visual Zone
F 54.7 78.9 108.6 64.7 108.8 125.1 24.0 87.7
M 59.7 70.5 39.5 70.7 60.5 50.0 26.0
B 35.5 10.7 20.0 36.3 10.5 23.0 _.
SS 32.0 24.5 14.0 39.0 35.5 21.0 — --

(continued)
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TABLE 3-27, Section C (concluded)

Bonanza or Rangely 345-k~V~

Resource Category

Bonanza-Mountain Green 345- kV via

Lone Tree
Upalco-
Fruitland

Castle Pk.-
Fruitland

Rangely-Mountam Green 345-kV via

Upalco- Castle Pk.-

Lone Tree Fruitland Fruitland
Mountain Green-

Ben Lomond Mona-Ben Lomond

Sensitivity
H

M

L

39.5
42.5
99.9

17.5

112.4
54.7

8.0
111.4
62.7

53.5
44.5
111.0

31.5
121.3
62.5

12.0

129.9
77.2

Existing Contrast
L

M

H

107.9
63.0
11.0

61.2
123.4

0.0

70.0
95.1

17.0

119.7
74.0
17.0

65.0
139.3
11.0

90.0
112.1

17.0

3.0
21.0

0.0
0.0

24.0

53.0
42.7
18.0

5.0
18.0
90.7

Visual Resource Management
Zone

I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
II 24.0 14.5 2.0 24.0 14.5 5.5 3.0 0.0
III 38.5 61.5 67.5 53.5 76.5 70.0 0.0 53.0
IV and V 119.4 108.6 112.6 133.2 124.3 143.6 21.0 60.7

Highway Crossings
Number 7 4 6 6 13 13 2 19
ADT 13 025 11 ,780 14 800 13 005 11 ,780 11 ,780 11 ,260 125,395

Recreation Sites
(exising visual contrast)

Lost Creek Res.

Starvation Lake
State Park

Red Cloud Loop Rd.

Strawberry Lake
State Park

Rockport Lake and
C.G.

Merkley Park
Echo Reservoir
Remember the Maine

C.P.

Brough Reservoir
Brown Lake and C.G.

Half Moon Park
Summer Homes

Proposed High Uintas
Wilderness Area

Land Use
Cross Rangely
Recreation and
Public Purposes
Act Appl ication

7.0

Urban Area

Commercial
timber areas.

6.0

29.5

6.0

29.5

4.0 19.0 43.7

U. S. Forest Service
Off-road Vehicle
Closure Area

12.0 12.0

Confl ict with Vernal
Planning Unit Land
Use Plan

29.5 29.5

All numbers indicate miles of transmission right-of-way (ROW) except where noted.

The area is historic habitat for the peregrine falcon (endangered) and blackfooted ferret (endangered); however, they are not presently found
in the project area. r *

'Not available.
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AFFECTED ENVIRONMENT

MINOR TEXT REVISIONS TO THE LINEAR PROFILE KEY AND SEGMENTS

The following items should be added to the linear profile key (page 217

of the Draft EIS):

Under the subdivision Planning Unit By Name , add A.O.S.C. : Area of

Special Concern.

Under the subdivision Special Animals
,

add: F Black-footed Ferret
(potential habitat).

Bonanza Site, Railroad/off-road Truck Haul (page 219 of the Draft EIS)

T&E Plants/habitat should change from 6 to 0; Soil Types should change
from 2 to 6; Erosion Hazard should change from to 2.

Bonanza Site, railroad Coal Delivery Conveyor (page 219 of the Draft EIS)
Special Animals should change from to F, Black-footed Ferret (potential
habitat).

Rangely Site, Overland Conveyor (page 219 of the Draft EIS), Soil Types
should change from to 6.

Segment 11 (page 225 of the Draft EIS), VRM class between miles 11.9 and
19 should change from III to IV; miles 24 and 25 should change from II to

III.

Segment 35 (page 233 of the Draft EIS), Soil types between miles 21 and
40 should change from 6 to 2; miles 40 to 45 should change from 2 to 4;
miles 45 to 48.5 should change from 4 to 8.

Segment 19 (page 227 of the Draft EIS), Land Use between miles 1 to 20.2
should change from Forest to Range; miles 20.2 to 65 should change from
Range to Forest.
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CHAPTER 4
ENVIRONMENTAL CONSEQUENCES

INTRODUCTION

This chapter describes significant environmental consequences that would
be expected from construction and operation of the Moon Lake power plant
project alternatives.

An impact is discussed if: (1) it is considered controversial; (2) it is

of high public interest or concern; (3) it significantly affects the human

environment; or (4) the subject of the impact is protected by law.

To facilitate the comparison of alternatives, the direct and indirect
impacts and their significance are presented in three major sections. The

first section describes the environmental impacts that would be expected from
construction and operation of the power plant and raw material supply system
alternatives. This section also includes an analysis of the socioeconomic
impacts of the project-related population. The second section describes the

projected environmental impacts related to the recreational activities of the

project-induced population within a secondary zone of influence. The third
section describes the environmental impacts that could be expected from con-
struction and operation of transmission system alternatives.

At the conclusion of this chapter are site specific means to mitigate the
adverse environmental impacts. A summary comparative analysis table (2-13)
of unavoidable adverse impacts that would be expected even with application of
specific mitigating measures is found at the back of Chapter 2 in this Final
EIS. Included in the summary table are descriptions of the relationship
between short-term uses of the environment and the maintenance and enhancement
of long-term productivity; and irreversible or irretrievable commitments of
resources which would be involved should the project be implemented. Energy
requirements, conservation potential, and comparative financial costs of the
various project alternatives are presented in Appendix 20 in this Final EIS.

ENVIRONMENTAL IMPACTS OF POWER PLANT SITES

AND RAW MATERIAL SUPPLY SYSTEM ALTERNATIVES

CLIMATE AND AIR QUALITY

CLIMATE

The development of ground fog within a few hundred yards of mechanical-
draft cooling towers is common in certain localities (Hanna, 1978). Because
of the frequent natural occurrence of fog in the Uinta Basin during the winter
months, this phenomena would be expected to occur from the Moon Lake power
plant in the vicinity of the cooling towers.

Burning of coal and other fossil fuels releases large quantities of
carbon dioxide (C02 ) into the atmosphere. C0 2 admits short wavelength (incom-
ing solar) radiation and absorbs longer wavelength (outgoing thermal) radia-
tion, leading to warmer temperatures near the earth's surface and changing
climates as atmospheric C0 2 levels increase.
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ENVIRONMENTAL CONSEQUENCES

Although the contribution from the Moon Lake power plant would be very

small compared to worldwide C0 2 emissions, burning of coal at the proposed

plant would minutely increase atmospheric C0 2 concentrations.

AIR QUALITY

Estimated Emissions

The discharge of pollutants into the atmosphere would be an adverse

impact. The estimated plant emissions of sulfur dioxide (S0 2 ), total sus-

pended particulates (TSP), and nitrogen oxides (NOx) are shown in table 4-1.

Particulate emissions from the Deserado Mine would be about 180 tons per year.

Standards

Ground-level concentrations of S0 2 ,
particulates, and NOx were estimated

by mathematical dispersion modeling performed by Burns and McDonnell (1980f)

and EPA (1981). The Environmental Protection Agency (EPA) Valley Model (EPA,

1977a) in the screening mode was used with hypothetical worst-case meteoro-
logical conditions assumed for 24-hour calculations. No adequate annual

average emission concentrations for comparison with standards were calculated
for a plant at either site because no on-site data has been collected and no

existing data has been shown to be representative. However, because the

24-hour standards are generally more stringent than either the annual average
or 3-hour standards, it can be assumed that if the 24-hour standards were met,

the 3-hour and annual average standards would also be met.

In the absence of on-site data, the Utah Bureau of Air Quality considers
data collected at the Ua-Ub oil shale tracts to be representative for annual

average modeling input.

New Source Performance Standards (NSPS)

Table 4-2 presents the State and Federal NSPS and the expected emissions
from the proposed Moon Lake power plant at either the Bonanza or Rangely
sites. Plant emissions would be less than the allowable limits for S0 2 and
NOx, and equal the limits for particulates.

Prevention of Significant Deterioration (PSD) and Colorado Category I

Increments

Maximum calculated increased ground-level concentrations of S0 2 and
particulates at Dinosaur National Monument (Dinosaur) Headquarters are given
in table 4-3.

In order to meet the Colorado Category I increments at Dinosaur, modeling
results show that 93.6-percent S0 2 control would be needed from a plant at the
Bonanza site and 94.9-percent S0 2 control would be needed from a plant at the
Rangely site. Slightly higher S0 2 control was determined to be needed at the
Rangely site because it. is closer to Dinosaur than the Bonanza site.

It should be pointed out that while the model used does present an inten-
sity of impact estimate, it does not include an analysis of impact occurrence
frequency. The model simply assumes stable, light wind speed conditions with
a wind direction that would transport the plume directly toward the area of
interest for 6 hours in a 24-hour period. Figure 3-1 is a plume level wind
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TABLE 4-1

Estimated Plant Emissions

Estimated Emission Rate (tons/day)
Bonanza Si te Raiigely Site

5.0 4.0

2.9 2.9

53.5 53.5

Sulfur Dioxide

Particulates

Nitrogen Oxides

Assumes heat input to boiler of 4,055 X 10 b Btu/hr. at
100-percent load, average sulfur content of 0.45-percent
sulfur, S0 2 emission rates based on the amount of emis-
sion control necessary to meet Colorado Category I

Increments at Dinosaur National Monument, and average
heat content of 10,500 Btu/lb. Particulate emission
estimates are rates allowed by the New Source Perfor-
mance Standards (NSPS). NOx rates are based on the
Best Available Control Technology determination for
unit 1 at Bonanza given in the PSD permit.
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TABLE 4-2

Comparison of Predicted Emissions and Applicable
New Source Performance Standards

Particulates
Sulfur

Dioxide
Nitrogen
Oxides

Proposed Generating
Station Control
Equipment

Emission Rate (Ib/MBtu)

Fabric-Filter
Baghouse

0.03

Wet- Lime-
stone
Scrubber

0.052 Bonanza
1

Site .

0.041 Rangely
Site

Boiler Design
and Operation

0.55
1

NSPS
U

Emission Rate (lb/MBtu) 0.03 0.60 0.60
v

Source: Burns & McDonnell, 1980f and EPA, 1981.

Control equipment designed to be Best Available Control Technology (BACT) as

required by Prevention of Significant Deterioration (PSD) regulations (40
CFR 52.21).

Assuming average grade coal with 0.45-percent sulfur content, heating
value of 10,500 Btu/lb, and S02 control needed to meet Colorado Category I

increments.

c
Emissions based on the determination of Best Available Control Technology
for unit 1 at Bonanza.

d
40 CFR 60.
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TABLE 4-3

Comparison of Maximum Calculated Increased
Ground-Level Concentrations of S0 2 and Particulates to

Allowable Increments at Dinosaur National Monument Headquarters

(pg/m3 )

Bonanza Rangely Colorado Category I PSD Class I

Pollutant Site Site Increments Increments

Sulfur Dioxide
3 hour .

c c
25.0 25.0

24 hour 5.0 5.0 5.0 5.0
Annual 2.0 2.0

Particulates
tt f

24 hour 2.9 3.6
f

10.0
Annual

e e
5>0

Source: Burns and McDonnell, 1980f.

Dinosaur National Monument is presently a PSD Class II area.

S0 2 emission rates of 52.6 grams per second (g/s) at Bonanza and 42.4 g/s
at Rangely necessary to meet Colorado Category I increment were assumed;
the percentage SO2 control required is 93.6 percent at Bonanza and 94.9
percent at Rangely.

The Valley Model in the screening mode does not estimate 3-hour concen-
trations. If the 24-hour increment is met, it is assumed that the 3-hour
increment is also met, because the 3-hour increment is generally less
restrictive.

Concentrations were calculated by using the EPA screening process which
utilizes the EPA Valley Model, F stability, a wind speed of 5.5 mph, winds
blowing directly toward the headquarters, and average grade coal.

Representative meteorological data not available.

Colorado does not have Category I increments for particulates.
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rose constructed from pibal data collected from October 1976 to January 1978

at the Ua-Ub oil shale tracts 5 miles south of Bonanza. Southwest winds, which
would be necessary to transport the plume from a Bonanza plant to the Dinosaur
Headquarters occurred about 8 percent of the time. East-southeast winds,

which would transport the plume from a plant at the Rangely site to the Dino-

saur Headquarters occurred only about 2 percent of the time.

Table 4-3 shows that if Dinosaur were reclassified to PSD Class I, then

Class I particulate increments would not be violated by a plant at either
site. Maximum estimated increased particulate and S0 2 concentrations in Class
II areas are compared with PSD Class II incremental limitations in table 4-4,

which shows that no Class II increments would be violated from a plant at

either site.

Because very high S0 2 control was shown to be needed using the screening
procedure, BLM requested EPA to do a feasibility study on obtaining the approx-

imately 95-percent S02 control needed from a plant at either site. After
reviewing materials submitted by Deseret, EPA stated,

"Sustained performance at 95 percent control efficiency is not well

documented at present. This lack of documentation is explained
primarily by the general absence of State or Federal performance
standards requiring that degree of control, and by the lack of
continuous emission monitoring data from existing plants with sulfur
dioxide controls. While sustained 95-percent control has not been
well-documented and appears to be at the upper limit of existing
control technology, we have no reason to conclude that it cannot be
achieved." (EPA, 1980).

The State of Utah Air Quality Bureau also reviewed the material submitted
by Deseret Generation and Transmission Cooperative (Deseret) and concluded,

"...There is sufficient evidence that certain control configurations
utilizing specific reagents result in 95+ percent removal if oper-
ated and maintained properly. However, without further detailed
plans and specifications for the control equipment and additional
removal techniques for the Moon Lake project, it is impossible to
ascertain the actual S02 removal capacity that could be expected."
(Utah Bureau of Air Quality, 1980).

EPA has issued a PSD permit for two 400-MW units at the Bonanza site
(EPA, 1981). The State of Utah Bureau of Air Quality issued an intent to
approve notice in March 1981 for two units at Bonanza (Salt Lake Tribune, Salt
Lake City, Utah). Final action by the Utah Bureau of Air Quality could occur
in April , 1981.

If the plant were to be built at the Rangely site, Deseret would submit
another PSD application to EPA for the Rangely site and would apply to the
State of Colorado for an air quality permit.

National Ambient Air Quality Standards (NAAQS)

The NAAQS, less stringent than PSD limitations, represent the upper limit
on allowable ground-level pollutant concentrations. A comparison of the
predicted maximum ground-level concentration produced by a generating station
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at the Bonanza and Rangely sites (including background concentrations) and the

NAAQS is presented in table 4-4. The background levels were measured near

Vernal, Utah by the Utah Bureau of Air Quality during 1978.

The total ground-level concentrations from the proposed plant and back-

ground levels would meet all NAAQS.

Particulate modeling for the Deserado Mine showed a 24-hour maximum
increase of 35 ug/m3 and an annual average increase of 8.4 ug/m3 . These

values comply with the PSD limitations and the NAAQS for particulates (Burns

and McDonnell, 1979).

Acid Precipitation and Dry Deposition

The formation of acid in the atmosphere is not well understood at this

time, although it does occur. Research into this phenomena is ongoing. The
proposed Moon Lake power plant would introduce acids into the environment by

emitting SOx, NOx, and C0 2 which can react with atmospheric water to form
sulfuric acid (H2 S0 4 ), nitric acid (HN0 3 ), and carbonic acid (H2 C0 3 ). In

addition, hydrochloric acid (HC1) may be directly emitted (EPA, 1979a).

Observed and potential environmental effects of acid precipitation and dry
deposition are discussed in Appendix 21 of the Draft EIS.

Acid production resulting from the proposed Moon Lake power plant would
be small, but would be part of a cumulative effect which could become signifi-
cant when combined with increased emissions from future energy development,
industrial activity, and population growth in the Western United States.

Trace Elements

The Moon Lake power plant would emit a variety of trace elements into the
atmosphere during power plant operation.

Long-term accumulation of trace elements would have a potential negative
impact on the environment if accumulated in sufficient quantities, but distri-
bution pathways through the ecosystem are not well understood. No modeling to
project trace element emissions has been done for this project. However, the
proposed plant would make a relatively small contribution to existing levels
during its operating life (Burns and McDonnell, 1979b).

The PSD regulations (Federal Register , August 7, 1980) require PSD re-
view, including BACT determination, and air quality analysis for all pollut-
ants to which the National Emission Standards for Hazardous Air Pollutants
(NESHAPS) apply, as well as for NAAQS criteria pollutants, unless emission
rates would be below minimum levels set by EPA. Under these regulations, the
Moon Lake power plant would be subject to review for beryllium, lead, fluor-
ides, and possibly mercury and asbestos. Preconstruction monitoring of all
pollutants subject to review would be required unless the applicant demon-
strates that either existing concentrations in the impact area or its pro-
jected impacts are less than the minimum concentrations set by EPA. However,
because the PSD permit for the Bonanza site was considered by EPA to be com-
plete prior to August 7, a plant at Bonanza would not be subject to the August
7, 1980 requirements. If the plant were to be built at Rangely, the August 7

regulations would apply.

Visibility

The Secretary of the Interior has, in accordance with Section 164(d) of
the Clean Air Act, identified Dinosaur as an area where air quality related
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TABLE 4-4

Maximum Calculated Ground-Level Concentrations,
Class II Incremental Limitations, and

National Ambient Air Quality Standards
(ug/m3

)

Bonanza Site Rangely Site"

Present Background Levels

Sulfur Dioxide
3-hour 26.6 26.6
24-hour 26.6 26.6
Annual 0.0 0.0

Particulates
f

24-hour 105.0 82.0*

Annual 31.0 24.
T

Nitrogen Dioxide
Annual 17.2 17.2

Predicted Plant Increment Increase

d d
Sulfur Dioxide

3-hour
24-hour 10.0 22.7
Annual

Particulates
24-hour 36.6 16.4
Annual

Nitrogen Dioxide
Annual

e e

Allowable Class II Increment

Sulfur Dioxide
3-hour 512.0 512.0
24-hour 91.0 91.0
Annual 20.0 20.0

Particulates
24-hour 37.0 37.0
Annual 19.0 19.0

Nitrogen Dioxide
Annual None None

(continued)
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TABLE 4-4 (concluded)

Bonanza Site Rangely Site

Predicted Total Concentration

d d
Sulfur Dioxide

3-hour
24-hour |6.6 £9.3
Annual

Particulates
24-hour 1|6.

6

£8.4
Annual

Nitrogen Dioxide
Annual

NAAQS

Sulfur Dioxide
3-hour 1,300.0 1,300.0
24-hour 365.0 365.0
Annual 80.0 80.0

Particulates
24-hour 150.0 150.0
Annual 60.0

Nitrogen Dioxide
Annual 100.0 100.0

Source: Modeling for Rangely site: Burns & McDonnell,
1980a. Background data: Utah Bureau of Air
Quality, 1979 and 0SM, 1981. Modeling for

Bonanza site: EPA, 1981.

All concentrations represent average in micrograms per
cubic meter over the time period specified.

Background concentrations measured at Naples, Utah by
Utah Bureau of Air Quality.

Concentrations predicted to occur at point closest to
plant where stack emissions plume impacts elevated
terrain. S0 2 emission rates controlled to meet Class
I increments at Dinosaur.

The Valley Model in the screening mode does not estimate
3-hour concentrations.

Representative meteorological data not available to
determine annual concentrations.

Based on 8 ,nonths of data collected at Deserado Mine site,
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values (including visibility) are important attributes of the area (June 25,

1980 Federal Register) , and the National Park Service (NPS) has recommended to

Congress that the Monument be redesignated to PSD Class I.

Areas designated as Colorado Category I (including Dinosaur) are not

presently afforded visibility protection under Colorado law. If all or part
of Dinosaur were redesignated as Federal Class I by the State of Colorado
and/or Utah, it would be given visibility protection under Section 165(d) of

the Clean Air Act. Until such time as redesignation occurs, no restraints
apply to either plant site. However, the State of Utah has indicated that
they would not consider Dinosaur for redesignation to PSD Class I. Section
165(e)(3)(b) of the Clean Air Act, regarding PSD permits, requires a visibil-
ity analysis to be performed as a preconstruction requirement. Systems Appli-
cation, Incorporated (SAI), conducted a visibility assessment for the Bonanza
site. Burns and McDonnell used the SAI model to assess visibility impacts for
the Rangely site.

After consultation with NPS staff, the Dinosaur Visitor Center 7 miles
north of Jensen, Utah and the Dinosaur Headquarters Scenic Drive Overlook, 7

miles north of the Town of Dinosaur, Colorado were chosen as the viewing
points because of the concentration of visitors at these locations.

Results of Visibility Modeling

A summary of the modeling results is given here. A more detailed and
technical discussion on model assumptions and predicted impacts appears in

Appendix 22 of the Draft EIS.

Bonanza Site

Under adverse meteorological conditions, a highly visible yellow-brown
plume from nitrogen oxide emissions would be observed from the Dinosaur Vis-
itor Center. Reduction in visual range would generally be less than 5 percent.
Impacts at the scenic drive overlook would be less severe with visual range
reduction for most views of less than 2 percent and a yellow-brown plume would
be faintly visible.

Rangely Site

A highly visible yellow-brown plume would be seen by observers at the
visitors center during adverse meteorological conditions. Visual range reduc-
tion would generally be less than 5 percent. Impacts at the scenic drive
overlook would be somewhat less severe with a moderately discolored yellow-
brown plume visible and visual range reduction for most viewing angles of less
than 5 percent.

Frequency of Visibility Impact

The predicted intensity of impacts at the visitor center would be about
equal for Rangely and Bonanza, while impacts at the scenic drive overlook
would be somewhat more intense with a Rangely plant than with a Bonanza plant.
The frequency of occurrence of impacts to visibility at Dinosaur would be
greater for a Bonanza plant than for a Rangely plant.

The conditions modeled for the Bonanza and Rangely plants were assumed to
represent worst-case conditions for impacts at the visitor center and scenic
drive overlook. Other conditions, not modeled, with different stability, wind
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speeds, or wind directions, may also result in perceptible discoloration with

a frequency of occurrence that cannot be determined with the analyses avail-

able.

The EPA, recognizing that Dinosaur is presently a Federal Class II area,

considers the visibility requirements of the PSD regulation to have been met

(EPA, 1980b).

Frequency of Visibility Impacts at the Bonanza Plant Site

The specific set of meteorological conditions modeled (E stability wind-

speed of 2.5 m/s and south winds) (see Appendix 13 of the Draft EIS for defi-

nition of terms) which identified the greatest impairment to visibility (a

strongly discolored yellow-brown plume) at the Dinosaur Visitor Center occur-

red during 5 mornings out of 198 mornings for which data was available. If

the frequency of occurrence of conditions encountered during the soundings is

representative of yearly frequencies, then this condition would be expected to

occur about 9 mornings per year. The set of conditions did not occur during

any afternoons for which data was available.
Another set of specific conditions modeled (E stability, windspeed of 2.5

m/s and south-southeast winds) which indicated perceptible but less severe

discoloration viewed from the visitor center occurred during 12 out of 198

morning soundings.
The condition modeled which identified impairment at the scenic drive

overlook occurred during 1 morning out of 198 soundings.
The meteorological data upon which the frequency of occurrence analysis

is based was collected from October 1976 to January 1978, a period of anomy-
lous weather conditions (extreme drought). The frequency of adverse meteoro-
logical conditions may be considerably different during periods of more normal

weather.

Frequency of Visibility Impacts at the Rangely Plant Site

The specific set of meteorological conditions modeled which indicated
visibility impairment at the visitor center and scenic drive overlook, occurred
once during 198 morning soundings. The low frequency of occurrence is a

result of the rarity of east-southeast winds needed to transport the plume
from a Rangely plant past the visitor center and scenic drive overlook.

Cumulative Air Quality Effects of the Moon Lake Power Plant and Oil Shale
Development

An issue identified in the scoping process was the question of whether
the operation of the proposed Moon Lake power plant could hinder oil shale
development by consuming air quality increments needed for development of oil

shale. As previously mentioned, modeling results showed that the Moon Lake
power plant would be expected to increase the maximum 24-hour average S0 2

concentration at the Dinosaur Headquarters by an amount equal to or less than
the Colorado Category I incremental limitation of 5.0 ug/m3

. Increased annual
average S0 2 concentrations at Dinosaur Headquarters would be an unknown amount
but expected to be less that the Category I limitation of 2.0 ug/m3 .

The White River Shale project (WRSP) proposes oil shale development at
the Ua-Ub tracts about 22 miles south-southwest of Dinosaur Headquarters and
would result in emissions of S0 2 . Because the wind directions required to
transport plumes from the Bonanza site and the WRSP to Dinosaur Headquarters
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(southwest and south-southwest, respectively) vary by only one 22.5 degree
sector, impaction of both plumes at Dinosaur Headquarters may occur during
some 24-hour periods. However, lacking adequate meteorological data and with
the uncertainties involved with emission rates, locations, and stack para-

meters associated with the WRSP, it cannot be determined whether the combina-
tion of the Moon Lake power plant and the WRSP (or any other potential S0 2

sources) would result in violations of the Colorado Category I 24-hour average
standard for S0 2 at Dinosaur Headquarters.

Because wind directions needed to transport the plume from a plant at

Rangely to Dinosaur Headquarters (east-southeast winds) are considerably dif-

ferent than directions required to transport plumes from the WRSP to Dinosaur
Headquarters, and winds infrequently blow from the Rangely site toward the

headquarters, possible cumulative impacts on a 24-hour or annual basis between
the Moon Lake project and the WRSP are less likely to occur from a Rangely
plant than for a Bonanza plant. The siting of coal-fired power plants is more
flexible than siting of oil shale facilities. Thus, in order to avoid con-
flicts with oil shale development over increment consumption, selection of the
power plant site with less potential to interact with oil shale development is

desirable.
With the lack of representative meteorological data and the uncertainties

involved with emissions data and the extent of development of oil shale and
other S0 2 sources, it is not now possible to determine what portion of the
annual increment at Dinosaur would be consumed by the Moon Lake project, oil

shale, or any other S0 2 emission source.
In conclusion, while it is possible that S0 2 emissions from the Moon Lake

power plant could interact with S02 emissions from oil shale development and
other potential S02 sources, it is not possible to predict to what extent oil

shale or other development might be hindered because of this issue. Colorado
has not included particulate standards in the Colorado Category I limitations.
Therefore, only PSD Class II limitations for particulate matter apply to
Dinosaur. Recognizing that S02 levels from the Moon Lake power plant would
approach Colorado Category I standards, while particulate increases from the
Moon Lake project would be less than one-half of the PSD Class II limitations,
it is expected that particulate increases from the Moon Lake project would not
hinder oil shale development.

TOPOGRAPHY

Subsidence and related earth fractures may occur above underground mines
as a result of the removal of one or more coal beds (USDI, BLM, 1978).

Table 4-5 lists the area that would be mined by longwall and room and
pillar mining techniques at the Deserado Mine.

Longwall mining would produce the most subsidence with a more immediate
occurrence. This is because the roof over the mined area is allowed to cave
in as mining progresses. This method would be used in both B/C and D seams
and would affect a total surface area of about 4,100 acres (figures 2-16 and
2-17). Subsidence from this method is predicted to average between 5 and 6
feet (Abel, 1980). Subsidence with the room and pillar method would be less
than with longwall and would occur over a longer time period and average
between 2 and 4 feet. This method would be used in both seams D and B/C and
would affect 1,026 surface acres. Some tension cracks would probably reach
the surface in the vicinity of mining sections. Changes could be abrupt and
noticeable. There are no perennial streams or springs that could be affected
by tension cracks. However, the Staley-Gordon Mine road (county route 65)
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TABLE 4-5

Mining Techniques by Seam

Year Method Acres

Coal Seam D

1984-1989 Longwal

1

Room and Pillar
345

1,110

1990-1996 Longwal

1

Room and Pillar
720

950

Coal Seam B and B/C

1993-1995 Room and Pillar 291

1997-2001 Longwal

1

Room and Pillar
1,030

60

2002-2006 Longwal

1

510

2007-2011 Longwal

1

588

2012-2016 Longwal! 895

With vertical overlap of the D and B/C seams,
4,106 surface acres would be undermined by the
longwal 1 method and 1,026 by the room-and-pillar
method for a total subsidence area of 5,132
acres.
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crosses disgonally over the area of expected subsidence. Subsidence may

require continual maintenance once mining has occurred under the road and may

require that the road be relocated along protective corridors of no subsid-

ence.

The refuse disposal area would change the topography of about 600 acres

in the area. Some of the piles would approach 40 feet and would especially be

out of character with the landscape because they are located in a broad val-

ley. Geotechnical investigation of the piles indicate that each pile would be

stable and have a safety factor greater than 1.5 as required by OSM.

GEOLOGY AND PALEONTOLOGY

Table 4-6 shows the acreage of paleontologically important geologic
formations that could be disturbed by the project. Under each alternative,
some important and useful fossils could be lost to the scientific community.
Fossils are important in the interpretation of earth history and the evolution
of living organisms. The potential loss is unquantif iable, but would be

greatest in those formations having high and moderate probabilities of impor-
tant fossil occurrence.

SOILS

The acreages which would be disturbed and occupied by the various project
alternatives are listed in table 2-1 of the Draft EIS. Localized erosion
would occur on disturbed areas. Due to the localized nature of soil disturb-
ance, a slow, negative unquantifiable amount of secondary impacts to off site
soils, water quality, or other resources is expected. The existing horizon
structure of the soil would be destroyed as the various horizons are mixed.
This could enhance the selenium problems in areas which could affect reclama-
tion potential

.

WATER RESOURCES

SURFACE WATER

The potential reductions in flow of the Green and White Rivers and the
percent of the yield of the Utah White River, Taylor Draw, and Wolf Creek
Reservoirs that would be utilized by the Moon Lake project are shown in table
4-7. In the analysis below, the impacts on salinity in the Green River are
based on average annual flow since 1963 (after Flaming Gorge Dam began opera-
tions) and water quality as tested at Jensen, Utah in 1977. The impacts to
the White and Colorado Rivers were based on historic average conditions. The
depletion used in the analysis was the projected maximum 24-cfs withdrawal for
the power plant.

Green River

It would be technically possible for Deseret to utilize Green River water
(from its existing 30 cfs water right or from Flaming Gorge storage) to supply
the power plant whether the plant site is located at Bonanza or Rangely. It
is uncertain, however, if legal and state water policy would allow transfer of
water from Utah to Colorado for this project. This was noted in the discus-
sion of unresolved issues in the Summary (also see Appendix 2 of the Draft
EIS). This right represents 0.69 percent of the average annual Green River
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TABLE 4-6

Potential Disturbance of Exposed Geological Formations
With Moderate to High Probability of

Important Fossil Occurrence

Bonanza Site Rangely Site
(acres) (acres)

Plant Site 1,050

Coal Supply
Deserado Mine Portal Area 100 100
Refuse Disposal Area 609 609

Coal Transportation Alternatives
Electric Railroad

Railroad Mainline
Coal Storage and Loadout Area
Coal Delivery Conveyor

Overland Conveyor
Slurry Pipeline
Off-Highway Truck Haul

Water Source and Transport Alternatives
Green River Collector Well 211 315
System and Pipeline

Utah White River Reservoir Pipeline
Taylor Draw Reservoir
Taylor Draw Pipeline
Wolf Creek Reservoir
Wolf Creek Reservoir Pipeline

Total

442 N/A
280 N/A
36 N/A

339 36

339 N/A
29 58

N/A
N/A
N/A 43
N/A
N/A 26

738-1,510 1,821-2,132

Note: N/A indicates not applicable.
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TABLE 4-7

Potential Percent Reductions in Flow and Water Yields

Bonanza Plant Site Rangely Plant Site Either Rangely or Increased
Bonanza Site Bonanza Site Municipal Total Deseret

Coal Mine Slurry Pipeline Water Use With White River

Withdrawal Withdrawal the Rangely Site Water Right

Deseret Deseret
Green River Identified Need Green River Identified Need

Water Rights at Power Plant Water Rights at Power Plant

21,720 ac ft/yr 17,470 ac ft/yr 21,720 ac ft/yr 17,470 ac ft/yr 304.8 ac ft/yr 1,375 ac ft/yr 1.42 ac ft/yr 4,344 ac. ft/yr

Green River

Percent of Average
Annual Flow

Percent of Lowest
Recorded Annual Flow

White River

Percent of Average
Annual Flow

Percent of Lowest
Recorded Annual Flow

Utah White River
Reservoir

Percent of Capacity

Percent of Estimated
Annual Yield"

Taylor Draw Reservoir

Percent of Capacity

Percent of Estimated
Annual Yield

0.69

2.06

N/A

N/A

N/A

N, A

N/A

N/A

Wolf Creek Reservoir

Percent of Capacity^ N/A

Percent of Estimated N/A
Annual Yield

0.55

1.66

N/A

N/A

16.64

6.99

N/A

N/A

N/A

N/A

0.69

2.06

N/A

N/A

N/A

N/A

0.55

1.66

N/A

N/A

N/A

N/A

N/A 126.59

N/A 42.13

N/A 29.12

N/A 27.56

N/A

N/A

0.06

0.14

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.27

0.62

1.31

0.55

9.96

3.32

2.29

2.17

N/A

N/A

0.0003

0.0006

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.86

1.95

N/A

N/A

N/A

N/A

N/A

N/A

N/A indicates that the water for these project components would not likely be obtained from the indicated source.

3,157,000 acre-feet equals average annual flow of the Green River. Example calculation , ,,-j ,...- = 0.69 percent.

1,055,000 acre-feet lowest recorded flow.

d
502,800 acre-feet.

223,200 acre-feet lowest recorded flow.

f
105,000 acre-feet.

9250,000 acre-feet.

h
13,800 acre-feet.

*41 ,462 acre-feet.

J 60,000 acre-feet.

k
63,382 acre- feet.
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flow and 2.06 percent of the lowest annual Green River flow recorded. At

present, Utah is using 850,000 acre-feet annually out of at least 1.4 million

acre-feet. This 30.6-cfs water right constitutes 0.015 percent of Utah's

total consumptive water allotment under the Colorado River Compact. With-

drawal of the 30 cfs would be the worst-case situation, since it is projected

that unit 1 at 80-percent capacity would consume 7,075 acre-feet per year (10

cfs). Operating at 80-percent capacity, units 1 and 2 would use 14,150 acre-

feet per year (19.5 cfs), but the maximum withdrawal for the power plant would

be 17,470 (24 cfs) acre-feet per year.

The amount of water annually required for future energy development,

irrigation, and municipal-industrial uses (by the year 2000) in the upper

Colorado has been estimated by the Water and Power Resources Service (1979)

and Colorado Department of Natural Resources (1979) to be as follows: Chey-

enne Unit, 24,000 acre- feet; Central Utah Project (CUP), 278,700 acre- feet;

deferred Indian lands, 50,000 acre-feet; Hayden-Craig project, 20,000 acre-

feet; oil shale development, Green River and tributaries, 220,890 acre-feet;

TOSCO, 18,000 acre-feet; Yellow Jacket Water Conservancy District (YJWCD),

126,400 acre-feet; and Juniper-Cross Mountain project, 63,500 acre-feet.

These figures are speculative and are by no means a complete list of all water
depletions that are in the planning stage, but they do illustrate the demand
that could be placed on the Green River and tributaries by the end of the

century.
Without the Moon Lake project, the cumulative withdrawal on the Green

River system could be as much as 738,900 acre-feet depending on the number of

projects actually developed. This would be 70 percent of the lowest flows and

23 percent of the average annual flow in the Green River at Green River, Utah.

Cumulatively with the Moon Lake project implemented, the river's lowest
recorded flow would be reduced by 72 percent and average flow reduced by 24

percent.
Deseret could purchase up to the 30 cfs to be released from Flaming Gorge

Reservoir to the Green River as a source of water for the project. Increased
flows of this amount would have very little effect on overall water quality,
velocity, or temperature under the present situation and would vary depending
upon the amounts released from Flaming Gorge Dam. Presently, about 800 cfs
are being released. The Water and Power Resources Service is required to
release at least 400 cfs. Flaming Gorge water would not create new water. An
overall depletion of 30 cfs would occur. The goal would be to use Flaming
Gorge purchased water on an on-call basis to avoid the lowering of the river
during crucial periods which would otherwise occur with the use of the exist-
ing water right. The water would not be necessarily used on a year-round
daily basis. Water would be released on call for use at Deseret' s point of
diversion as river operating conditions may dictate.

Based on average annual flow since 1963 (after Flaming Gorge Dam began
operations) and water quality tested at Jensen, Utah in 1977, it is projected
that the 24-cfs water withdrawal would increase total dissolved solids (TDS)
in the river by about 0.8 mg/£ at Green River, Utah (Hansen, 1980a) and about
1 mg/£ at Imperial Dam, California (Hansen, 1980b). The annual direct and
indirect damage to agriculture, municipal, and industrial water users could be
between $325,000 and $430,000 per mg/£ increase in salinity at Imperial Dam,
(USDI, 1979). Table 4-8 shows the projected future increases in salinity in
the Green River that would result from development of the CUP and other water
projects on the Green River and its tributaries. Because of the large volume
of flow in the Green River, no detectable change in temperature and pH would
occur due to Moon Lake project water withdrawal.
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TABLE 4-8

Projected Salinity Conditions of the Green River (TDS)

Projected 1990 Level Projected 2000 Level

Without With
Project Project

Without With
Project Project

Green River
at Green River, Utah 512 mg/£ 512.8 mg/£ 519 mg/£ 519.8 mg/£

Source: USDI, 1979 and Hansen, 1980a.

Mitigation for salinity impacts on the entire Colorado River system
(including the Green and White Rivers) is being addressed in an interagency
program. This is being carried out under the leadership of Water and Power
Resources Service, by authority of the Colorado River Basin Salinity Control
Act of 1974 (P.L. 93-320). The Act includes two main provisions: Title I

-

Features to comply with the United States obligation to Mexico, and Title II -

Authorizes construction of salinity control features with the goal of main-
taining lower in mainstem concentrations at or below 1972 levels (USDI, 1981).
The program is coordinated with various agency plans and activities throughout
the basin. Thus, the salinity problem is to be treated as a basin-wide pro-
blem that needs to be solved to control salinity levels while the Upper Basin
continues to develop its compact-apportioned waters. On this basis, any
salinity increases arising from water depletions due to the Moon Lake power
plant are expected to be offset by the Colorado River Water Quality Improve-
ment Program and related activities with include control of diffuse sources of
salinity, dilution by mixing with higher quality water, and desalination
plants as provided by the Salinity Control Act discussed above.

White River

Utah White River, Taylor Draw, and Wolf Creek Reservoirs

The 17,470 acre-feet of water per year for the power plant could be taken
from either the proposed Utah White River Reservoir (Bonanza site); or the
proposed Taylor Draw or Wolf Creek Reservoirs (Rangely site). Other water
withdrawal from the White River could total 2.3 cfs (1,681 acre-feet) (1.42
acre-feet for municipal use at Rangely, 304.8 acre-feet for use at the mine,
and 1,375 acre-feet for the slurry pipeline).

The potential reduction in firm annual yield of the White River Reser-
voirs and flow of the White River is summarized in table 4-7. The USFWS has
determined that any reduction of flow from the river is an adverse impact,
until the Special Study is completed in 1982. The reduction in flow in the
Green River caused by withdrawals from the Utah White River Reservoir could be
lowered if Deseret purchased water from Flaming Gorge for release into the
Green River. Reduced flows in the White River would not be mitigated. Water
temperature would be reduced below the Taylor Draw and Wolf Creek Dams and the
natural flow would be altered.

Even without the Moon Lake project, the cumulative effects of all devel-
opments and withdrawals on the White River could increase salinity by 13 mg/£
from 445 mg/£ to 458 mg/£ in the year 2000 (USDI, 1979).
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Withdrawal of water by Deseret would have essentially no effect on the

TDS increases of the White River because there would be no return flow into

the river. Some impact is expected on the Green and Colorado Rivers since a

diversion from the White River would mean that less higher quality water

(lower TDS) would flow into the poorer quality (higher TDS) Green River, and

consequently, less diluting of the Green River water would take place.

Based on historic average conditions, it is estimated that if 17,470

acre-feet per year (24 cfs) were withdrawn from the White River, the TDS level

of the Green River would increase by about 0.33 mg/JZ (Hansen, 1980c). Any of

the reservoirs on the White River would reduce sediment load downstream and

minimum flows would probably increase. The White River Reservoirs would
change downstream water temperature and pH. It is unlikely that pH would drop
below 7 or exceed 8.5 (Hansen, 1980c). With proper design for selective water
withdrawal, water temperature and pH could be adjusted to any desired condi-

tion. These effects were analyzed in the White River Dam Project Draft EIS

(USDI, BLM, 1980).

Purchase of Water for the Rangely Plant Site

Assuming 50-percent consumptive use, 34,000 acre-feet (47 cfs) of agri-
cultural irrigation water could be purchased on an as-needed basis to supply
Moon Lake project requirements. In addition to their existing 6 cfs water
right on the White River, Deseret could purchase 16 cfs from the Town of
Rangely.

The agricultural water would be used as backup and withdrawn from the
river as required to meet project needs. The reduction in White River flows
that would occur is not known, but could be as much as 40 to 50 percent.
Salinity would be reduced through elimination of irrigation return flows that
are typically high in TDS.

Some impact to ground water would occur as a result of subsidence at the
Deserado Mine. There is not expected to be any significant impact to water
supply. No extensive acquifer system has been identified, and the low-yield
poor quality water over the mine is not considered to be significant.

FLOODPLAINS

No power plant or raw material supply system alternative would cause a

flood hazard nor would they cause important compromises to the natural and
beneficial values served by the floodplains. Effects on the wetland/riparian
areas associated with the floodplains are discussed in the Vegetation section.

VEGETATION

VEGETATION TYPES

The acreages which could be disturbed and occupied by the proposed and
alternative project components are listed in table 2-1.

It is assumed that all vegetation within the proposed Bonanza or alterna-
tive Rangely plant sites would be cleared by heavy excavating equipment. The
duration of loss of this vegetation would be approximately 10 to 20 years
beyond the life of the project. Likewise, the acres occupied by proposed and
alternative coal and water supply alternative structures would cause displace-
ment of vegetation for at least the same period of time.
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The acres disturbed would be modified to the extent needed to accommodate
the installation of selected facilities. Heavy excavating equipment would be

used to prepare the right-of-way and it is assumed that all disturbed areas

would initially be cleared of all existing vegetation. Following installa-
tion, cleared areas would be reseeded and the process of revegetation would
begin within 1 year of the initial disturbance.

In general, the affected native vegetation types are common and wide-
spread and would reestablish on disturbed areas approximately 10 to 20 years
after completion of mitigation. It could be expected that there could be an

increase of noxious weeds in all disturbed areas.

The most significant impact to vegetation that would be caused by con-

struction of the proposed and alternative project components would be the loss

of riparian vegetation including cottonwood trees along Kennedy Wash at the
Bonanza site and Cactus Reservoir at the Rangely site and in the areas that
would be submerged by construction of the Taylor Draw and/or Wolf Creek Reser-
voirs. Cottonwoods are limited in distribution to riparian situations and are
important to wildlife. Riparian vegetation would become reestablished to some
degree around the shores of the reservoir, but it would probably take 50 to

100 years to replace cottonwoods of the same size as those destroyed. Ripar-
ian areas which presently or could potentially support broadleaf vegetation in

semi-arid ecosystems are of special management concern (BLM Manual 6740).
Loss of riparian vegetation would be important as this would conflict with
Executive Order 11990 which provides for protection of wetland-riparian areas.
Federal management policy is to avoid construction in riparian areas and to

minimize loss of riparian vegetation. The acreages of riparian vegetation
that would be disturbed by project components are shown in table 4-9.

If the Rangely plant site were constructed, a 980-acre artificially
seeded area would be destroyed. The loss of this seeding would remove 49
animal unit months (AUMs) (39,200 lbs/year) of forage from use by livestock
and wildlife (see grazing impacts in the Land Use section). In addition,
about 1 acre of a 4-acre unique mountain shrub community could be removed by
widening and paving the Rangely site primary access road. The loss of this
community would be permanent and would result in an unquantifiable loss of
scientific information.

THREATENED AND ENDANGERED PLANT SPECIES

A small but unquantified number of Uinta Basin hookless cactus (Sclero -

cactus glaucus ) plants could be inadvertently destroyed during construction of
the Green River to Bonanza water pipeline. Only one plant was located in the
pipeline corridor during field inventories. It is the official biological
opinion of the USFWS that the continued existence of the Uinta Basin hookless
cactus would not be jeopardized by the Moon Lake project. Since the main
population centers of this officially listed threatened species are west of
the pipeline route, the species would not be adversely affected by inadvertent
losses.

Of the ten candidate threatened and endangered plant species, seven have
been found in relative abundance in the Uinta Basin area and have been recom-
mended by the Utah Native Plant Society for delisting (Welsh, 1979).

Because of the abundance and dispersion of the seven species recommended
for delisting, the Moon Lake project would not adversely affect these species.

Ephedra buckwheat (Eriogonum ephedroides - -candidate threatened), Graham
beardtonque (Penstemon grahami

i

--candidate endangered), and Dinosaur milkvetch
(Astragalus saurinus—candidate threatened), have been recommended by the Utah
Native Plant Society for official listing.
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TABLE 4-9

Potential Loss and Disturbance of Riparian Vegetation

Bonanza Site Rangely Site
Project Alternative (acres) (acres)

Plant Site 82
a

80
a

Coal Supply Alternative

Deserado Mine (including 40 40
alluvial wells)

Refuse Disposal Area 80 80

Coal Transportation Alternative

Electric Railroad
Railroad Mainline 5^ N/A
Coal Storage and Loadout Area
Coal Delivery Conveyor Less than 1 Less than

5
C

Less than 1

4
T

Overland Conveyor 1

Slurry Pipeline 2^ N/A
Off-highway Haul Route 4

Water Source and Transport Alternatives

Green River Pipelines (including
collector well system)

Utah White River Reservoir
n •

-i • D
Pipel ine

Taylor Draw Reservoir

Taylor Draw Reservoir Pipeline

Wolf Creek Reservoir^

Wolf Creek Reservoir Pipeline

Includes cottonwood-riparian.

Assumes 0.25 mile corridor.

c
Assumes 140' ROW.

Assumes 100' ROW.

e
Assumes 50' ROW.

f
Assumes 120' ROW

^Riparian greasewood association.

30 10

N/A

N/A 50
a

N/A Less than 1

N/A 863

N/A Less than 1
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An unquantified number of Graham beardtongue and Ephedra buckwheat plants

could be inadvertently destroyed by the construction of the electric railroad,

coal conveyor, or slurry pipeline. An unknown number of Dinosaur milkvetch

plants could be inadvertently destroyed by construction of the Green River to

Bonanza water pipeline. It is not likely that the Moon Lake project would

adversely affect these species because of the small acreage that would be

disturbed by linear facilities and the selective placement of the facilities

as guided by a qualified botanist. No surveys for these plant species have

been conducted specifically for the Taylor Draw or Wolf Creek Reservoir sites.

There is potential for any of the species listed in table 3-5 except Ephedra

buckwheat, Uinta hermidium, and Graham beardtongue, to occur within the areas

which could be flooded. Prior to construction of the reservoir, surveys would

be made to determine if any officially listed threatened or endangered species

are present.
If any threatened or endangered species are present, an environmental

assessment would be done to determine if the impacts would adversely affect
the continued existence of the species. If the environmental assessment
predicts an adverse effect, Section 7 consultation would be initiated with the

USFWS.

ANIMAL LIFE

TERRESTRIAL

Mule Deer

There are few deer in the areas that would be affected by the power plant
and raw material supply systems (Smith, 1979) and construction of any of the
alternatives would have little effect on this big game animal. Operation of
the electric railroad system for the Bonanza plant site would not result in

the loss of deer because of their low density and the slow (less than 40 mph)
speed of the train.

The overland conveyor system, with its accompanying maintenance road and
power! ines, would not impact deer because the terrain would require adequate
viaduct structures to carry the conveyor. The deer would be able to cross
under these viaducts, some of which would be approximately 100-150 feet high.

The 32.7-mile slurry pipeline to the Bonanza site would be buried and
could have long-term beneficial impacts to deer due to the improvement in

forage composition from reseeding of the disturbed areas.
The on-highway truck haul alternative would likely increase the yearly

loss of deer, but by an unknown quantity because most truck traffic would
occur during the day and most deer-vehicle collisions occur at night. This
impact would occur over a 3-month period in 1983 regardless of the transport
method selected because trucking would be the initial method for coal trans-
portation until the final system becomes operable. The increase in traffic
associated with the project could result in an unquantifiable increase of deer
deaths on well-traveled roads primarily during winter and spring months. Loss
of deer from off-highway haul trucks would be minimal because slower speeds
and fewer trucks would be used than with on-highway trucking.

There would be negligible losses of deer from the Rangely conveyor or
truck haul alternatives because of the short distance from the mine to the
power plant and because the area which would be impacted is marginal habitat
and little used by deer. The Taylor Draw Reservoir would cause minimial
losses to the deer herd of this area. Use within the 585 acres of critical
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winter range which would be inundated by the Wolf Creek Reservoir is small in

relation to the total available winter range. However, the Colorado Division

of Wildlife consideres the loss of any critical deer winter range as a signi-

ficant impact (Grand Pre, 1983, Letter 22 j . 6 in Chapter 5 of this Final EIS).

umulative losses of winter range from this and other projects will lead to the

loss of deer. The migration of deer in the area of the Wolf Creek Reservoir

would not be disrupted because the migration route is largely outside of the

area that would be inundated.

Pronghorn Antelope

Construction activities at the Bonanza site would disrupt antelope repro-

duction during the critical fawning season (May 10 through June 20) and could

reduce the population of the herd by an unquantifiable number. About 4 per-

cent of the fawning area of the Bonanza antelope herd would be occupied by the

plant site. Any losses added to a herd which is apparently surviving in a

marginal situation could eliminate the herd.

The Rangely plant site would occupy 2,202 acres of antelope summer range
(see figure 3-3) and would destroy Cactus Reservoir, a permanent summer water-
ing source. The significance of the occupied acreage to the support of the
herd is probably minor because the area is at the fringes of marginal summer
range. The loss of Cactus Reservoir could have detrimental effects on the

herd but the degree of dependence of the herd on the reservoir is not known.

The refuse disposal area would disrupt the use of approximately 600 acres
of antelope summer range over the life of the plant and hinder the migration
of antelope to the southern end of summer range (see figure 3-3); however, the
significance would be minor because there are not many antelope using this
peripheral summer range and those that do would adapt to the changes.

The Bonanza or Rangely site coal transportation and water transport
pipeline alternatives would disturb different amounts of antelope habitat (see
table 3-6), but none would adversely affect antelope unless construction took
place during the critical antelope fawning season (May 10 through June 20).
Construction activity during the fawning season could cause abandonment of
fawns and could result in a 1-year loss of fawn production for an undetermin-
able portion of the herd. The long-term effects of the slurry pipeline coal
transport alternative and any of the water transport pipeline alternatives
would be beneficial to antelope because, after rehabilitation, the routes may
produce more antelope forage than before construction.

The on-highway truck haul coal transport alternative for the Bonanza
plant site would increase traffic on 31 miles of highway and could result in

an unquantifiable increase in highway mortality of antelope in Utah and Colo-
rado.

Sage Grouse

The only power plant site and raw material supply system alternatives
that would affect known sage grouse use (concentration) areas are the Rangely
plant site, Deserado Mine refuse disposal area, the railroad and off-highway
coal transport alternative routes for the Bonanza site, the overland conveyor
route to the Rangely site, and the Green River and Wolf Creek Reservoir pipe-
lines to the Rangely site. The habitats that would be affected are shown in
table 3-7. The densities of sage grouse in most of these areas and their
importance to the survival of sage grouse is not known. Therefore, impacts to
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sage grouse populations in most of the areas cannot be predicted nor quanti-

fied. However, the absence of "leks" (strutting grounds) indicates that sage

grouse populations in the potentially affected areas would not likely be lost

due to construction or operation of any of the power plant or raw materials
supply system alternatives. Within the mine refuse disposal area where con-

centrations average about 2 per hectare, three potential leks have been iden-

tified. If these are verified, the impact to sage grouse would be increased.

Raptors

There would be little or no significant impact to raptors at either the

Bonanza or the Rangely sites because of the lack of raptor nesting habitat.

However, construction of the plant at the Rangely site could disrupt one

burrowing owl nest.

The construction of facilities at the Deserado Mine portal area could
cause the abandonment of one golden eagle nest. The refuse disposal area
could disrupt 609 acres of habitat used by raptors as sources for their rabbit
and rodent food supply, but no. loss of raptors is expected. Great horned
owls, red-tailed hawks, and ferruginous hawks are found throughout the project
area but adverse impacts are expected to be low because there is ample nesting
and feeding habitat for these birds throughout the region adjacent to impact
areas.

One ferruginous hawk nest located along the railroad/off-highway truck
haul route to the Bonanza site would probably be abandoned due to construction
in close proximity to the nest. The impacts to raptors associated with Taylor
Draw and Wolf Creek Reservoirs would be the immediate removal of some nesting
habitat.

Threatened and Endangered Species

The impacts to whooping cranes from construction and operation of the
power plant sites and raw material supply systems are unknown, but expected to
be slight. The impacts to bald eagles and peregrine falcons would be some
loss of potential food sources (prey species) and an unknown potential in-
crease in illegal loss from shooting brought about by an increase in human
activity related to the construction and operation of the project. Taylor
Draw and Wolf Creek Reservoirs would beneficially impact these two species
except for the possible loss of one roost area in the inundation area of Wolf
Creek Reservoir.

Suitable habitat for the black-footed ferret is found at prairie dog
towns scattered throughout the power plant and raw material supply alterna-
tives. However, none of the power plant or raw material supply system altern-
atives would adversely affect the endangered black-footed ferret. The of-
ficial biological opinion of the USFWS is that the Moon Lake project would not
likely jeopardize these species.

Wild and Free Roaming Horses

Construction and operation of the applicant-proposed Bonanza site would
cause the Bonanza wild horse herd to abandon approximately 14,000 acres (51
percent) of their present home range use area (Evans, 1981). The increase in
human activity in the area could also cause an unquantif iable amount of har-
rassment of the herd on the remaining 49 percent of their range. These fac-
tors could result in the loss of a portion of this wild horse herd.
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Riparian Habitat

(For acres of potential loss or disturbance of riparian habitat, see

table 4-9.)
It can be assumed that the removal of riparian zone vegetation would

affect about 80 percent of all wildlife species in a given area by eliminating

the food and cover it affords. The duration of loss of the riparian habitat

would vary with the nature of the impact. Any riparian vegetation removed

incident to construction activities would re-establish within a 20-year per-

iod. However, age class diversity (i.e., old cottonwoods) would take from 50

to more than 100 years to reestablish. Of course, if any riparian habitat

were occupied by a project component, the loss would be at least 20 years

beyond the removal of the component.
If a drainage were modified, the loss may be permanent.

AQUATIC SPECIES

Green River

Threatened and Endangered Species, Game Fish, and Non-Game Fish

Maximum water withdrawal for the Moon Lake project would reduce the

lowest recorded annual flow in the Green River by about 2.0 percent (see Water
Resources section, Chapter 3). The minimum allowable release from Flaming

Gorge Reservoir is about 400 cfs. Deseret's withdrawal of 30 cfs would reduce

this amount by 7.5 percent. Water would be removed by collector wells which
do not require instream activity. The possible effects of a 30-cfs withdrawal
for the Moon Lake project are controversial and not agreed upon by all ex-

perts. A reduced flow could affect about 28 species of fish. Of these spec-

ies, three are endangered, one is rare, and nine are considered game fish.

Holden and Selby (1979b) feel that it would not adversely affect any of the 28
species of fish in the river. However, Seethaler (1978) concluded from his

studies that the Green River contains the most viable remaining populations of

the Colorado squawfish and that any further water development of the Green
River basin could severely affect the continued reproductive success of squaw-
fish. By itself, the Moon Lake project would not likely result in a loss of

any fish species nor adversely affect their essential habitat. However, the
cumulative impact of water withdrawal for this project, as well as for the CUP

(see Water Resources section, Chapter 3), could adversely affect the aquatic
life in the Green River. The official biological opinion of the USFWS is that
the Moon Lake project would impact the Green or White Rivers by reducing flows
and is likely to jeopardize the continued existence of three endangered fish
species. However, if water were purchased from Flaming Gorge, thus replacing
water withdrawn from the Green River for the Moon Lake project, the endangered
fishes would not be affected (see Appendix 23 in the Draft EIS).

If water (30 cfs) could be obtained from Flaming Gorge Reservoir and
released for use by the Moon Lake project, streamflows would not likely be
adversely affected. This alternative would accomplish a USFWS goal of not
allowing the flows to drop below the minimum requirements of the endangered
fish. The critical amount of flow (minimum requirement) has not yet been
determined. However, if increased flows did result from a changed system of
release, this would create faster water which would take longer to warm up.

Water volume, water velocity, and temperature may fluctuate depending upon
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amounts released from the Flaming Gorge Dam. The magnitude of the impact

would be directly proportional to the amount of fluctuation.

A portion of the endangered fish habitat below Flaming Gorge Dam could be

altered and would no longer be used by the endangered fish. However, an

increase of 30 cfs in flow above the 400-cfs required release from the dam

would make up for Deseret's withdrawal for the Moon Lake project and maintain
endangered fish habitat below Deseret's withdrawal point. Consultation con-

cerning this alternative has been initiated with the USFWS. The biological
opinion is that, if water were purchased from Flaming Gorge, thus replacing
water withdrawn from the Green River for the Moon Lake project, the endangered
fishes would not be affected.

White River

Threatened and Endangered Species, Game Fish, and Non-Game Fish

Assuming maximum possible direct water withdrawal from the White River (6

cfs), the lowest recorded monthly flow (62 cfs in July 1977) would be reduced
by 10 percent. Flows as low as 62 cfs have been recorded only once in 43

years at Rangely; however, low flows of 54 cfs and 45 cfs have been reported
from the USGS station near Watson in 1934 and 1972, respectively.

Reduced flow would affect about 18 species of fish. Holden and Selby
(1979a) state that "during low flows, the proposed withdrawal may impact the
aquatic ecosystem to an unknown extent." They believe that the greatest
change may occur in stream bottom conditions which would probably result in

population changes of fish (i.e., an increase in the presence of introduced
fishes, especially red shiners, and an attendant reduction in native fishes).
Density and diversity of other aquatic life could also be reduced as a result
of flow changes. Since it appears that individual endangered and rare fishes
tend to use this tributary more for travel than for maintaining reproductive
areas, it is not likely that severe adverse impacts would occur. The water
withdrawal by the Moon Lake project itself would not likely result in loss of
fish or adversely modify habitat However, the official biological opinion of
the USFWS states that the Moon Lake project would impact the Green or White
Rivers by reducing flows and is likely to jeopardize the continued existence
of three endangered fish species. The cumulative effect of reduced flows in

the Green River due to water withdrawal from tributaries including the White
River, especially during low flows or drought periods, is of concern. In

themselves, small withdrawals may not seriously impact the White River system,
but together, a number of withdrawals could create serious changes in the
river's ecosystem (Holden and Selby, 1979a).

The impacts of the Taylor Draw and Wolf Creek Reservoirs on the aquatic
ecosystem would be similar to those of the Utah White River Reservoir on the
aquatic ecosystem in the White and Green Rivers. Because the Utah White River
Dam and Reservoir would be closer to the Green River than the Taylor Draw or
Wolf Creek Reservoirs, the Draft EIS on that project provides a worst-case
analysis of the impacts of reservoirs on fish in the White River. A formal
consultation with the USFWS has been initiated, but a biological opinion for
the project has not been received.

If the Taylor Draw or Wolf Creek Reservoirs were implemented, these dams
would create barriers and block the movement of fish from the Green River.
Other impacts would be the release of clear cool water from the dams and
changes in the river's flow pattern. Colorado squawfish would not utilize the
altered habitat (Holden, 1980).
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If Deseret were to purchase agricultural water and retain it in the river

as makeup for their withdrawal, the actual reduction in flows of the White

River and its effects on endangered fish would be unknown. This cannot be

predicted because past water use for agriculture and its relationship to

historical flows in the river is unknown and operational data for the Taylor

Draw or Wolf Creek Reservoirs is not available.
The Taylor Draw and Wolf Creek Reservoirs could potentially provide new

habitat for game fish.

CULTURAL RESOURCES

All of the 122 sites found on the plant sites and raw material supply

system alternatives could be affected by vandalism and/or inadvertent project
activities resulting in a small but unquantifiable loss of scientific and

educational values. A listing of cultural resource sites by project component

is found in table 3-8. Whenever possible and feasible, cultural resources
would be avoided by construction and related activities. If this is not

possible, the BLM and/or other appropriate agency would consult with the

appropriate State Historic Preservation Officer to determine the most satis-

factory means of mitigating damage. Subsidence at the Deserado Mine could
adversely affect those sites having structural features or subsurface de-

posits. Structural damage could occur from subsidence stresses and result in

a loss of the information.

VISUAL RESOURCES AND RECREATION

VISUAL RESOURCES

Construction at either the Bonanza or Rangely site would modify the
landscape character and exceed the acceptable limits of the visual resource
management (VRM) objectives of the respective areas for the life of the pro-
ject (see Appendix 16 of the Draft EIS for definition of VRM terms). A deci-
sion by the Federal government to implement this project would be a decision
to alter the VRM objectives for the affected areas. The Bonanza plant would
be of high visual contrast and visible to visitors at the Devil's Playground
and travelers along Utah Highway 45 (280 ADT) and the Uintah County road to
Red Wash (see figure 4-1). The Rangely plant complex would not be visible to

travelers along any major highways but would be visible to travelers on the
Staley-Gordon Mine road. Both plant sites would be out of character with the
open space nature of the existing landscape.

The Deserado Mine portal facilities would meet the area's VRM Class IV

objectives. The refuse disposal and railroad coal storage and loadout area
would modify the landscape character and would not meet Class IV visual qual-
ity objectives of the affected area for the life of the project.

The Deserado Mine to Bonanza site railroad would meet VRM Class IV objec-
tives but would not meet Class III objectives (see figure 4-2). The railroad
would be of high and moderate visual contrast to travelers on US 40 (775 ADT)
for 4 miles, Colorado Highway 64 (950 ADT) for 4 miles, and Utah Highway 45
(280 ADT) for 3 miles. It would be a visual intrusion in the Devil's Play-
ground (Class B scenery, Management Class IV). The railroad coal delivery
conveyor and access road from the mine to the coal storage and loadout facil-
ity would meet the affected area's VRM Class IV objectives. The railroad coal
storage and loadout facilities would modify the landscape and not meet VRM
Class IV objectives of the area for the life of the project.
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FIGURE 4-2

TYPICAL CATENARY RAILROAD SYSTEM
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ENVIRONMENTAL CONSEQUENCES

The conveyor system and slurry pipeline to the Bonanza site would meet
VRM Class IV objectives but the conveyor would not meet visual quality objec-

tives across 1 mile of Class III area for the life of the project. The con-

veyor would be of high visual contrast to travelers on Colorado Highway 64

(2,000 ADT) and Utah Highway 45 (280 ADT) (see figure 4-3). It would be a

visual intrusion in the Devil's Playground, an area of geologic interest.
The Bonanza on-highway truck haul alternative would meet present VRM

Classes III and IV objectives.
The Taylor Draw Reservoir water pipeline would not meet VRM Class II

objectives for 1 mile until native vegetation was reestablished (10-20 years).
The Green River to Bonanza water pipeline would meet the affected area's

VRM class objectives. The Utah White River Reservoir water supply pipeline
would not meet VRM objectives through 2 miles of VRM Class II area until

native vegetation became reestablished (10-20 years).
The Wolf Creek Reservoir pipeline would not meet VRM Class II visual

contrast objectives for 3 miles until native vegetation became reestablished.
The Green River to Rangely pipeline would meet VRM class objectives. The
pipeline would be of low contrast visibility to travelers on Utah Highway 45

(265 ADT). The water collector system that would be required along the Green
River to supply water for the generating station would be of high contrast
visibility to a small, but unquantif ied, number of recreational boaters (esti-
mated at less than 200 per year).

The Taylor Draw and Wolf Creek Reservoirs would enhance the scenic qual-
ity of the area. However, the dams and ancillary facilities would not meet
visual management class objectives in the affected VRM Class II area.

RECREATION

There would be no anticipated impact to recreation from the plant site,
coal supply, or the coal transport alternatives. The collector wells along
the Green River would add an increment of intrusion and further detract the
recreation experience of a small, but unknown number of recreational boaters
(estimated at less than 200 per year). The railroad to the Bonanza site and
the coal conveyor to either plant site would be barriers and/or hindrances to
a small number of ORVs. Construction of either the Taylor Draw or Wolf Creek
Reservoirs would add to the area's recreational opportunities.

LAND USES

URBAN USE

Project-related population increases could cause housing shortages in
either Vernal or Rangely and additional acreage for housing would be required.
With either site, the project-related acreage requirements would be less than
1 percent of the available acreage at Rangely or Vernal. Based on urban
planning and design criteria published by Dechiara and Koppelman (1975), if
the generating station were constructed at Bonanza, the peak population in-
crease at Vernal would require an additional 36 acres for housing, 12 acres
for new streets and associated utilities, 4 acres for commercial growth, and 1

acre for recreation. Cumulatively, this represents less than 1 percent of the
available acreage in the Vernal/Ashley Valley area. Population increases at
Rangely would require an additional 21 acres for housing, 7 acres for new
streets and associated utilities, 2 acres for commercial growth, and 1 acre
for recreation (cumulatively, 1 percent of available acreage including public
land purchase).
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FIGURE 4-3

TYPICAL OVERLAND CONVEYOR
HIGHWAY CROSSING
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Should the plant be constructed at the Rangely site, Rangely would re-

quire an additional 38 acres for housing, 12 acres for new streets and asso-

ciated utilities, 4 acres for commercial growth, and 1 acre for recreation
(cumulatively, 2 percent of available acreage). Vernal would require an addi-

tional 21 acres for housing, 7 acres for new streets with associated community
services, 2 acres for commercial growth, and 1 acre for recreation (cumula-

tively, less than 1 percent of available acreage).
No additional acreage for educational facilities would be needed in Rang-

ely or Vernal. In Vernal the school district has purchased three sites for

new schools. In Rangely, the Rio Blanco School District (RE-4) facilities are

now used at 46-percent capacity and no new facilities would be required.

The projected housing impact for both communities would manifest itself
as more of an economic rather than a spatial shortcoming. The lack of mort-

gage capital, high interest rates, and the necessity of large down payments
combine to place conventional housing beyond the economic means of many con-

struction and operating personnel expected to locate in the area. These
circumstances would result in the increasing use of mobile homes and perhaps
other temporary accommodations. It is known that since 1970 approximately 60

percent of all new housing units provided in northwest Colorado, an area
experiencing substantial energy impacts, have been mobile homes (Susskind and
O'Hare, 1977). Such quarters could be judged as less than desirable by immi-

grating workers and could lead to poorly planned and unsightly residential
patterns on the urban fringes. The Town of Rangely has a bond issue to sup-

port availability and cost effectiveness of home mortgages. If the plant were
built at Bonanza, projected peak mobile home site demand for Vernal would be
342 units and 216 units for Rangely. If built at Rangely, peak mobile home
site demand would be 329 units for Rangely and 202 units for Vernal (Burns and
McDonnell, 1979a).

Rio Blanco County has county-wide zoning to control indiscriminant mobile
home siting, but Uintah County presently does not.

AGRICULTURE

Based on past population distribution patterns between Vernal and Ashley
Valley, possible peak urban development into Ashley Valley could displace a

maximum of 29 acres, or less than 1 percent of available acreage, of agri-
cultural land. No agricultural lands would be impacted by the plant site
alternatives, Deserado Mine, or coal transport alternatives.

Four ranch houses would be inundated by the Taylor Draw Reservoir. Four
hundred irrigated acres of farmland would be inundated, of which 176 acres are
classified by the SCS as being prime (irrigated). This represents 2.5 percent
of the irrigated land in Rio Blanco County or 7 percent of the 2,000 acres of
prime (irrigated) farmlands near Rangely. Meadow hay and alfalfa are the main
crops where production losses would occur (Fleming, 1979a). Potential losses
could be up to 4 tons per acre of alfalfa or 1.66 tons per acre of meadow hay
(ASCS, 1980).

Four ranch houses would be inundated by the Wolf Creek Reservoir. Four
hundred and three acres of irrigated land, not prime by SCS standards, would
be innundated by the Wolf Creek Reservoir water supply alternative. This
represents 10 percent of the irrigated land along the White River or 2.5 per-
cent of the irrigated land in Rio Blanco County. Meadow hay, alfalfa, oats,
and barley are the main crops where production losses would occur. This would
be less than 1 percent of the Rio Blanco County annual yield of each of these
crops (from both irrigated and nonirrigated lands) (Colorado Department of
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Agriculture, 1980). Potential losses could be up to 4 tons per acre of al-

falfa, 1.66 tons per acre of meadow hay, 80 bushels per acre of oats, or 53

bushels per acre of barley (ASCS, 1980). About 5,000 lbs. of honey production

would be lost annually, at a 1979 dollar value of $3,030 (Colorado Department

of Agriculture, 1980).

Annually, about 27,000 acre-feet of water is consumptively used for

irrigated agriculture in the upper White River basin. Deseret's requirement

of 17,470 acre-feet per year is equivalent to 47 percent of the water cur-

rently used for agriculture which gives an indication of the amount of land

that could be occasionally retired if Deseret were to purchase agricultural

water in the upper White River basin.

GRAZING

Less than 1 percent of the total range and pasture acres in Uintah and

Rio Blanco Counties would be affected.
Forage loss from sheep allotments for the life of the project for the

Bonanza site would be 150 AUMs. This amount of forage would support 63 sheep
for 1 year. Disturbance would occur on the Antelope Draw Allotment, having a

total carrying capacity of 6,707 AUMs, and the Bonanza Allotment, having a

total carrying capacity of 2,434 AUMs. Less than 5 percent of the AUMs in

either allotment would be made unavailable to livestock.
The Rangely site would remove 94 AUMs from Red Wash Allotment (20 percent

of the forage allocation in the allotment) for the life of the project. In

addition, livestock movement along Red Wash would be inhibited and the major
livestock water sources, Cactus and Prairie Dog Reservoirs, would be within
the fenced project boundaries.

The mine refuse disposal and railroad coal storage and loadout area would
also be located predominantly in the Red Wash Allotment, removing an addi-
tional 42 AUMs (10 percent). The combination of facilities would remove 30
percent of the total AUMs in the allotment. Based on present available AUMs,
forage sufficient for 18 sheep per year could be eliminated by a combination
of the Rangely site, mine refuse disposal area, and railroad coal storage and
loadout area.

The Deserado Mine would remove 54 AUMs (3 percent) of the Spooky Mountain
Allotment.

Loss of forage production from coal transportation and water supply
alternatives would be minimal, considering the small acreages occupied as
compared to the total acreages available on those allotments. Table 3-10
compares the AUMs that would be removed by the power plant and raw material
supply system alternatives to the total allocations in the affected allot-
ments. The amount of loss on any one allotment (with the exception of Red
Wash) would range from 1 to 8 percent of total forage production.

TRANSPORTATION

Movement of heavy equipment to the plant site would cause temporary
interruptions in traffic flow and increase the potential for traffic hazards
until construction at the plant site was completed. Mixing of normal traffic
and refuse haul trucks that would be moving in a left-hand traffic pattern
along Rio Blanco County Road 78 would result in an extreme safety hazard that
could result in fatal accidents.

The Deserado Mine coal transportation alternatives would greatly increase
traffic volume on Utah State Highway 45, Colorado Highway 64, U.S. Highway 40,
and minor secondary roads.
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Expected traffic volume impact from the on-highway trucking alternative

along U.S. Highway 40 between the Deserado Mine and the Bonanza plant site can

be quantified by assuming use of 23-ton-capacity trucks, on a basis of a 5-day

week, 8 hours per day. With one generating unit, a truck would pass a given

point along the route approximately every minute. With two units, doubling

the required volume, this would increase to every 30 seconds (Gellman Research

Associates, Inc., 1978). Noise levels at the Town of Dinosaur would increase.

Peak noise level from coal haul trucks at 35 mph or greater would be 86 dBA

(weighted sound level--see Glossary), measured at 50 feet (EPA, 1971). Typ-

ical outdoor residual noise levels for rural areas are 16-35 dBA, urban resi-

dential area levels are 46-55 dBA, and very noisy urban residential and down-

town city levels are 56-75 dBA. The community is currently experiencing
considerable energy-related heavy truck noise; therefore, increases in fre-

quency and magnitude would be realized. Resultant impacts on population would
include interference or temporary inability in hearing and speaking and dis-

ruptions in sleep patterns or concentration. Impacts normally range from
minor annoyance to serious disruption of activities (U.S. Dept. of Transpor-
tation, 1978).

High volume, high tonnage truck traffic would result in unquantifiable
damage to the road surface; however, current pavement condition ratings (Col-
orado Department of Highways, 1979a) indicate existing deficient pavement
conditions along the on-highway trucking route. Four hundred seventy-one
additional round trips would be expected as a result of the on-highway truck-
ing alternative on U.S. 40 and Utah Highway 45 during work days. This would
be approximately a 323-percent increase in daily traffic on Utah Highway 45
and up to 117 percent on the affected portion of U.S. 40. Truck traffic
impact analysis (Mahoney and Terrel , 1979) states that if the percentage of
loaded coal trucks exceeds 10 percent of total existing truck traffic, the
impact on the highway may be quite significant.

Ninety-one additional round trips would be made by coal trucks each work
day during the 3-month period of 1983, regardless of the permanent method of
coal transport selected. This would be approximately a 65-percent increase in
daily traffic on Utah Highway 45 and up to a 24-percent increase on the af-
fected portions of U.S. Highway 40.

Based on current accident rates on affected highways (combined property
damage, injury producing, and fatality producing), the peak population year
could realize an increase of 88 accidents (Colorado Department of Highways,
1979b).

Similar impacts would result on major highways over the life of the
project should open market coal purchase be utilized to supply the project.
Haul distances of up to 280 miles and up to 2.7 million tons per year (117,391
trips/year) could be expected. This could occur during the final 15 years of
operation if Deseret were unable to supply sufficient coal from the Deserado
Mine. The off-highway truck haul alternative would employ bridge crossings at
highway intersects. The only impact would be short periods of interrupted
traffic flow during construction of the bridges.

The remaining coal transport and water pipeline alternatives would cause
temporary interruptions in traffic flow during construction.

Taylor Draw Reservoir would inundate 3,100 linear feet of Colorado State
Highway 64 which would have to be relocated. This would cause temporary
interruptions in traffic flow during construction. The relocated highway
could be constructed adjacent to the high water line of the inundated section
(Western Engineers, 1979a).
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The Wolf Creek Reservoir would inundate a ranch suspension bridge with an

exposed gas pipeline.

MINERALS

All project facilities would be subject to valid existing prior mineral

rights. Those project facilities affected by these rights along with a list

of the rights in question are found in Chapter 3 and table 3-11.

Transfer of the Bonanza plant site to ownership of Deseret could be

accomplished only if the oil shale withdrawal were modified or lifted on the

lands to be sold.

Should the site be restored to multiple use status, it would be available

for appropriation. These lands are presently open under mineral leasing laws.

Modification of oil shale withdrawal on the Bonanza site would not affect the

existing environment. Deep gilsonite veins beneath the Bonanza plant site

would still be minable as they do not pass beneath any foundation structures

and no subsidence would be expected. Through stipulation to the right-of-way

or sale, surface use of the site for mineral extraction would be allowed.

The refuse disposal area located on Federal land containing mineable coal

seams would have minimal effect on its future mining because the coal beds in

the area are no more than 8 feet thick and overburden thickness is at least

1,000 feet. Locations for the plant site facilities and deep mining of gil-

sonite would be compatible.

LAND USE PLANS AND CONTROLS

Conflicts with BLM management plans noted in Chapter 3 which would occur
with implementation of the project alternatives are shown in table 4-10. In

as much as the NEPA process is a form of planning, land use conflicts would be

adjusted by decisions made on the basis of this Final Moon Lake power plant
EIS. This would be done consistent with the BLM and USFS planning regulats,
which provide for amendments. A decision by the Federal government to imple-
ment this project would be a decision to alter the existing land use planning
objectives listed in table 4-10. The Category 2 MFP Amendment Procedures as

outlined in BLM Instruction Memorandum No. 80-401 are being used for planning
amendments on BLM-administered lands. These procedures include a 30-day
protest period which is concurrent with the 30-day waiting period noted on the
cover sheet of this Final EIS.

Uintah County zoning ordinance provisions could accommodate the Bonanza
plant and raw material supply systems. The Rangely plant and raw material
supply systems could be accommodated under provisions of the Rio Blanco County
public way and public utility land use priority zoning. The Deserado Mine
operation would be permitted in the agricultural zone under provisions of a

Rio Blanco County Board of County Commissioners approved special use permit.
As part of the land-use planning process, BLM has prepared an unsuit-

ability report for the Deserado Logical Mining Unit (LMU). The report dis-
cusses the 20 unsuitability criterion, contained in the Federal Coal Manage-
ment Regulations (43 CFR 3400), and the effects on these criteria by the
Deserado Mine. The full report is contained in Appendix 25 in the Final EIS.

Of the 20 criterion, four would be impacted by the proposed mine Historic
Lands and Sites, Federally Listed Endangered Species, Golden Eagles Nest, and
Floodplains. All projected impacts would be reduced adequately through lease
stipulation to declare the LMU suitable for leasing (see Appendix 25).
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TABLE 4-10

Conflicts With Existing BLM Land Use Plans

Conflicts With PlanResource Plan Recommendation

Vernal District, Utah

Wildlife

Land Uses

Recreation

Watershed

Restrict activities on antelope
fawning areas, May 1-June 15.

Restrict rights-of-way to
designated corridors.

Preserve open spaces. No man-
made intrusions on Green River.

Increase ground cover.

Craig District, Colorado

Wildlife Improve mule deer habitat through
modification of pi nyon- juniper.

Protect wildlife watering areas

Restrict activities on critical
antelope winter range, December
1 -March 31.

Prohibit land use activity
that would deter wildlife
migration routing.

Construction, operation,
and maintenance at Bonanza
site, conveyor, and water
pipeline routes.

Portions of conveyor, slurry
pipeline, railroad, and on-
and off-highway truck haul

are outside designated corridors

All project activities would
introduce intrusions to open
space.

Collector wells for Green
River water source.
Construction and occupancy
on Bonanza site, coal and
water supply systems would
negatively affect ground
cover.

Activity around Deserado
Mine area would displace
mule deer and negate objec-
tives of pinyon- juniper
modification.

Deserado Mine area and
Range ly site may preclude
wildlife use of reservoirs.

Activity at the Deserado
Mine area would degrade
range condition and interrupt
antelope use.

Conveyor belt route would
cross two mule deer migra-
tion routes.

(continued)
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TABLE 4-10 (concluded)

Resource Recommendation Conflicts

Preserve raptor nesting and
perching trees within 0.5
mile radius of active raptor
nests.

Several raptor nests occur
within 0.5 mile of Rangely
site, Deserado Mine area,

coal and water supply
systems. Construction
activities may conflict if

trees utilized by raptors
are removed.

Prohibit land use activity
within 0.25 mile of any raptor
nest that would adversely
impact nest productivity,
March 1-July 31.

Protect 88 miles of
habitat along White
riparian woodlands.

bald eagle
River

Construction and utilization
of mine refuse haul road,

conveyor belt, and rerouting
of Staley Gordon Mine Road.

Deserado Mine portal would
conflict with river bottom
habitat by increases in

human disturbance.

Land Uses Restrict right-of-way to
designated corridors.

Portions of conveyor and
Rangely site are outside
designated corridors.
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SOCIOECONOMIC IMPACTS

UNIT 1 SCENARIO

This section presents the projected socioeconomic impacts of development
of unit 1 of the power plant and the coal supply system including the Deserado

Mine. Impacts are compared to the existing socioeconomic conditions as de-

scribed in Chapter 3. The impacts of both the construction and operation of

the Bonanza and Rangely sites are discussed. The effects of the power plant

and mine overlap and are analyzed jointly.

Employment Projections (Unit 1)

The generating station and coal supply system would require an estimated
peak work force of 1,035 in 1984. Table 2-5 of the Draft EIS shows the number
of construction and operational workers that would be required from 1981

through 1985.

Permanent operational personnel would be required beginning in 1981 and

would increase through 1985, stabilizing at 474 employees. A total of 172

indirect jobs are expected to be created locally as a result of this influx of

permanent workers. The mining personnel would build up more gradually due to

the long lead time involved in opening the mine. Also, the addition of mine
workers as plant construction employment declines would help stabilize employ-
ment and the demand for community services in the area.

Population Projections and Residential Distribution (Unit 1)

The peak construction work force would occur in 1984 and, together with
the operating personnel and indirect employment, the total peak population
would be 2,548 people. With the passing of the peak project employment, the
new population would begin to decline leaving a residual permanent population
level of 1,943 individuals (approximately 497 families and 55 single indi-
viduals).

Residential distributions were projected to give an idea of where the
population impacts would occur and are estimated to be within ±10 percent of
actual numbers.

Bonanza Site Development

Table 4-11 lists the anticipated residential distribution pattern that
would result should the plant be built at the Bonanza site.

The population changes from the peak year (1984) to the stable level
(1985) are -48 percent for Vernal and +22 percent for Rangely. The population
of Dinosaur could increase by about 31 percent in 1984 (Moffat County, 1981).

Table 4-12 shows total population and percentage increases for 1981, 1984
(peak), and 1985 (stable project-related population) for Vernal, Rangely, and
the total

.

Rangely Site Development

Should the generating station be constructed at the Rangely site, the
residential distribution patterns are projected to be as shown in table 4-13.

The project-related population would peak in 1984 then decline to a
stable level in 1985. This would be a 30-percent decrease from the peak for
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TABLE 4-11

Projected Peak Residential Distribution*

for Bonanza Site Development
(Unit 1)

1981 1982 1983 1984 1985

Vernal 313 644 970 1,267 656

Maeser 51 105 153 204 105

Rangely 263 541 678 656 802

Dinosaur 44 90 123 136 120

Jensen 23 48 76 101 51

Meeker 43 89 85 57 112

Other 39 81 109 127 97

Total 776 1,598 2,194 2,548 1,943

Source: Burns and McDonnell, 1979a.

Population estimates for individual communities are expected to be
within ±10 percent of the actual number of project-related people
that would move into these communities.

TABLE 4-12

Population Projections for Bonanza Site Development
(Unit 1)

Total
Rangely Vernal

1981

Without Project
Due to Project
Percent Change

31,120
776

2.4

3,700
263

7.1

8,750
313

3.6

1984
Without Project
Due to Project
Percent Increase

50,598
2,548

5.0

9,300
656

7.1

11,025
1,267

11.5

1985
Without Project
Due to Project
Percent Increase

47,684
1,943

4.1

9.100
802

8.8

12,555
656

5.2
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TABLE 4-13

Projected Peak Residential Distribution*
for Rangely Site Development

(Unit 1)

Community 1981 1982 1983 1984 1985

Vernal 234 482 636 728 513

Maeser 40 81 104 119 84

Rangely 333 687 984 1,156 942

Dinosaur 48 98 136 160 126

Jensen 16 34 44 51 37

Meeker 65 134 181 206 144

Other 40 82 109 128 97

Total 776 1,598 2,194 2,548 1,943

Source: Burns and McDonnell, 1979a.

Population estimates for individual communities are expected to be
within ±10 percent of the actual number of project-related people
that would move into these communities.

TABLE 4-14

Population Projections for Rangely Site Development
(Unit 1)

Total Rangely Vernal

1981

Without Project
Due to Project
Percent Change

31,120
776

2.4

3,700
333

9.0

8,750
234

2.7

1984
Without Project
Due to Project
Percent Change

50,598
2,548

5.0

9,300
1,156

12.4

11,025
728

6.6

1985
Without Project
Due to Project
Percent Increase

47,684
1,943

4.1

9,100
942
10.4

12,555
513

4.1
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Vernal and 19 percent for Rangely. Dinosaur's population could increase by

approximately 37 percent in 1985 (Moffat County, 1981).

Table 4-14 shows total population impacts on Vernal, Rangely, and the

area.

Housing (Unit 1)

Regardless of the actual location of the plant site, increased housing
demand would place a burden on the current housing supply of both Rangely and

Vernal. The communities of Vernal and Rangely would either face a surplus
housing situation following the peak population period or would have to con-

tend with mobile homes or temporary camps during the peak period. However,
Rangely has several new subdivisions and mobile home parks planned that are

capable of containing approximately 900 units. Also, Rangely has applied for

approximately 2,500 additional acres of land for development. Vernal/Ashley
Valley has sufficient acreage to accommodate the housing requirements of

additional people.

Bonanza Site Development

For a Bonanza site development, table 4-15 shows the approximate number
of housing units required for the years 1981 through 1985. The peak housing
demand attributed to the project would occur in 1984 with a total need of 770
units. About 380 of these units would be needed in Vernal and 203 in Rangely.
In 1985 the housing requirements for Vernal would be reduced by nearly 49
percent to 182 units, and Rangely' s housing needs would be increased by about
7 percent to 218 units. The 1985 housing requirements would remain relatively
stable for the life of the project.

Rangely Site Development

Table 4-16 shows the expected project-related peak housing demand by year
for Rangely and Vernal. For Vernal, there would be a steady build-up to 1984,
followed by a decline in 1985 to the permanent level of 143, a reduction of 35
percent. Rangely would show a similar pattern, reaching a peak of 380 in 1984
then dropping 31 percent to 261 in 1985.

Community Services (Unit 1)

Education

Bonanza Site Development

Student enrollment projections for both the Uintah County and Rangely
(RE-4) School Districts by school year are shown in table 4-17. The pro-
ject-related enrollments for the Rangely District are more constant than for
the Uintah District. However, during the peak impact, which would occur in
the 1983-1984 school year, the new students would make up a much larger per-
centage of the Rangely District students (22 percent) than of the new students
within the Uintah School District (7 percent). For Rangely to maintain the
present pupil/teacher ratio, 11 new teachers would have to be hired. Fourteen
new teachers would have to be hired in the Uintah School District to maintain
the present ratio. Uintah District facilities are already being used beyond
capacity and would need up to nine new class rooms over the long term to
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TABLE 4-15

Projected Peak Housing Demand
Bonanza Site Development

(Unit 1)

Housing Type 1981 1982 1983 1984 1985

Rangely

Single Family 19 40 58 71 97

Apartment 9 19 22 24 26
Mobile Home 36 75 87 85 92
Other 22 45 40 23 3

Total 86 180 207

Vernal

203 218

Single Family 23 48 84 107 81

Apartment 11 22 32 41 22
Mobile Home 43 89 124 158 76
Other 25 51 55 74 3

Total 102 210

P

295

roject Total

380 182

Single Family 58 119 190 237 241
Apartment 28 57 73 85 65
Mobile Home 107 221 282 321 224
Other 65 133 129 127 10

Total 258 530 674 770 540

Source: Burns and McDonnell, 1979a.

These figures include housing in communities other than Rangely
and Vernal

.
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TABLE 4-16

Projected Peak
Rangely Site

(Uni1

Housing Demar
Development

: 1)

id

Housing Type 1981 1982 1983 1984 1985

Ra ngely

Single Family
Apartment
Mobile Home
Other

28

13

52

32

58
27

107

65

88
34

127

55

111

69

146

54

117

31

109

4

Total 125 257

Ve

304

rnal

380 261

Single Family
Apartment
Mobile Home
Other

12

6

26

19

25

13

53

39

53

20

81

39

66

24
91

39

64
17

60

2

Total 63 130 193 220 143

Pi*oject Total
3

Single Family
Apartment
Mobile Home
Other

58

28
107

64

119

57

221

133

190

73

282
129

237

85
321

127

241

65

224
9

Total 257 530 674 770 539

Source: Burns and McDonnell, 1979a.

These figures include housing in communities other than Rangely
and Vernal

.
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TABLE 4-17

Student Enrollment Projections
Bonanza Site Development (Unit 1)

School Years
1980-81 1981-82 1982-83 1983-84 1984-85 1985-86

Uintah School District

District Projection
Project Impact
Total Students

5

5

,164

19

,183

5

5

,330
93

,423

5,374
214

5,588

5

5

,500
378

,878

5,667
316

5,983

5,898
212

6,110

Rangely School Districtt

District Projection
Project Impact
Total Students

610
12

622

635
59

694

660
113

773

710
154

864

760
138

898

814
198

1,012

TABLE 4-18

Student Enrollment Projections
Rangely Site Development (Unit 1)

School Years
1980-81 1981-82 1982-83 1983-84 1984-85 1985-86

Uintah School District

District Projection 5,164
Project Impact 14

Total Students 5,173

5,330
66

5,396

5,374
136

5,510

5,500
222

5,722

5,667
183

5,850

5,898
168

6,066

Rangely School District

District Projection 610
Project Impact 16

Total Students 626

635

83
718

660
178

838

710
291

1,001

760

260

1,020

814
251

1,065
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ENVIRONMENTAL CONSEQUENCES

handle project-related students. Rangely District (R-4) schools have adequate

capacity to facilitate project- related students.

Rangely Site Development

Student enrollment projections for the Uintah County and Rangely (RE-4)

School Districts are shown in table 4-18. The project-related enrollments for

the Rangely District are more constant than for the Uintah District. However,

during the peak impact, which would occur in the 1983-1984 school year, the

new students would make up a much larger percentage of the Rangely District

students (29 percent) than of the new students within the Uintah School Dis-

trict (4 percent). If Rangely desired to maintain the present pupil/teacher
ratio, 20 new teachers would have to be hired. The Uintah School District
would need eight new teachers.

Rangely District (R-4) school facilities are adequate to handle the

project-related student increases without further construction. Uintah Dis-

trict would have to construct up to seven new classrooms to handle project-
related student increases.

Sewer and Water Systems

Vernal currently operates overloaded and outdated water and sewage treat-
ment systems. The city has begun to improve and expand both systems to a

capacity of 20,000 people. However, should these improvements not be com-

pleted in time to accommodate the expected peak impact of the project, the
present systems would be inadequate to handle the projected population in-

crease.
Rangely operates water and sewage treatment facilities to handle a popu-

lation equivalent of 5,000 and 6,000, respectively. These are designed for
expansion to accommodate a population of 10,000. This capacity would be ade-
quate to handle the expected population associated with the project.

Fire Protection

Regardless of the generating station's location, both Vernal and Rangely
would need to enlarge their volunteer fire departments to retain present fire-
man/population ratios. If the plant were built at Bonanza, Vernal would need
about 4 and Rangely about 7 additional volunteers at peak population. If
built at Rangely, there would be a need for 2 and 12 additional volunteers,
respectively. Additional equipment would also be needed in both communities.

Law Enforcement

The increase in population can be expected to result in increased crime.
The actual degree to which increased crime would occur cannot be predicted.

At the present time, Vernal has 13 city police officers and Rangely has
4. This is 1.8 and 2.0 officers per 1,000 population, respectively. The
recommended standard of the Federal Bureau of Investigation (FBI) is 1.5
officers per 1,000 population.

Applying this standard shows the need for 1 more officer in each com-
munity to maintain that standard if the plant were built at Bonanza. If it
were built at the Rangely site, the Town of Rangely would need 1 additional
officer and Vernal would just approach the minimum ratio without any addi-
tional officers.
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ENVIRONMENTAL CONSEQUENCES

Health Facilities and Personnel

The Uintah County Hospital in Vernal and the Rangely District Hospital in

Rangely are the major health care centers in the area. The administrators of

each have indicated that the hospitals are currently being used at 50 and 22

(LeMoine,1980) percent of capacity, respectively.

At projected peak population levels in 1984, regardless of the site, each

community would need at least one more full time physician. To attain their

respective state averages, Vernal would need six more full-time physicians and

Rangely would need four.

Local Government Impacts (Unit 1)

Impacts on local governments would consist primarily of the increased

demand for services which would necessitate a general increase in expendi-

tures.
The Moon Lake project would contribute to the financing of these services

through taxation of project-related population and company-owned facilities.

A property tax would apply to both individuals and facilities, while sales tax

would be paid only by individuals. In addition, a portion of existing obliga-

tions would be paid be in-migrating project-related employees who would have

to pay utility hookup and user fees. To the extent the indebtedness is spread

into the future, the project and its employees would pay for a more-than-

proportionate per capita share of those facilities.
Because impacts from the project are expected to cross state, county, and

municipal lines, there would be problems from inequitable distribution of

impacts and tax revenues. This could be especially true for the Town of

Dinosaur in Moffat County, Colorado, which could receive significant impacts

from the project, but without the benefit of adding either the plant or mine

to its tax rolls. Moffat County (1981) states that "...the town is presently
operating at capacity population...".

Colorado has a coal severance tax of 35$ per ton; therefore, Colorado
would receive about $455,000 annually regardless of where the plant were
located. Of the total severance tax revenues, only 7 1/2 percent would be

allocated directly to Rangely and Rio Blanco County based on the Colorado
severance tax statute. Any additional severance tax allocations would be

evaluated by the Department of Local Affairs, and would be weighed against
competing demands from other counties and cities throughout Colorado (see

Severence Tax Yield Table in Appendix 11 of this Final EIS).
Cost estimates for providing county services for population increases are

based on 1979 per capita costs of $725.17 for Uintah County (UBAG, 1980) and
$1,005.87 for Rio Blanco County (Rio Blanco, 1980).

Bonanza Site Development

Analyzing the distribution (Table 4-19) for the peak year of construction
shows that, if the plant were built at the Bonanza site, there would be 1,471
new residents in the Vernal area (including Maeser) and 656 in Rangely. This
would mean that Rangely would have to support the impact of 279 residents
related to the plant without the benefit of revenue from the plant. Corre-
spondingly, the Vernal area would have to support the impact of 240 residents
related to the mine without the benefit of revenue from the mine.

A similar situation applies to the operating workers as shown in table
4-19.
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ENVIRONMENTAL CONSEQUENCES

TABLE 4-19

Residential Distribution
Bonanza Site Development (Unit 1)

Plant Coal Si

Vernal
jpply System

Rangely
Total

Vernal Rangely Vernal Rangely

Peak Construction
1,231 279

Operation (1985)
296 67

(1984)
240

465

377

735

1,471

761

656

802

Actual population for individual communities is expected to be
within ±10 percent of figures shown.

Table 4-20 shows the estimated property tax revenues from the project
facilities and the estimated cost and differences for each county. Revenue
figures shown do not include revenue from sales and property taxes paid by
project-related population, which would accrue to the local governments. As
shown in the table, the plant would generate revenues in excess of the esti-
mated costs in Uintah County while the mine would not generate sufficient
revenues to cover the additional costs in Rio Blanco County during the first 2

project years. Substantial deficits in tax revenues would occur unti the coal
mine was fully developed. However, these deficits could be off-set to some
degree by local sales tax and property tax revenues paid by the project em-
ployees and their families. Also see Appendix 11 Figure 2.

Estimates of property tax revenue generated by Deseret-owned facilities
do not include depreciation, tax credits, or exemption, etc. As such, they
overestimate the actual revenue that would be realized from the project.

Rangely Site Development

If the plant were built at the Rangely site, the peak new population in
1984 in the Vernal area would amount to 847 and in Rangely, 1,156 (table
4-21). In this case, Vernal would receive 607 people due to the plant, along
with 240 people from the coal supply system, and Rangely would receive 779
people due to the plant. This would mean that the Vernal area would have to
support the impact of 847 people related to the plant and the mine without the
benefit of revenues from any of the project facilities except transmission
lines. However, individuals would pay property and sales taxes to the local
governments where they live.

A similar situation applies to the operating workers as shown in table
4-21.
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TABLE 4-20

Estimated Costs and Property Tax Revenues for
Uintah and Rio Blanco Counties

Bonanza Site Development (Unit 1)

Uintah Rio Blanco
Revenue Revenue

Year (Plant) Costs
3

Difference (Mine) Costs Difference

1981 $ 605,000
c

$ 304,000 $ 301,000 $ 69,000 $359,000 $-290,000

1982 2,426,000
C

609,000 1,817,000 249,000 762,000 -513,000

1983 5,230,000
C

915,000 4,315,000 946,000 937,000 +9,300

1984 5,138,000
C

1,197,000 3,941,000 1,087,000 899,000 +188,000

1985 4,826,000 629,000 4,197,000 1,351,000 1,081,000 +270,000

1986 4,692,000 629,000 4, 063,000 1,341,000 1,081,000 +260,000

Note: Detail of projected revenue is presented in Figures 2 and 4 of
Appendix 11.

Cost estimates for providing county services for population increases are
based on 1979 per capita costs of $725.17 for Uintah County and $1,005.87
for Rio Blanco County. These figures were provided by the respective counties,

Revenues estimated using 1980 mill rate of 36.053.

c
Provided from Uintah County Assessor. All other years calculated using
mill rate of 35.0.
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TABLE 4-21

Residential Distribution
Rangely Site Development (Unit 1)

Plant Coal Supply System Total
Vernal Rangely Vernal Rangely Vernal Rangely

Peak Construction (1984)
607 779 240

Operation (1985)
132 207 465

377

735

847

597

1,156

942

Table 4-22 shows the estimated property tax revenues from the project
facilities (not including taxes paid by individuals) and the estimated costs
and differences for each county. As shown in the table, the plant and mine
would generate revenues in excess of the estimated costs in Rio Blanco County
while no revenues from project facilities would be generated in Uintah County

These figures do not include depreciation, tax credits, exemptions, etc.
As such, they overestimate the actual revenue that would be realized from the
project.

UNITS 1 AND 2 SCENARIO

Introduction

This section presents the projected socioeconomic impacts of development
of units 1 and 2 of the power plant and the coal supply system including the
Deserado Mine. The impacts of both the construction and operation of the
Bonanza and Rangely sites are discussed. The effects of the plant and mine
overlap and are analyzed jointly.

Construction of the initial unit would begin during the first quarter of
1981 followed by the commencement of unit 2 construction in the third quarter
of 1982, an 18-month lead time differential. This scenario presents the
maximum impacts that would be expected to occur from the project.

Employment Projections (Units 1 and 2)

The generating station and coal supply system would require a projected
peak work force of 1,613 in 1985. Table 2-6 shows the number of construction
and operational workers that would be required from 1981 through 1987.

Permanent operational personnel would be required beginning in 1981 and
would increase through 1987, stabilizing at 794 employees. A total of 300
indirect jobs are expected to be created locally due to this influx resulting
in a total project-related permanent work force of 1,094 in 1987.

Population Projections and Residential Distribution (Units 1 and 2)

The peak construction work force would occur in 1985 and together with
the operating personnel and indirect employment, the resulting total peak
population would be 5,034 people. With the passing of the peak employment
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TABLE 4-22

Estimated Costs and Property Tax Revenues for

Uintah and Rio Blanco Counties
Rangely Site Development (Unit 1)

Rio Blanco Uintah
Revenue ,

Year (Plant & Mine) Costs Difference Revenue r . b
Costs Difference

$222,000 $-222,000

456,000 -456,000

598,000 -358,000

685,000 -445,000

484,000 -244,000

484,000 -354,000

1981 $ 735,000 $ 473,000 $ 262,000

1982 2,197,000 975,000 1,222,000

1983 4,260,000 1,377,000 2,883,000 240,000

1984 7,709,000 1,612,000 6,097,000 240,000

1985 7,777,000 1,283,000 6,494,000 240,000

1986 7,569,000 1,283,000 6,286,000 130,000

Note: For details of projected revenues, see Figure 6 of Appendix 11.

Revenues estimated using 1980 mill rate of 36.053.

Cost estimates for providing county services for population increases are
based on 1979 per capita costs of $725.17 for Uintah County (UBAG, 1980) and
$1,005.87 for Rio Blanco County (1980). These figures were provided by the
respective counties.
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level, the new population would begin to decline leaving an estimated residual

permanent project-related population of 3,143 in 1987.

Residential distributions were projected to give an idea of where the

population impacts would occur and are estimated to be within ±10 percent of

actual numbers.

Bonanza Site Development

Table 4-23 lists the anticipated residential distribution by year that

would result should the generating station be built at the Bonanza site.

Table 4-24 shows total population and percentage increases for 1981, 1985

(peak), and 1987 (stable project-related population) for Vernal, Rangely, and

the total

.

With the passing of the peak in 1985, the population would decline 48

percent in Vernal and 23 percent in Rangely by 1987. Vernal and Rangely would

then have approximately 36 percent and 39 percent respectively of the total

permanent project-related population of 3,143. The remaining 25 percent would
be distributed throughout the small communities of Uintah, Rio Blanco, and

Moffat Counties. Overall, 47 percent of the permanent project-related popula-

tion would reside in Utah and 53 percent in Colorado. Dinosaur in Moffat
County shows a 65-percent population increase over the present level in 1985.

Rangely Site Development

Should the generating station be constructed at the Rangely site, the
residential distribution patterns are projected in table 4-25 and table 4-26.

With this alternative, Rangely would retain about 67 percent of its peak
population as permanent residents, while Vernal would retain about 57 percent.
About 48 percent of the total permanent population would be in Rangely and 27
percent in Vernal. Overall, 35 percent of the permanent project-related
population would reside in Utah and 65 percent in Colorado. Dinosaur's popu-
lation could increase by 72 percent in 1985.

Housing (Units 1 and 2)

Regardless of the site's location, increased housing demand would place a

burden on the current limited middle income housing supply of both Rangely and
Vernal. Both communities would either face a surplus housing situation fol-
lowing the peak population period or would have to contend with mobile homes
or temporary camps during the peak period.

Bonanza Site Development

For a Bonanza site development, table 4-27 shows the approximate number
of housing units required for the years 1981 through 1987. The peak housing
demand accountable to the project would occur in 1985 with a total need of
1,516 housing units. About 681 of these units would be needed in Vernal and
447 in Rangely during 1985. In 1987 the housing requirements for Vernal would
be reduced by nearly 52 percent to 330 units, and Rangely' s housing needs
would be reduced by about 21 percent to 352 units. The 1987 numbers would
remain relatively stable for the life of the project.
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TABLE 4-23

Projected Peak Residential Distribution
for Bonanza Site Development

(Units 1 and 2)

1981 1982 1983 1984 1985 1986 1987

Vernal 311 740 1,307 1,915 2,206 2,038 1,137

Maeser 51 122 210 307 353 326 183

Rangely 261 622 761 859 1,578 1,459 1,221

Dinosaur 45 106 148 192 284 263 191

Jensen 24 57 102 153 173 159 89

Meeker 44 104 84 63 188 174 165

Other 40 94 138 180 252 231 157

Total 776 1,845 2,750 3,669 5,034 4,650 3,143

Source: Burns and McDonnell, 1979a.

Figures given for individual communities are expected to be within ± 10

percent of actual number of project-related people that would settle
there.

TABLE 4-24

Population Projections for Bonanza Site Development
(Units 1 and 2)

Total Rangely Vernal

1981

Without Project
Due to Project
Percent Change

31,120
776

2.4

3,700
261

7.1

8,750
311

3.6

1985 (Peak Year)
Without Project
Due to Project
Percent Increase

47,684
5,034

10.6

9,300
1,578

17.0

12,555
2,206

17.6

1987 (Permanent)
Without Project
Due to Project
Percent Increase

55,502
3,143

5.7

9,100
1,221

13.4

13,283
1,137

8.6
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TABLE 4-25

a
Projected Peak Residential Distribution

for Rangely Site Development
(Units 1 and 2)

1981 1982 1983 1984 1985 1986 1987

Vernal 239 554 806 1,066 1,457 1,318 837

Maeser 39 93 132 174 238 214 136

Rangely 332 791 1,217 1,639 2,257 2,130 1,515

Dinosaur 46 115 171 229 315 294 203

Jensen 16 39 57 75 102 93 60

Meeker 67 161 230 303 414 371 235

Other 37 92 137 183 250 230 157

Total 776 1,845 2,750 3,669 5,034 4,650 3,143

Source: Burns and McDonnell, 1979a.

Figures given for individual communities are expected to be within ±10
percent of actual number of project-related people that would settle
there.

TABLE 4-26

Population Projections for Rangely Site Development
(Units 1 and 2)

Total Rangely Vernal

1981

Without Project
Due to Project
Percent Change

27,231
776

2.8

3,700
332

9.0

8,750
233

2.7

1985 (Peak Year)
Without Project
Due to Project
Percent Increase

47,684
5,034

10.6

9,300
2,305

24.8

12,555
1,426

11.4

1987 (Permanent)
Without Project
Due to Project
Percent Increase

55,502
3,143

5.7

9,100
1,515

16.6

13,283
837

6.3
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TABLE 4-27

Projected Peak Housing Demand
For Bonanza Site Development

(Units 1 and 2)

Housing Type 1981 1982 1983 1984 1985 1986 1987

Rangely

Single Family 19 46 61 93 134 124 132
Apartment 9 22 24 28 39 36 35

Mobile Home 36 87 102 138 216 200 171

Other 22 52 50 47 58 52 14

Total 86 207 237 306 447 413 352

Vernal

Single Family 23 55 94 138 151 142 117

Apartment 10 25 36 51 48 44 31

Mobile Home 42 101 182 278 342 316 163
Other 25 61 92 135 138 128 19

Total 100 242 404 602 681 630 330

Project Total
Single Family 56 137 207 280 388 356 336
Apartment 27 66 80 99 115 106 90
Mobile Home 105 255 378 473 750 689 446
Other 63 154 188 218 263 242 41

Total 251 612 853 1,070 1,516 1,393 913

Source: Burns and McDonnell, 1979a.
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Rangely Site Development

For a Rangely site development, table 4-28 shows the approximate number

of housing units required for the years 1981 through 1987. The peak housing

demand due to the project would occur in 1985 with a total need of 1,516

housing units. About 426 of these units would be needed in Vernal and 698 in

Rangely during 1985. In 1987 the housing requirements for Vernal would be

reduced by nearly 43 percent to 243 units, and Rangely 1

s housing needs would

be reduced by about 31 percent to 482 units. The 1987 housing requirements

would remain relatively stable for the life of the project.

Community Services (Units 1 and 2)

Sewer and Water Systems

Bonanza Site Development

Vernal currently operates overloaded and outdated water and sewage treat-

ment systems. The city has begun to improve and expand both systems to a

capacity of 20,000 people. However, should these improvements not be com-

pleted in time to accommodate the expected peak impact of the project, the

present systems would be inadequate to handle the projected increase.

Rangely Site Development

Rangely operates water and sewage treatment facilities to handle a popu-
lation equivalent of 5,000 and 6,000, respectively. These are designed for
expansion to accommodate a population of 10,000. This capacity would be
adequate to handle the projected increase. However, should these improvements
not be completed in time to accommodate the expected peak impact of the pro-
ject, the present systems would be inadequate to handle the projected in-

crease.

Law Enforcement

Should the generating station be built at the Bonanza site, the Town of
Vernal would need an additional three officers and Rangely would need to add
two officers to meet peak requirements.

With a Rangely site development, the Town of Rangely would need an addi-
tional two officers and Vernal would need one additional officer at the popu-
lation peak.

These estimates are based on the FBI standard of 1.5 officers per 5,000
population.

Fire Protection

Regardless of the generating station's location, both Vernal and Rangely
would need to enlarge their volunteer fire departments to retain present fire-
man/population ratios. If the plant were built at Bonanza, Vernal would need
6 and Rangely 16 additional volunteers at peak population. If built at Rang-
ely, there would be a need for 4 and 24 additional volunteers, respectively.
Additional equipment would also be needed in both communities.
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TABLE 4-28

Projected Peak Housing Demand
For Rangely Site Development

(Units 1 and 2)

Housing Type 1981 1982 1983 1984 1985 1986 1987

Rangely

Single Family 28 67 95 131 185 170 163

Apartment 13 31 37 46 55 51 85
Mobile Home 52 124 169 233 344 316 215

Other 31 75 81 99 114 105 19

Total 124 297 382 509 698 642 482

Vernal

Single Family 12 28 58 77 105 97 89
Apartment 6 15 23 27 32 29 24
Mobile Home 26 61 109 147 211 194 119

Other 19 45 57 69 78 72 10

Total 63 149 247 320 426 392 243

Project Total

Single Family 56 137 207 280 388 356 336
Apartment 27 66 80 99 115 106 90
Mobile Home 105 255 376 473 750 689 446
Other 63 154 190 218 263 242 41

Total 251 612 853 1,070 1,516 1,393 913

Source: Burns and McDonnell, 1979a.
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Health Facilities and Personnel

Both Vernal and Rangely have a shortage of health care professionals. To

meet minimum health care standards, Vernal would need an additional one or two

doctors and Rangely would need an additional two to four doctors. These added

doctors would accommodate the increased population accruing from a development

at either site. Existing hospital facilities in both communities would be

adequate to accommodate the increased population.

Education

Bonanza Site Development

Student enrollment projections for both the Uintah County and Rangely

(RE-4) School Districts for each school year are shown in table 4-29. During

the peak impact, which would occur in the 1985-1986 school year, the new
students would make up a much larger percentage of the Rangely District stud-

ents (27 percent) than of the new students within the Uintah School District

(9 percent).
It is estimated that the Uintah District would have to hire 21 additional

teachers and the Rangely District (RE-4) 22, to maintain the present student/-
teacher ratios. The Uintah School District is already beyond capacity and

over the long term (beyond 1987) would need up to 15 additional classrooms,
while the Rangely District (RE-4) would not need additional classroom space
for the project-related students (based on 25 students per class).

Rangely Site Development

Table 4-30 shows the student enrollment projections that would be rea-
lized should the generating station be constructed at the Rangely site. While
the peak would still occur in 1985-86, the greatest impact would occur in

Rangely. However, after the peak, Rangely would retain 84 percent of its
project-related peak number of students, while Uintah would retain 76 percent.
Rangely would need 34 additional teachers and Uintah 13 to maintain current
student/teacher ratios at peak. Over the long term (beyond 1987), the Uintah
District could require up to 11 additional classrooms while the Rangely Dis-
trict (RE-4) would require four additional classrooms for the project-related
students (based on 25 students per class).

Local Government Impacts

Impacts on local governments would consist primarily of the increased
demand for services which would necessitate a general increase in expendi-
tures.

The Moon Lake project would contribute to the financing of these services
through taxation of the project-related population and company-owned facili-
ties. A property tax would apply to both individuals and facilities, while
the sales tax would be paid only by individuals. In addition, a portion of
existing obligations would be paid by in-migrating project-related employees
who would have to pay utility hookup and user fees. To the extent the indebt-
edness is spread into the future, the project and its employees would pay for
a proportionate per capita share of those facilities.

Because impacts from the project are expected to cross state/county
lines, there would be problems from inequitable distribution of impacts and
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TABLE 4-29

Student Enrollment Projections for

Bonanza Site Development
(Units 1 and 2)

School Year
1980-1981 1981-1982 1982-1983 1983-1984 1984-1985 1985-1986 1986-1987

UINTAH SCHOOL DISTRICT

District 5,164
Projections

5,330 5,374 5,500 5,667 5,898 6,069

Project Impacts 19 93 248 383 460 572 376

Total Students 5,183 5,423 5,622 5,883 6,127 6,470 6,445

RANGELY SCHOOL DISTRICT (RE-4)

District 610
Projections

635 660 710 760 814 874

Project Impacts 12 59 162 179 192 317 336

Total Students 622 694 822 889 952 1,133 1,210

TABLE 4-30

Student Enrollment Projections for Rangely Site Development
(Units 1 and 2)

School Year
1980-1981 1981-1982 1982-1983 1983-1984 1984-1985 1985-1986 1986-1987

UINTAH SCHOOL DISTRICT

District 5,164
Projections

5,330 5,374 5,500 5,667 5,898 6,069

Project Impacts 14 66 184 274 279 355 271

Total Students 5,193 5,386 5,533 5,709 5,873 6,222 6,269

RANGELY SCHOOL DISTRICT (RE-4)

District 610
Projections

635 660 710 760 814 874

Project Impacts 16 83 217 345 352 498 420

Total Students 626 718 877 1,055 1,112 1,312 1,294
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tax revenues. This could be especially true for the Town of Dinosaur, in

Moffat County, Colorado, which could receive significant impacts from the

project, but without the benefit of adding either the plant or mine to its tax

rolls. Moffat County (1981) states that "...the town is presently operating

at capacity population...".
Colorado has a coal severance tax of 35$ per ton; therefore, Colorado

would receive about $910,000 annually regardless of where the plant is locat-

ed. Of the total severance tax revenues, only 7.5 percent ($70,875) would be

allocated directly to Rangely and Rio Blanco County based on the Colorado

severance tax statute. Any additional severance tax allocations would be

evaluated by the Department of Local Affairs, and would be weighed against

competing demands from other counties and cities throughout Colorado (see

Severence Tax Yield tables in Appendix 11).

Cost estimates for providing county services for population increases are

based on 1979 per capita costs of $725.17 for Uintah County (UBAG, 1980) and

$1,005.87 for Rio Blanco County (Rio Blanco County, 1980).

Bonanza Site Development

Analyzing the distribution (table 4-31) for the peak year of construction
shows that, if the plant were built at the Bonanza site, there would be 2,559
new residents in the Vernal area and 1,578 in Rangely. This would mean that

Rangely would have to support the impact of 411 residents related to the plant
without the benefit of revenue from the plant. Correspondingly, the Vernal

area would have to support the impact of 764 residents related to the mine
without the benefit of revenue from the mine.

A similar situation applies to the operating workers as shown in table
4-31.

TABLE 4-31

Residential Distribution
Bonanza Site Development (Units 1 and 2)

Plant Coal Supply System Total
Vernal Rangely Vernal Rangely Vernal Rangely

Peak Construction (1985)
1,795 411 764 1,167 2,559 1,578

Operation (1987)
570 TT9" 750 1,102 1,320 1,221

Actual population for individual communities is expected to be
within ±10 percent of figures shown.

Table 4-32 shows the estimated property tax revenue generated by the
Deseret-owned facilities and estimated costs of county services (does not
include taxes paid by individuals). As shown in the table, the plant would
generate revenues in excess of the estimated costs in Uintah County while the
mine would not generate sufficient revenues to cover the additional costs in
Rio Blanco County.
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TABLE 4-32

Estimated Costs and Property Tax Revenues for
Uintah and Rio Blanco Counties

Bonanza Site Development (Units 1 and 2)

Uintah Rio Blanco

Year
Revenue
(Plant) Costs Difference

Revenue.

(Mine) Costs
3

Difference

1981

1982

$ 605,000
C

2,776,000
c

$ 295,000

702,000

$ 310,000

2,074,000

$ 69,000

266,000

$371,000

882,000

$-302,000

-616,000

1983 6,254,000 1,236,000 5,018,000 983,000 1,051,000 -67,000

1984 7,072,000 1,812,000 5,260,000 1,153,000 1,178,000 -26,000

1985 8,501,000 2,086,000 6,415,000 1,897,000 2,171,000 -275,000

1986 8,863,000 1,922,000 6,941,000 2,024,000 2,012,000 +12,000

Note: Detail of projected revenue is presented in Figures 2a and 4a of
Appendix 11.

Cost estimates for providing county services for population increases are
based on 1979 per capita costs of $725.17 for Uintah County and $1,005.87
for Rio Blanco County. These figures were provided by the respective
counties.

Revenues calculated using 1980 mill rate of 36.053.

Uintah County Commission (1980) all years calculated using mill rate of 35.0.
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These figures do not include depreciation, tax credits, exemption, etc.

As such, they overestimate the actual revenue that would be realized from the

project.

Rangely Site Development

Table 4-33 shows the projected residential distribution by project com-

ponent.

TABLE 4-33

Residential Distribution
Rangely Site Development (Units 1 and 2)

Plant Coal Supply System Total

Vernal Rangely Vernal Rangely Vernal Rangely

Peak Construction (1985)
907 1,125 788 1,132 1,695 2,257

Operation (1985)
245 382 728 1,133 973 1,515

Actual numbers for individual communities are expected to be
within ±10 percent of figure shown.

If the plant were built at the Rangely site, the new peak population in

the Vernal area would amount to 1,695 and in Rangely, 2,257. In this case,
Vernal would receive 907 people due to the plant, along with 788 people from
the mine and conveyor, and Rangely would receive 1,132 people due to the
plant. This would mean that the Vernal area would have to support the impact
of 1,695 people without the benefit of revenues from either the plant or coal
supply system. However, individuals would pay property and sales taxes to the
local governments where they live.

A similar situation applies to the operating workers as shown in table
4-33.

Table 4-34 shows the estimated property tax revenues from the project
facilities and the estimated costs for each county. As shown in the table,
the plant and mine would generate revenues in excess of the estimated costs in

Rio Blanco County, while no revenues from project facilities would be gen-
erated in Uintah County to cover the additional costs due to the project-
related personnel.

These figures do not include depreciation, tax credits, exemptions, etc.
As such, they overestimate the actual revenue that would be realized from the
project.

QUALITY OF LIFE

Community Homogeneity

In either Vernal or Rangely, the influx of newcomers into the project
area could alter the prevailing social order by the importation of value
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TABLE 4-34

Estimated Costs and Property Tax Revenues for
Uintah and Rio Blanco Counties
(Rangely Site Units 1 and 2)

Rio Blanco Uintah
Revenue , .

Year (Plant & Mine) Costs Difference Revenue Cost Difference

1981 $ 735,000 $ 470,000 $ 265,000 — $ 224,000 $-224,000

1982 2,465,000 1,130,000 1,335,000 — 524,000 -524,000

1983 5,805,000 1,713,000 4,092,000 240,000 759,000 -519,000

1984 10,622,000 2,298,000 8,324,000 240,000 1,004,000 -764,000

1985 13,275,000 3,161,000 10,114,000 130,000 1,371,000 -1,241,000

1986 13,053,000 2,957,000 10,906,000 — 1,240,000 -1,110,000

Note: For detail of projected revenue, see Figure 5 of Appendix 11.

Revenue calculated using 1980 mill rate of 36.053.

Cost estimates for providing county services for population increases are
based on 1979 per capita costs of $725.17 for Uintah County and $1,005.87
for Rio Blanco County. These figures were provided by the respective
counties.
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systems different from that of long-time residents. Institutions whose func-

tions comprise the organized sociocultural life, particularly religious,

educational, and political, would be altered by newcomers. Long-standing

channels of communication among various existing interest groups would be

disrupted. The influx of workers and families would constitute a large new

constituency which may have different attitudes and expectations. Conse-

quently, previous political issues and concerns may be fragmented or replaced.

However, the project area has experienced substantial energy- related

growth since World War II. Therefore, it can be expected that typical boom-

town scenario impacts of conflicts between long-time residents and newcomers

with resultant changes in community structures would be considerably less than

in similar communities that have not had prior experiences with energy devel-

opment.

Public Attitudes

Local residents would generally feel favorable toward newcomers working
on energy-related projects until an unpredictable threshold of competition and

apparent degradation of perceived social values would be reached.

Quality of Life Indicators

Experience with energy- impacted communities in other western states
demonstrates that sudden changes in sociocultural patterns cause corresponding
increases in rates of alcoholism, drug abuse, mental illness, divorce, and
juvenile delinquency. Normally, these problems are experienced by newcomers
unaccustomed to their new living conditions. Long-time residents would be

affected most by feelings of inadequacy (Susskind and O'Hare, 1977). Informal
and formal community structures would undergo stress as different institu-
tional roles adapt to accommodate the needs of a larger and more diverse
population. Interviews with long-time residents of similar energy- impacted
communities have characterized their community during and after the boom
period as less relaxed, friendly, traditional, isolated, harmonious, and more
expensive, difficult, progressive, and competitive (Cortese and Jones, 1977).
Reliable models are unavailable to do a quantitative predictive analysis of
these social phenomena. Rapid population growth may be expected to produce
increased incidences of social ills at a greater than proportional rate with
population increases.

Increased crime would also be an evident social cost of energy-related
growth. Criminal activity could be expected to involve predominantly non-
violent crimes, such as burglary and vandalism, rather than crimes against
persons.

Since the project area has already experienced substantial energy-related
growth, the community structures have been developing to administer additional
changes in sociocultural patterns.

CUMULATIVE SOCIOECONOMIC IMPACTS

Employment and population changes in Uintah, Rio Blanco and Moffat Coun-
ties as a result of the proposed Moon Lake project would be moderate (see
figure 4-4). However, in conjunction with other energy- related projects that
could affect these counties within the same time frame, the potential socio-
economic impacts within the area could be extreme.
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Eleven projects, seven in Colorado and four in Utah, have the potential

of affecting some of the same area in northeastern Utah and northwestern
Colorado as would the Moon Lake project (see table 4-35). In assessing the

employment projections shown in table 4-35, it is important to note that for

the Moon Lake project peak, projected for 1985, the power plant and Deserado
Mine combined work force would amount to only 17.1 percent of the total work
force of the 11 energy-related projects in the area. This would result in a

relatively small proportion of the region's potential cumulative energy-re-
lated population increase. Projected new populations for the study area are

shown in table 4-36.

Housing requirements are shown in table 4-37. The need for temporary
housing and the use of camping facilities also would increase. To help alle-
viate adverse regional socioeconomic effects, the WRSP is planning a mobile
home park, with attendant commercial and recreational facilities to be located
at Bonanza (Uintah Basin Association of Governments and Utah Energy Office,
1979).

It should be recognized that all the developments most likely would not
take place as scheduled or planned, thus spreading the impacts over a longer
time period. In any case, the demands for housing, education, water, and
other services would most likely expand to several times present capacities.
The needs of local communities would outstrip their financial resources requir-
ing them to rely on State and Federal technical and financial assistance. The
present rural lifestyle would also evolve into a more urban form.

While there would be many increased costs associated with the develop-
ments, there would also be many benefits. Improved services would benefit
both local and nonlocal residents of area communities. The resulting in-

creases in retail trade and services would provide greater variety, competi-
tiveness and possibly reduced prices due to higher volume. The sum cumulative
effect of the proposed projects would be to increase the overall socioeconomic
diversity of the area.

SECONDARY INFLUENCE ZONE

The recreation-related impacts that could occur within the secondary
influence zone (a 2-hour driving distance from Vernal and Rangely) are based
on the population projections in table 4-38.

This table shows only the projected population impacts for Rio Blanco and
Uintah Counties. Other counties included in the secondary influence zone are
portions of Daggett, Duchesne, and Carbon in Utah; Moffat, Garfield, and Mesa
in Colorado; and Sweetwater in Wyoming. The percentages shown in the table
are for Rio Blanco and Uintah Counties only and present a worst-case situa-
tion. The percent increase in population (of the entire secondary influence
zone) due to the project as a whole would be significantly less than shown in
the table.

All impacts in the secondary influence zone are non-mitigatable and
therefore are unavoidable.

THREATENED AND ENDANGERED PLANTS

In general, adverse impacts to threatened or endangered plant species and
vegetation would increase. The amount of impact is not quantifiable, but
would be due to overall increased ORV use, recreational developments, plant
collecting, and vandalism. There is one officially listed endangered plant
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TABLE 4-35

Cumulative Employment Projections
1981-1995

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Moon Lake PP 227 457 919 1,221 936 833 200 200 200 200 200 200 200 200 200

Deserado Mine 169 336 190 203 677 613 594 594 594 594 594 594 594 594 594

Superior 50 268 458 847 1,329 1,310 920 920 920 920 920 920 920 920 920

Ca - 550 1,300 2,300 2,500 2,500 2,500 2,500 2,000 2,000 2,000 2,000 2,000 2,000 2,000

Cb — 2,098 1,774 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600

Paraho - 500 1,000 1,300 1,000 1,320 1,120 520 520 520 520 520 520 520 520

Colowyo -- 220 220 220 220 220 220 220 220 220 220 220 220 220 220

Anschutz -- 180 180 180 180 180 180 180 180 180 180 180 180 180 180

Mid-Continent -- 40 40 40 40 40 40 40 40 40 40 40 40 40 40

Geokinetics 40 50 50 100 250 300 350 400 450 500 500 500 500 500 500

TOSCO — 30 30 5 505 1,205 2,210 3,130 4,025 3,260 2,260 1,760 1,260 1,260 1,260

White River
Shale

200 600 1,420 525 780 830 2,330 4,850 4,050 4,600 4,700 3,900 2,900 3,100 3,100

White River
Dam

-- -- 50 310 210 10 10 10 10 10 10 10 10 10 10

Total 668 4,789 7,631 8,851 9,027 10,961 10,674 15,164 14,809 14,644 13,744 12,444 10,944 11,144 10,644

Sources: Uintah Basin Association of Governments, 1979; US0I, BLM, 1980; and Burns and McDonnell, 1979a.
Uintah Basin Energy Planning and Development Council.
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TABLE 4-36

Cumulative Population Increase Projections

1985 1990 1995

NE Utah 5,058 12,936 12,341

NW Colorado 15,362 12,648 11,681

Total 20,420 25,584 24,022

Source: Burns and McDonnell, 1979a.

TABLE 4-37

Total Projected New Housing Requirements
1980-1995

'

Years NW Color ado NE Utah

1980-1985 3,370 4,501

1985-1990 99 3,055

1990-1995 102 2,032

Source: Burns and McDonnell, 1979a.
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TABLE 4-38

Combined Population Projections
For Uintah and Rio Blanco Counties

1985

(P roject Peak) 1987

Population Without the Project

47,684Population Projection 55,502
Increase Over Projected 17,909 25,727

1981 Population
Percent Increase 60% 86%

Population With the Project

Population Projection 52,718 58,645
Increase Over Projected 22,943 28,870

1981 Population
Percent Increase 77% 97%

Population Increase Due to

the Project

Increase
Percent Increase

5,034
11%

3,143
6%

Source: Burns and McDonnell, 1979a.

Burns and McDonnell, 1979a and Colorado West Area Council
of Governments, 1979.

1981 population projection is 29,775.
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species within the regional area, the Uinta Basin hookless cactus, Sclero-

cactus glaucus (Federal Register October 11, 1979). Most of its known habitat

is contained within the secondary influence zone. It is estimated by the

USFWS that there are about 15,000 individual plants of this species. The

regional impacts of increased collecting and vandalism could have more effect

on this cactus than on the other threatened or endangered plants because

"cactus rustling" is a problem throughout the West.

The population increases in the zone of influence due to the proposed

project are not expected to adversely affect or modify the essential habitat

of any plant species. However, the combined effect of this and other projects
could threaten the continued existence of Sclerocactus glaucus . The USFWS

biological opinion is that the Moon Lake project by itself would not likely

jeopardize the continued existence of this cactus.

ANIMAL LIFE

TERRESTRIAL

The project-related population increase in the secondary influence zone

would increase pressures on all species of wildlife. In almost all of the
situations analyzed below, the secondary impacts from increased human activi-
ties brought about by the increase in human population, would probably have
greater detrimental impacts on the species than construction and operation of

the power plant and raw material supply systems. These impacts are largely
unquantif iable with existing data. The increased need for housing and recrea-
tional dwellings often requires land which is presently serving as habitat for
wildlife species. Increases in people also brings a corresponding increase in

vehicle travel, which results in more vehicle-wildlife collisions.
An influx of people into the area would create a greater demand for

wildlife-related recreation in the forms of game and non-game hunting, off-
season shooting, and wildlife observation. The influx would also result in

increased ORV use in wildlife habitats.
These activities can also increase the amount of illegal losses of game

animals. In 1979, about 3,500 citations were issued by UDWR for wildlife-
related offenses. Historically, the actual number of animals lost to vio-
lators is unknown (Davis, 1980), but could be significant, as studies in New
Mexico have indicated that for every deer legally harvested, there is one
poached (Pursley, 1977).

The hunting pressure on big game species in Colorado and Utah would also
increase. Harvest of antlerless elk and deer, moose, and antelope is con-
trolled. Hunting demand currently exceeds the available big game and the
numbers of hunting permits for antlerless elk, deer, moose, and antelope
(UDWR, 1978).

Reductions in the populations of big game animals from controlled harvest
would be minimal, but impacts because of increased illegal killing and harass-
ment from ORVs and sightseers would be detrimental and would cause an unpre-
dictable or unquantifiable loss of habitat and/or animals.

Upland game and waterfowl would also be harvested; however, the actual
increase in the harvest is unquantifiable.

The endangered bald eagle and peregrine falcon would be more susceptible
to shooting and loss by displacement with an increase in hunting and other
outdoor recreational activities in the region. Such incidental losses are not
expected to adversely affect the population of bald eagles. The impact on the
population of eagles would not likely jeopardize their continued existence
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(see Appendix 23). Only five active peregrine falcon eyries are known to

exist in Utah; thus, unnecessary loss of even one peregrine could constitute
jeopardy to the Utah population (Gill, 1980).

Cumulative impacts from population increases from all energy-related
projects would compound the problems mentioned above. Hunting of game animals

would likely be strictly controlled by issuance of permits to restrict the

number of hunters. This would place greater demands on the managing agencies.

Wild Horses

The increased number of people would cause increased pressure on the

Bonanza wild horse herd. This would happen because people are naturally
curious and would seek them out to observe, photograph, or chase. All of

these activities would harass the herd and cause a restriction in the amount
of range the horses would use. With a restriction of available range, there
would be a corresponding restriction in carrying capacity which could result
in a reduction in the herd size (Evans, 1980).

AQUATIC

Peak population related to the Moon Lake project in 1987 could add about
1,700 fishermen to the area. Fish hatcheries in Utah and Colorado are pre-
sently producing at their capacities, approximately 12 and 22 million respec-
tively, and without supplemental planting of rainbow, lake, and cutthroat
trout, numbers and sizes of fish populations would decline slightly. Degra-
dation of habitat through increased human disturbance (cutting firewood,
polluting streams, and destroying vegetation) could result in more loss of
fish than increased fishing pressure.

Some inadvertent losses of endangered fishes could occur as a result of
increased fishing pressure; however, it is not expected to adversely affect
the continued existence of these species nor adversely modify their essential
habitats.

CULTURAL RESOURCES

Vandalism could be expected to increase in direct proportion to the
population increase. Any damage to significant cultural resources could
result in a loss of scientific and educational information.

RECREATION

Developed regional and municipal recreation sites could be expected to
meet the recreation needs of the population directly associated with the Moon
Lake project, assuming little or no population growth related to other fac-
tors. Dispersed recreation opportunities would also remain satisfactory.

Due to cumulative population increases, overcrowding of developed recrea-
tional facilities would occur. Popular areas obviously would receive propor-
tionally greater use than others; campgrounds and marinas at Flaming Gorge,
Steinaker, Starvation, and Strawberry Reservoirs and Dinosaur National Monu-
ment would experience significant visitation increases from the Vernal area.
Colorado state parks would experience a similar increase in use from the
Rangely area.

Fifteen developed recreation sites currently at or above 40 percent of
capacity would experience further degradation of facilities due to overuse

230



ENVIRONMENTAL CONSEQUENCES

(see table 3-25). Thirty-five sites currently used at 20 to 40 percent of

capacity would experience some degradation as well as lower user satisfaction.

Sanitation problems would also increase.

Parks and open space in both Rangely and Vernal would be adequate to

handle the cumulative population increase.
In Rangely, the developed recreation facilities of the Western Rio Blanco

Metropolitan Parks and Recreation District existing or planned for construc-
tion within 1981-82 are adequate to meet expected population increases for the

next 5 years. Then facilities such as tennis and handball courts would re-

quire expansion to maintain user satisfaction.
In Vernal, the facilities of the Uintah Recreation Association (composed

of the City of Vernal, Uintah School District, and the LDS Church) are cur-

rently being used at capacity. A new privately-owned facility containing
roller-skating rink, weight/exercise room, and sauna was recently opened.
This should help ease the demand on public facilities. Even so, population
growth will require expansion of association facilities. There are no plans
at present for construction of such facilities. Thus, the immediate outlook
is for crowding of facilities and resultant declining user satisfaction.

The cumulative impact of the projected population increase would also
adversely affect all dispersed recreational activities throughout the influ-
ence zone. Reduced hunting success could lead to reduced satisfaction. Local

ORV use would increase. The High Uintas Primitive Area (now proposed as

wilderness by USFS) and Flat Tops Wilderness Area would experience additional
hikers and horseback riders. Congestion would be particularly heavy at the
popular trail heads. Recreational boating through Desolation, Split Mountain,
Lodore, and Whirlpool Canyons would remain a satisfactory experience due to
the adoption of passenger day annual use limits in the BLM and NPS River
Management Plans. However, increased difficulty in obtaining the required
permits would result.

TRANSMISSION SYSTEM

ROUTING ALTERNATIVES

INTRODUCTION

The following impact assessment presents a brief overview of the type of
impacts that would be expected from construction of the transmission system.
Table 3-27 shows the extent of the resources that would be affected by each
routing alternative.

(Appendix 12 of this Final EIS presents a numerical evaluation procedure
used to analyze and compare electrical transmisson corridor alternatives.)

SOILS

Erosion hazards for the soils encountered by the transmission corridors
have been identified in table 3-27. More erosion impact would occur on dis-
turbed soils rated severe than on those rated moderate and/or slight. Over-
all, soil loss along transmission lines is expected to be slight because of
the localized nature of the disturbance. In mountainous terrain on the Uinta
and Manti-LaSal National Forest, soil erosion and loss would be accelerated by
construction of access roads and by the use of these access roads and the
powerline route by ORV recreation users. Extremely unstable soil exists along
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4.5 miles in segment 37. Slopes are highly dissected and steep slopes average

45 percent with several over 100 percent. The Dairy Fork route (segment 25)

has approximately 9 miles of extremely unstable soils with highly dissected

land forms along it. Extremely unstable soils exist along 12 miles of segment

11. Any construction in these areas would aggravate the already unstable

soils. In addition, subsidence due to mining activities along segment 37

could undermine transmission tower sites. A technical report on slump and

landslide prone areas in mountainous terrain (segment 25) has been prepared by

the Manti-LaSal National Forest (McGarry and Reed, 1981). The report states

that construction activities in this steep mountainous terrain would create

extensive surface disturbances both along the corridor and across it. In

addition, it would be possible that instability and slope failures would be

induced by construction along the steep mountainous terrain route of segment

25.

PALEONTOLOGY

The paleontological importance of geological formations encountered by

each corridor alternative has been rated and is listed in table 3-27. Sci-

entific and educational values could be lost. The impacts to paleontology
would be proportional to the amounts of high, moderate, low, or negligible
paleontological ly significant formations disturbed.

VEGETATION

It is estimated that about 4.2 acres/mile would be disturbed by construc-
tion. The disturbed areas would be considerably larger than areas which would
remain occupied for the lifetime of the project. Reclamation of disturbed
areas from tower construction and most access road construction would be car-
ried out with revegetation or other mitigating procedures.

The removal of this much vegetation on routes traversing cultivated
lands, cold desert shrub, pinyon-juniper, most riparian vegetation, wet mea-
dow/marsh, and most mountain brush would have very little impact on the sta-
bility or productivity of these vegetation types. However, where native
vegetation is cleared, there is a likelihood of introducing or causing an
increase in weeds. Cold desert shrub and some pinyon-juniper areas are most
vulnerable to invasion by introduced annual weedy species. Mustards, Russian
thistle, locoweed, and halogeton are the most common invaders of disturbed
desert or semi-desert areas. Noxious weeds, halogeton, and some locoweeds
(Astragalus spp.), species are poisonous to livestock and require special
control measures if they are to be kept from increasing in areas where native
vegetation has been cleared. Other weeds are not poisonous but compete with
native vegetation and, except for Russian thistle, are nearly worthless as
forage at certain times of the year. Some alternative transmission line
corridors would pass through proposed and/or listed threatened or endangered
plant species habitat (see Appendix 15 of the Draft EIS).

ANIMAL LIFE

Terrestrial

The impacts to terrestrial wildlife species from transmission towers and
lines are variable depending primarily upon placement of towers and season of
construction. Most of the negative impacts are short term because most wild-
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life species are not unduly affected by the existence of towers and lines.

The exceptions are primarily birds which, in darkness or bad weather, can

collide with powerlines and be killed or seriously injured. This is espec-

ially a problem with migrating species in concentration areas such as riparian

zones, roost areas, and flyways. Because towers provide perches and resting

areas, most raptor species are expected to benefit from the towers. However,

if construction were done within 0.25 mile of golden eagle nests during the

critical part of the nesting season (February 15 to June 15) abandonment of

nests could occur. Impacts to bald eagles (endangered) and whooping cranes

(endangered) would be loss of birds due to transmission line collision. The

amount is unknown, but would be concentrated in major flyway and concentration
areas (see figures 3-11 through 3-23 in the Draft EIS).

Moose, elk, deer, and antelope would be put under stress and some losses

could result if construction were to take place during winter months (December
through April) in their critical ranges. Some losses of antelope fawns could
occur if construction were to take place during fawning season (May-June) in

critical fawning areas. The introduction of new access roads into big game
critical areas would increase harrassment, hunter harvest, and illegal kills.

If construction were to take place during the sage grouse strutting
(mating) season adjacent to or in the proximity of leks (strutting grounds),
sage grouse production for that year could be eliminated. If towers are

located within (0.25 mile) of leks, it could curtail strutting activities
because of the change in predation from raptors (Welsh, 1980). In heavy
concentration areas, an unknown number of grouse may be lost from collision
with powerlines. This loss of grouse would be highly variable depending upon
the elevation of the lines and the elevation the grouse are accustomed to

flying in the particular area where lines would be located. The location of
the towers in sage grouse concentration areas would also give certain raptor
species which feed on sage grouse (i.e., golden eagles and American rough-
legged hawks) an advantage by providing new raptor perch sites, thus making
sage grouse more susceptible to raptor predation. Construction of transmis-
sion lines through sharp- tailed grouse and turkey concentration areas would
have impacts similar to those on sage grouse. In segment 31, removal of trees
along the Weber River would result in a loss of nesting sites and roost trees
in a raptor concentration area. This is an area of special management con-
cern.

The effect of transmission system construction on wild horses would be
temporary. These animals would be forced out of habitual grazing or trailing
areas for a few days or weeks. However, because horses are adaptable to
temporary disturbances, it is not expected that the construction or operation
of the transmission system would result in the loss of any wild horses. Only
a minute portion of the total forage available to wild horses along the pro-
posed route would be altered. In the long term, horses would benefit from the
increased variety of vegetation from the reseeding of disturbed areas.

Aquatic

The important fishery streams along the alternative transmission lines
are listed in table 3-27. These streams have been given fishery values that
range from limited to critical fish habitat. Introduced access would lead to
additional fishing pressure on certain portions of high mountain trout streams
that presently have little or no access to them. More access would likely
increase poaching, especially in streams trout use for spawning (e.g., Trout
Creek, Strawberry River, etc.). This would reduce fish populations and cause
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a deterioration of the wild trout fishery. New access roads would increase

the impacts associated with man's presence (e.g., litter, fire, etc.).

Caving and sloughing of streambanks and removal of riparian vegetation

during construction would result in a short-term increase in turbidity and

suspended solids and a short-term reduction in the quality of the fishery.

Adverse impacts on endangered and rare species in the Green and White

Rivers are not expected because these fish are adapted to high fluctuations in

turbidity and suspended sediment. Construction and operation of these power-

lines would not likely jeopardize the continued existence of these species or

adversely modify their essential habitats.

CULTURAL RESOURCES

Construction and maintenance activities associated with the transmission
lines could inadvertently damage or destroy cultural resources. Increased
access to the area would likely result in increased vandalism. Nine sites,

two of which appear to be eligible for nomination to the National Register,
were recorded along the transmission system during sample-oriented field
inventories. An additional 387 sites on or near the corridors were indicated
through literature searches. Only two sites are currently listed in the
National Register of Historic Places and both are along segment 28 in the
Canyon Pintado Historic District in Rio Blanco County, Colorado. The intro-
duction of visual elements out of character with the Historic District would
detract from the historic setting of the district. All sites on the transmis-
sion system and their National Register status are listed in table 3-27.

Wherever possible and feasible, cultural resources would be avoided by
construction and related activities. If this were not possible, the appro-
priate regulatory agency would consult with the appropriate State Historic
Preservation Officer to determine the most satisfactory means of mitigating
damage. Even with present salvage techniques, some scientific and educational
information could be lost.

VISUAL RESOURCES AND RECREATION

Visual Resources

The transmission lines would cause visually adverse man-made contrast in
or near visually sensitive areas such as major travel routes, primary highway
crossings, high quality scenic areas, remote backcountry areas, communities,
and recreation areas (see figure 4-5). The degree of additional contrast
would depend on the size of the line constructed, presence of existing lines,
existing scenic quality, and existing contrast.

Scenic quality would be most impaired by placing new lines of any size in
undeveloped areas or by upgrading 138-kV lines to 345-kV lines.

Areas with low and medium sensitivity would be least impaired. Areas
with high sensitivity would be adversely affected if the project lines were
the only transmission lines placed in the area. Effects would be further
increased if this new construction resulted in the area being designated as a

transmission corridor for future projects.
New lines would have little effect on areas with high existing contrast.

Areas with low or medium contrast could be raised one category higher (i.e.,
low contrast to medium contrast).

With construction of the transmission system, the USFS would be unable to
maintain visual quality objectives for segments 11, 22, 24, 30, 31, 35, and 37
if lines were built there.
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Recreation

Transmission line construction access roads would create access to new

areas for hunters, fishermen, and ORV users, thereby increasing the variety

and quality of their recreational opportunity.
Specific recreation sites including scenic roads impacted by transmission

lines are summarized in table 3-27. These transmission lines would be an

aesthetic intrusion to visitors at the recreation sites and the dispersed
recreation backcountry and the proposed wilderness area along the routes.

Approximately 12 miles (mileposts 35-47) of segment 35 on the Ashley National

Forest crosses an area utilized for backcountry recreational experiences.

Segment 35 is within 1 mile of the proposed High Uintas Wilderness Area east-

ern boundary and, because of open vistas at this elevation, would be visible
from within the proposed wilderness area.

The recreational conflicts with segment 37 are snowmobile use and play

areas, organized summer campsites, summer home developments, two potential
recreation sites, and a scenic area along the Skyline Drive where the corridor
crosses the Skyline Drive road at milepost 22.6.

The only recreational conflict with segment 19 is one summer home area in

Argyle Canyon.

LAND USE

Farming and grazing activities would be temporarily disrupted if the
construction period were to occur during season of use. During the life of
the project, agriculture and grazing could continue within the transmission
system right-of-way and, therefore, would not substantially be affected.
Construction and occupancy would not cause serious loss because a maximum of
20.6 acres per mile would be disturbed by construction activity and a maximum
of 0.11 acre per mile would be occupied for the life of the project.

Segment 28, at mileposts 1 through 5 and milepost 7; and segment 2, at
mileposts 13 through 15, could occupy public lands that are planned for future
urban expansion under a pending Recreation and Public Purposes Act application
by the Town of Rangely. The identification of the transmission route center-
line would determine any specific conflicts with the projected urban develop-
ment.

There could be a loss of prime commercial timber production along 29
miles of segment 35 in the Ashley National Forest and 6 miles of segment 37 in
the Manti-LaSal National Forest. This could be as much as 150,000 board feet
(valued at $300) per year on segment 35 and 30,000 board feet ($540) per year
on segment 37. Timber volumes affected during the construction period could
be as much as 2,537,000 board feet ($5,074) on segment 35 and 652,000 board
feet ($11,585) on segment 37. Values are based on current minimum rates for
timber on segment 35 ($2.00 per thousand board foot live timber) and current
average selling price for conifer and aspen sawtimber on segment 37 ($30.00
and $5.00 per thousand board foot live timber, respectively). Specific loca-
tion, species, and volume affected during the construction period are tabu-
lated in tables 4-39 and 4-40.

New access into USFS ORV closure areas would lead to an increase in ORV
use and a loss of values for which the area is being protected (i.e., wild-
life, soils, etc.). Law enforcement problems could result from the new ac-
cess. Some of the areas presently closed to ORV use are unsafe to enter and
enforcement of the closure would be difficult with the existence of a power-
line corridor.
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TABLE 4-39

Commercial Timber Areas—Segment 35

Affected Standing Volume During Construction Period

Volume
Total Affected

Mileposts Miles Tree Species MBF/Ac.
u

(MBF)
C

Remarks

24.5-30.0 5.5 Lodgepole Pine 8 533 The Bd ft./ac. ranges
from 0-15 thousand,

30.5-34.5 4.0 Lodgepole Pine 12 582 depending on whether
segment portion has

34.5-40.0 5.5 Lodgepole Pine/-
Engelmann Spruce

8 533 been logged or not
(clear cut areas
exist along the 5.

5

40.0-43.5 3.5 Lodgepole Pine 4 170 miles).
(poles and scat- (3 ,000 pol es/ac.

)

tered saw-timber)

43.5-52.5 9.0 Lodgepole Pine 5 545

52.5-54.5 2.0 Douglas fir 8 174

Totals 29.5 2,537

Important commercial timber areas on Ashley National Forest, U.S. Forest
Service, occur on segment 35.

MBF/Ac. = Thousand board feet per acre.

"Volume affected is based on assumption that total transmission line right-
of-way would not be cleared. Actual cleared volume would be subject to
Forest Service special use stipulation. Volume shown is 50 percent of that
volume that would be involved with a total cleared right-of-way.
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TABLE 4-40

Commercial Timber Areas—Segment 37

Affected Standing Volume During Construction Period

Mileposts
Total

Miles Tree Species MBF/Ac.

Volume
Affected
(MBF)

C
Remarks

16.5-17.0 1.5 Engelmann
Spruce, at

White Fir.

\d

25 115

17.0-17.6 0.6 Aspen 5 35

18.0-18.4 0.4 Engelmann Spruce 25 115

19.9-19.2 0.3 Spruce 25 103

21.5-21.9 0.4 Aspen 9 41

22.3-23.2 0.9 Aspen 9 104

23.9-24.2 0.3 Aspen 12 44

24.2-25.1 0.9 Aspen 5 58

25.1-25.5 0.4 Aspen 8 37

Totals 5.7 652

Losses from wind
throw along power
transmission line
could equal 300
MBF per year for
the 5.7 miles
for up to 2 years.

Commercial timber areas on Manti-LaSal National Forest, U.S. Forest Service,
occur on segment 37.

MBF/Ac. = Thousand board feet per acre.

'Volume affected is based on assumption that total transmission line right-
of-way would not be cleared. Actual cleared volume would be subject to
Forest Service special use stipulation. Volume shown is 50 percent of that
volume that would be involved with a total cleared right-of-way.

Wind throw losses along newly constructed power transmission lines based
on local USFS knowledge and experience.
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Segments 3, 9, and 30 could have detrimental safety effects on air navi-

gation and aeronautical operations. Segments 7, 16, and 35 could have adverse

electromagnetic effects on navigational aids. The spatial extent and magni-

tude of potential impacts would vary with localized atmospheric conditions.

Depending upon the centerline location of the transmission line, the

segments listed in table 4-41 could detract from the scenic and recreational

values of Land and Water Conservation Fund properties.
Segments 13 and 33 crossing the Green River, and segments 2, 4, and 28

crossing the White River, could conflict with the status of these rivers which
are now being considered in the Nationwide Rivers Inventory.

The construction of a powerline in segment 37 would be difficult because
the corridor is presently utilized by approved coal operation facilities for

at least 1 mile. These facilities consist of conveyor systems, power trans-

mission lines, buildings, coal portal areas, and attendant facilities includ-
ing transportation systems. All linear facilities associated with coal opera-
tions are designed in an east-west direction. The coal operation facilities
have been approved by USFWS for development. The long-wall extraction method
has been approved and 50 to 90 percent of the surface is expected to subside.
Powerline tower sites would be difficult to locate because of the projected
subsidence over the entire Eccles Canyon area. Construction of the coal

operation facilities would begin in 1981; some earth work is already underway.

LAND USE PLANS AND CONTROLS

The Draft Management Plan of the Uinta National Forest has designated 12
miles along segment 11 as unsuitable for further road construction. The Uinta
National Forest Land Management Plan also includes standards and guidelines
for location of utility corridors on the Forest. The location of segment 11

would be contrary to the direction provided by these standards and guidelines.
The draft management plan feasibility studies for the Manti-LaSal National
Forest have designated the Skyline Drive at milepost 22.6 on segment 37 as a

scenic road. Construction of transmission lines in this area would conflict
with this designation.

The Vernal Planning Unit Land Use Plan on the Ashley National Forest has
specific management objectives for visual quality, commercial timber, water
quality, and unroaded areas. Considerable mitigating measures would be needed
to eliminate or minimize conflicts on segment 35 crossing the Ashley National
Forest.

BLM land use plan conflicts are tabulated in table 4-42.
A decision by the Federal government to approve transmission line altern-

atives would be a decision to amend the land use plans for National Forest and
BLM-administered lands which would be involved.

SYSTEM ALTERNATIVES

UTAH POWER AND LIGHT (UP&L) INTERTIE

The following effects would result from Deseret providing additional
funding to UP&L or helping to construct double circuit towers for the Moon
Lake unit 1 and Hunter 3 line, either from Tucker or from Tank Hollow, to the
UP&L Spanish Fork substation.

Right-of-way requirements would be only that needed for the Hunter 3
line. These requirements would involve acres occupied by towers and permanent
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TABLE 4-41

Land and Water Conservation Fund
Park and Recreation Areas Affected by

Transmission Line Corridors

Designation of Acres Potentially
L&WCF Lands Segments Occupied

295 H

66, 158

170, 233

290, 222 et al.

Surplus 421 K

295 L

204, 237

32

32, 125

284

30 0.75

30 3.5

36 0.75

30 0.75

30 0.75

36 0.75

36 0.75

36 0.75

36 1.5

30 0.75
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TABLE 4-42

BLM Land Use Plan Conflicts With Transmission Corridors

Resource Recommendation Conflicts

Vernal District Utah

Wildlife Restrict activities on antelope
fawning areas, May 1-June 15.

Land Uses Restrict right-of-way to

designated corridors.

Recreation Preserve open spaces and restrict
surface disturbance and man-
made improvements.

Craig District Colorado

Land Uses Restrict right-of-way to

designated corridors.

Proposed R&PP classification on
C-22915 and Town of Rangely
Public Sale Application C-26914.

Rock Springs Wyoming

Wildlife

Cultural
Resources

Restrict activities on sage
grouse nesting/strutting grounds
(leks), March 1 to June 15.

Restrict activities on active
golden eagle nesting sites,
March 1 to July 1.

Restrict activities on critical
deer winter range, December 15

to April 15.

Restrict activities on critical
moose winter range, December 15
to April 15.

No surface disturbing activities
within 0.25 mile of historic
emigrant trail.

Segments 1, 3, 4, 5, 6, 14,

and 18 are within antelope
fawning areas.

Segments 1, 2, 3, 4, 5, 12,

13, 19, 27, 29, and 33 are
outside of designated cor-
ridors.

Segments 13, 33, and 35
would alter open spaces with
manmade structures.

Segments 2, 3, 4, and 28 are
outside designated corridors.

Segments 2 and 28 would con-
flict with proposed urban
development.

Segment 35 is within
strutting grounds.

Segment 35 is within active
golden eagle nesting sites.

Segment 35 is within critical
deer winter range.

Segment 35 is within critical
moose winter range.

Segment 35 crosses historic
emigrant trail.
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access roads and acres disturbed during construction. The right-of-way re-

quirements would be 58 acres for the Tucker to Spanish Fork substation overlap
and 39 acres for the Tank Hollow to Spanish Fork substation overlap.

Refer to table 3-27, and figures 3-11 through 3-23 in the Draft EIS, for

resource descriptions and quantities along the above-mentioned overlaps. A

UP&L intertie would reduce the effects on the impacted resources for these
overlaps. On either of the overlaps there would be an 87-percent reduction of

effects on soils, vegetation, and water. There would be a 50-percent reduc-

tion of visual contrast but, due to existing scenic quality and sensitivity
levels the visual resource management class would remain unchanged. These
reductions are based upon differences in right-of-way acres with or without an

intertie. There would be an unquantifiable reduction of effects on animal

life and cultural resources.
Construction costs for the Tucker to Spanish Fork substation intertie

would be about 17-percent less than for independent construction. Construc-
tion costs for the Tank Hollow to Spanish Fork substation intertie would be

about 13-percent less than for independent construction.

TOWER SHARING

There is potential for double circuit tower installation for carrying
Moon Lake project lines and existing lines along 174.2 miles with the Bonanza
plant site and 140.7 miles with the Rangely plant site. (Refer to table 2-9

for the description of transmission system segments with potential for tower
sharing.

)

There could be a reduction in right-of-way requirements for tower sharing
with the existing lines. This reduction would have a corresponding reduction
of effects on associated resource values.

Reduction of number of lines would reduce long-term effects on all the
resources shown for segments listed in table 2-12. The amount of reduction
would depend on how many existing lines and towers could be eliminated through
tower sharing as well as the routing alternative.

DOUBLE CIRCUITING

Spanish Fork Substation

This alternative would require only a 170-foot right-of-way instead of
the 300-foot requirement for two separate lines. Most of the impacts would
occur during the construction phase of unit 1. The unit 2 circuiting would
take place later with a minimum of impacts to the various resources. The
most significant impact reductions would be on impacts to soil, watershed
disturbance, and the visual degradation. A double circuit 345-kV system
requires about 7-percent less investment than construction of two independant
345-kV systems. However, initial investment costs of a double circuit system
would be 85-percent per mile more than installation of a single circuit system
and there is no assurance that the unit 2 line would be placed on these tow-
ers. Adding unit 2 circuits would require the reopening of temporary access
roads or stringing circuits by use of helicopter and the resulting impacts.

There would not be additional impacts to the environment on the segment
involving the 138-kV system to the Upalco substation. With or without double
circuiting of the 345-kV lines, a new 138-kV line would be installed on new
towers. See Appendix 5, tables B-H of the Draft EIS for the acreage and miles
of corridor involved in this alternative.
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Mona Substation

Discussion of impacts under the above double circuiting to Spanish Fork

substation also applies here. The UP&L wheeling alternative could be used to

deliver power to the Wasatch Front from the Mona substation or Deseret could

construct a 345-kV single circuit line up the Wasatch Front to the Ben Lomond

substation.
The wheeling arrangement would have no known changes on the existing

physical or biological environment of the Moon Lake transmission system. Over

the 35-year life of the project, wheeling costs would be about 52-percent less

than construction of the Wasatch Front segment 36.

Refer to table 3-27, and figure 3-22, for resource descriptions and

quantities along the Wasatch Front route.

UP&L-DESERET COOPERATIVE WHEELING

Construction of a double circuit 500-kV line through Spanish Fork Canyon

could handle the projected load for the planned independent 345-kV line for

the Hunter Plant, two 345-kV lines for the Moon Lake power plant and two

future 500-kV transmission lines for UP&L operation.
Construction of the double circuit 500-kV line would reduce the right-

of-way requirements that would be needed for the five lines identified above.

For the Moon Lake project, this reduction would be similar to that discussed
under the above UP&L Intertie discussion. The actual right-of-way require-

ments would be a small increase in that needed for the planned Hunter 345-kV
line. As with the UP&L intertie, there would be a similar long-term reduction
of effects on soils, vegetation, water, and visual contrast. The visual
resource management class would remain unchanged. The amount of reduction of

effects on animal life and cultural resources would also be unquantifiable.
Construction costs per mile for the double circuit 500-kV transmission

system would be approximately 10-percent less than the three independent
345-kV lines.

SPECIFIC MITIGATING MEASURES UNIQUE TO THIS
ACTION AND REQUIRED OF THE APPLICANT
BY FEDERAL AGENCIES

Authority for requiring the following mitigating actions is granted under
the same authority as described in Chapter 2 Standard Measures section in this
Final EIS.

If the proposed project were approved, the applicant, under Federal law,
would be required to carry out the following on federally administered lands.
Deseret would, when restoring or rehabilitating areas disturbed by the con-
struction of the transmission lines, pipelines, and associated access roads
across private lands, use the same reclamation measures as required by land
managers of adjacent Federal lands or reclamation measures as requested or
required by the private landowner (Deseret, 1980).

All mitigating measures listed below could be modified as deemed neces-
sary by the appropriate Federal official in cooperation with responsible state
agencies. Where restrictions on the timing of construction are listed as
mitigation, the state wildlife agencies may give a written waiver of this
restriction depending on habitat conditions. After receiving written notice
of the waiver, the appropriate Federal official may allow construction during
the specified time periods.
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1. All unpaved roads affected by truck coal haul alternatives will be

treated or paved to reduce dust emissions.

2. New permanent sources of water will be provided by Deseret in the

vicinity of the Bonanza plant site to offset loss of antelope habi-

tat. The number, location, and method of water supply will be

determined in conjunction with the UDWR and BLM. Construction of

water sources will be initiated concurrently with plant site con-

struction.

3. The Rangely plant site boundary will be adjusted so as to allow a

0.25 mile buffer zone around Cactus Reservoir. Cactus Reservoir
will be excluded from the plant site right-of-way or sale area and

no use of the reservoir for the project will be allowed or the

reservoir would be replaced in and under the direction of the BLM

and Colorado Division of Wildlife.

4. The access road to the Rangely plant site will be placed so as to

avoid disturbance of a unique vegetation type located about 200
yards west of Red Wash. In order to avoid safety hazards, refuse
haul truck traffic associated with the Deserado Mine will conform to

standard right-hand traffic flow or the refuse haul road will be

routed so as to be separate from County Road 78.

5. Should the project be approved, a wildlife mitigation plan for all

project facilities will be developed jointly by the BLM, USFWS,
UDWR, CDW, and Deseret as required by the Fish and Wildlife Coor-
dination Act.

6. A minimum clearance of 6 feet will be -provided at locations deter-
mined in conjuction with the BLM and applicable state wildlife
agency.

7. Construction of linear facilities associated with raw material
supply systems will cease in critical antelope fawning areas during
the critical antelope fawning period (May 10 to June 20). Table
4-43 lists the critical antelope fawning areas.

8. During critical periods, transmission line construction will cease
in essential wildlife habitats. Maintenance schedules and any
required notification of maintenance will be coordinated with the
respective State and Federal land and wildlife management agencies.
Table 4-44 lists essential habitats and periods of concern.

9. Transmission lines will be marked by attaching colored balls in

avian flyways as listed in table 4-44.

10. The Deserado Mine to Bonanza plant site overland conveyor (mileposts
25 to 29), slurry pipeline (mileposts 27 to 31), or truck haul
routes (mileposts to 5.5 on-highway, 33 to 37 off-highway) will be
placed along the southern boundary of the identified corridors to
avoid the Devils Playground.
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TABLE 4-43

Critical Antelope Fawning Areas
Along Raw Material Supply System Linear Facilities

(May 10 to June 20)

Alternatives Critical Area MilepostF

Coal Transportation (miles)

Bonanza Site
Railroad 4 31-35

Overland Conveyor 4 25-29
Slurry Pipeline 4 27-31

Off-highway Truck 4 33-37
On- highway Truck 4 0-4

Water Source Alternative (miles)

Green River Bonanza Pipeline 4 0-4

Utah White River Reservoir Pipeline 4 0-4
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11. Surface activities associated with mining will not be allowed in

Scullion Gulch between the portal area and the ventilation entry so

as to protect a golden eagle nest.

12. Transmission lines should be placed within the 1-mile-wide corridor
as indicated in table 4-45 to avoid important land use facilities

and areas.

13. Nonreflective tower coatings and nonspecular conductors will be

required when transmission lines cross or parallel highways and

recreation sites, from mileposts 12 to 30 of segment 11; mileposts
20 to 24, and mileposts 59 to 65 of segment 19; and mileposts to 2

and mileposts 6 to 7.5 of segment 21.

14. Surface use and modification of facilities on the Bonanza plant site

will be allowed for mining purposes.

15. Cottonwood riparian vegetation destroyed by construction of the Moon
Lake project will be replaced by purchase and/or management of other
areas for song birds, raptors, deer, small mammals, and other wild-
life species. Acreage to be replaced would be determined in con-
junction with the appropriate Federal official.

16. Loss of a ferruginous hawk nest at the Rangely plant site will be
mitigated by construction of 10 artificial nesting structures as

designed and located by the appropriate Federal official.

17. Loss of a ferruginous hawk nest along the railroad or off-highway
truch haul route will be mitigated by construction of 10 artificial
nesting structures as designed and located by the appropriate Fed-
eral official.

18. Disturbance along the railroad or off-highway truck haul routes will

be reseeded with a plant species mix which would be unattractive to

mule deer.

19. No disturbance of prairie dog towns will be allowed until a formal
survey has been made to determine if the black-footed ferret has
definitely been extirpated from the area. The USFWS may accept
prior studies done in the area and may provide a written waiver of
this measure to the appropriate Federal official who will then allow
construction to proceed. Location of black-footed ferrets would
require further mitigation to be determined at that time.

EFFECTIVENESS OF SPECIFIC MITIGATING MEASURES
Road dust that would result from trucking of coal would not be completely

eliminated through treatment but would likely be reduced to an acceptable
level

.

It is the opinion of the UOWR that a limiting factor to the Bonanza
antelope herd is the availability of water. New sources of permanent water
may actually improve conditions for antelope. Excluding Cactus Reservoir from
the Rangely plant site would allow continued use of the reservoir by livestock
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and wildlife. The conveyor would no longer be a barrier to livestock and
wildlife. The measures for time constraints on construction would essentially
eliminate harassment of wildlife during the critical periods but waterfowl and
other birds could still collide with transmission lines.

Land use conflicts would be avoided with proper placement of the system
within the 1-mile-wide corridor.
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TABLE 4-44

Transmission System Critical Wildlife Areas and Time Periods

Segment
Number Species Concern

Action or
Mitigation

Period Mileposts

1 Antelope Fawning 5/10 to 6/20 0-4

2 Waterfowl and
bald eagles

Collision
lines

with Mark lines. 0-2

3 Antelope Fawning 5/10 to 6/20 0-4

4 Waterfowl and
bald eagles

Collision
lines

with Mark lines 0-15; 8-9.5

5 Antelope Fawning 5/10-6/20 0-4

7 Waterfowl and
bald eagles

Collision
1 i nes

with Mark lines 0-2

9 Waterfowl and
bald eagles

Collision
lines

with Mark lines 0-2

9 Mule deer Fawning 5/1-6/30 6.5-18

9 Sage grouse Concentration area 11-12

10 Golden eap/le Nesting 3/1-4/31 10-15

10 Waterfowl Collision
1 i nes

with Mark lines 12-14

10 Mule deer Critical winter
range

12/1-4/30 0-15

11 Deer and elk Critical winter
range

12/1-4/30 24-30

11 Deer and elk Fawning/calving
range

5/1-6/30 5-23

12 Antelope Fawning 5/10-6/20 0-3.5

13 Whooping crane,
waterfowl , and
bald eagles

Collision
lines

with Mark lines 0-9; 22-27

13 Waterfowl Collision
lines

with Place trans- 22-27
mission lines
along southern
boundary of the
1-mile corridor
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TABLE 4-44 (continued)

Segment
Number Species Concern

Action or
Mitigation

Period Mileposts

15 Sage grouse Concentration areas 3/1-4/30 0-9.5

17 Waterfowl Collision with
lines

Mark lines 5.3-6.3

19 Sage grouse Concentration area 3/1-4/30 29-39

19 Deer and elk Critical winter
range

12/1-4/30 25-65

20 Deer and elk Critical winter
range

12/1-4/30 0-8.8

21 Deer and elk Critical winter
range

12/1-4/30 0-7.5

22 Deer Critical winter
range

12/1-4/30 10-23

23 Deer and elk Critical winter
range

12/1-4/30 0-15.5

24 Sage grouse Concentration area 1.7-3.7

24 Deer Critical winter
range

12/1-4/30 0-16

24 Elk Critical winter
range

12/1-4/30 0-3.5; 5.7-16

25 Deer and elk Critical winter
range

12/1-4/30 0-17; 18-22

25 Deer and elk Fawning/calving
range

5/1-6/30 22-23

26 Deer Critical winter
range

12/1-4/30 5-25

26 Sage grouse Concentration area Winter 5-15

27 Waterfowl and
bald eagles

Flyway Mark lines 8-8.9

28 Waterfowl and
bald eagles

Flyway Mark lines 0-7; 10-11;
13-14

29 Antelope Fawning 5/10-6/20 0-4
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TABLE 4-44 (continued)

Segment
Number Species Concern

Action or
Mitigation

Period Mileposts

30

30

30

Waterfowl

Moose

Deer and elk

Col 1 ision with
1 ines

Mark lines

Critical winter 12/1-4/30
range

Critical winter 12/1-4/30
range

42.4-43.1;
52.9-54.9;
58.9-68.9

0-4.9; 53-92.6

0-23; 52-52.9

30 Sage grouse Concentration area Winter 0-23; 44-66

31 Deer and elk Critical winter
range

12/1-4/30 0-8

33 Waterfowl and
bald eagles

Flyway Mark lines 4-5

35 Waterfowl Flyway Mark lines 18.7-69.2;
84.2-93.2;
102.5-103.5;
133.2-135.2

35 Moose Critical winter
range

12/1-4/30 24.7-69.2;
89.2-94.2;
134.2-149.2

35 Deer and elk Critical winter
range

12/1-4/30 12-25; 57-65;
119-137;
147-160.7

35 Sage grouse Concentration area 3/1-4/30 70-85; 95-105;
146-160.7

35 Sharptailed grouse Concentration area 3/1-4/30 146-160.7

36 Deer and elk Critical winter
range

12/1-4/30 0-7

36 Waterfowl Flyway Mark lines 67-82

37 Deer and elk Critical calving-
fawing area

5/1-6/30 16.5-22.0

37 Deer and elk Critical winter
range

12/1-4/30 25-27.8
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TABLE 4-44 (concluded)

Segment
Number Species Concern

Action or
Mitigation

Period Mileposts

37

37

Moose

Waterfowl

Critical winter
range

Roosting and
nesting

12/1-4/30

Mark lines

6-17

21.5-22.5
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TABLE 4-45

Land Use Facilities and Areas Along the Transmission Corridors

Segment
Number Mileposts Concerns Mitigation

13-15

8

1-4

20-25

10

11

11

15-20

10-15

8-18

Town of Rangely
Recreation and Public
Purpose Application.

White River Crossing
Nationwide River
Inventory

Bonanza Air Strip

White River Crossing
Nationwide Rivers
Inventory

Very high frequency
(VOR) station omni
directional range.

Duchesne Municipal
Airport.

Starvation Reservoir
right-of-way.

Aspen Grove Campground

Strawberry Recreation
Complex.

Locate transmission lines
to the south edge of the
corridor.

Consultation with Heritage
Conservation Recreation
Service.

Locate transmission lines
away from airports and
navigational aids. Submit
Notice of Proposed Con-
struction (FAA Form 7460-1)
to Federal Aviation Admin-
istration.

Consultation with Heritage
Conservation Recreation
Service.

Locate transmission lines
away from air navigational
aids. Submit Notice of Pro-
posed Construction (FAA Form
7460-1) to Federal Aviation
Administration.

Locate transmission lines
away from airports and
navigational aids. Submit
Notice of Proposed Con-
struction (FAA Form 7460-1)
to Federal Aviation Admin-
istration.

Locate transmission lines
to the north and west edge
of the corridor.

Locate transmission lines
to the north or south edge
of the corridor.

Locate transmission line
to the east side of
corridor, using ridges
as screening.
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TABLE 4-45 (continued)

Segment
Number Mileposts Concerns Mitigation

13

13

16

22

22-27

10-15

19 6-13

22

28

28

30

13

1-5

2,8

80

30 11-20

31 11

Green River Crossing
Nationwide Rivers
Inventory.

Pariette Waterfowl
Management Area

Very high frequency
(V0R) station omni-
directional range.

Presence of highly
erodable soils on
steep ridges and toe
of slopes.

Strawberry Highland
Canal

Town of Rangely
Recreation and Public
Purpose Application.

White River Crossing
Nationwide River
Inventory.

Morgan Municipal
Airport

Strawberry Recreation
Complex.

City of Riverdale Park
and Recreation Area
(Surplus 421k)

Consultation with Heritage
Conservation and Recreation
Service.

Locate transmission lines
along southern boundary
of the 1-mile wide corridor.

Locate transmission lines
away from air navigational
aids. Submit Notice of
Proposed Construction (FAA
Form 7460-1) to Federal
Aviation Administration.

Locate proposed transmis-
sion line in canyon
bottom along existing
powerline ROW, if possible.

Locate transmission lines
to the south edge of the
corridor.

Locate transmission lines
to the south edge of the
corridor.

Consultation with Heritage
Conservation and Recreation
Service.

Locate transmission lines
away from airports and
navigational aids. Submit
Notice of Proposed Construc-
tion (FAA Form 7460-1) to
Federal Aviation Admin-
istration.

Locate transmission lines
to the north side of
corridor, using ridges
as screening.

Locate transmission lines
to the north edge of the
corridor.
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TABLE 4-45 (continued)

Segment
Number Mileposts Concerns Mitigation

31

31

31

31

33

35

35

35

35

35

14

13

12

24.5-54

5-10

1-5

21-49

37-44

Land and Water Conser-

vation Fund (L&WCF)
Park and Recreation
Area 292 et al.

Land and Water Conser-
vation Fund (L&WCF)
Park and Recreation
Area 295 H.

Land and Water Conser-
vation Fund (L&WCF)
Park and Recreation
Areas 66, 158.

Land and Water Conser-
vation Fund (L&WCF)
Park and Recreation
Areas 290,222 et al.

Green River Crossing
Nationwide Rivers
Inventory.

Commercial timber
production area.

Very high frequency
(VOR) station omni-
directional range.

Direction finding (DF)
antenna.

Old Carter Military
Road (National Historic
Nomination).

Proposed High Uintas
Wilderness eastern
boundary.

Locate transmission lines
to the south or west edge
of the corridor.

Locate transmission lines
to the west edge of the
corridor.

Locate transmission lines
to the west edge of the
corridor.

Locate transmission lines
to the south edge of the
corridor.

Consultation with Heritage
Conservation and Recreation
Service.

Specific clearing and
maintenance of corridor
for forest products.

Locate transmission lines
away from air navigational
aids. Submit Notice of
Proposed Construction (FAA
Form 7460-1) to Federal
Aviation Administration.

Locate transmission lines
away from air navigational
aids. Submit Notice of
Proposed Construction (FAA
Form 7460-1) to Federal
Aviation Administration.

Relocation as required
along 28 miles of segment.

Locate line
of corridor,
removal

.

on east side
Limited tree

254



TABLE 4-45 (concluded)

Segment
Number Mileposts Concerns Mitigation

36

36

36

36

36

37

37

37

105

100

95

55

50

37

21.6

19.4 & 21.0

19.6

15-21

Land and Water Con-
servation Fund (L&WCF)
Park and Recreation
Area 170, 233.

Land and Water Con-
servation Fund (L&WCF)
Park and Recreation
Area 295 L.

Land and Water Con-
servation Fund (L&WCF)
Park and Recreation
Areas 204, 237.

Land and Water Con-
servation Fund (L&WCF)
Park and Recreation
Areas 32.

Land and Water Con-
servation Fund (L&WCF)
Park and Recreation
Areas 32, 125.

Gooseberry Campground.

Summer House Develop-
ment.

Organizational Summer
Camp.

Commercial Timber
Production Area

Locate transmission lines
to the west edge of the
corridor.

Locate transmission lines
to the west edge of the
corridor.

Locate transmission lines
to the west edge of the
corridor.

Locate transmission lines
to the west edge of the
corridor.

Locate transmission lines
to the east edge of the
corridor.

Locate transmission lines
to the south edge of the
corridor.

Locate transmission line
near southern edge of
corridor.

Locate transmission line
as far to north of corridor
as possible.

Specific clearing and
maintenance of corridor
for forest products.
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CHAPTER 5
CONSULTATION AND COORDINATION

The Draft EIS was filed with EPA and made available to the public on

January 8, 1981.

March 3, 1981 was established as the deadline for submission of written
comments.

Public hearings were held February 17, 1981 at Salt Lake City, Utah;

February 18, 1981 at Vernal, Utah; and February 19, 1981 at Rangely, Colorado.

Copies of the hearing transcript, along with the attendance list, are avail-

able for public review at the BLM offices in Salt Lake City and Richfield,
Utah, and at the REA office in Washington, D.C.

The list of agencies and others that have requested copies of the Draft
EIS is available for review at the BLM District Office in Richfield, Utah.

The Draft EIS contains a list of agencies, interest groups, and individuals
from whom comments were requested.

All timely written comments and oral testimony from the public hearings
were reviewed for consideration in preparation of the Final EIS. Those com-
ments that presented new data, questioned facts and/or analyses, and raised
questions or issues bearing directly upon the Draft EIS were responded to by
BLM and REA.

The Office of Surface Mining (OSM) provided assistance in reviewing the
preliminary draft after submission of a mining plan to OSM.

Substantive comments received too late for inclusion and response in this
Final EIS will be answered individually by mail. The late comments and re-

sponses, as well as all comments contained herein, will become a part of the
project file maintained in the Richfield District Office located at Richfield,
Utah, and will be given consideration along with the environmental impact
statement during the decision-making process. Federal decisions on this
project will not be made until at least 30 days after the EPA Final EIS notice
of availability has appeared in the Federal Register . During that 30-day
period, written comments on the Final EIS may be submitted to be considered in

the decision process.

Comment
Oral Testimony From the Public Hearings Number

Peter Hovingh, Utah Nature Study Society 1-2
Robert L. Dudiak, S0HI0 Shell Oil Company 3

Ken Sleight, Ken Sleight Expeditions, Western River Guides Assn. 4-11
Karl T. Augustine, Utah Social Services 12
Jim Godlove, White River Shale Project 13-14
L. Y. Siddoway, for Samuel Snyder, Vernal Mayor 15
L. Y. Siddoway, Uintah Water Conservancy District 16-17
Mike Sullivan, Vernal Chamber of Commerce 18
Robert Gilbert, Uintah Basin Association of Governments 19-21
Charles R. Henderson, Uintah Basin Energy Planning and 22-23

Developing Council
Norton F. Tennille, Jr., Arnold and Porter Law Firm 24-25
Angel o Mahleres, Pine Canyon Company 26
Roy Chambers, Jr., Chevron Oil 27
Peggy Rector, Rangely Mayor 28-39
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Comment

Comment Letter Letter

U.S. Fish and Wildlife Service 1

Dr. John S. Allen, University of Utah Research Institute 2

Centers for Disease Control - Atlanta 3

Rio Blanco County Road Department 4

Department of the Army, Corps of Engineers 5

Federal Aviation Administration 6

Uintah Basin Association of Governments 7

Elliot Bernshaw 8

Gary Macfarlane 9

Arnold and Porter, Norton F. Tennille, Jr. 10

American Gilsonite Company 11

U.S. Geological Survey 12

Moffat County Planning Director 13

Joyce Newman 14

Utah Audubon Society 15

Water and Power Resources Service 16

Utah Division of Parks and Recreation 17

State of Utah: Office of the Governor 18a

Utah State Planning Coordinator/Utah Department of Health 18b

Soil Conservation Service 19

Colorado River Board of California 20

Bureau of Mines 21

Colorado Department of Natural Resources 22a
Colorado Department of Health 22b
Colorado Office of Energy Conservation 22c

Colorado Department of Agriculture 22d
Colorado Department of Local Affairs/Colorado Division of Planning 22e

Colorado State Department of Highways 22f
Colorado Geological Survey 22h
Colorado Division of Wildlife 22i

Colorado Water Conservation Board 22j
Colorado Historical Society - SHPO 22k
Bruce Plenk 23
Department of Energy 24
Town of Rangely 25
Delaney and Balcomb, Attorneys at Law 26
Office of Surface Mining 27
Deseret Generation and Transmission Cooperative 28
Wyoming Executive Department 29a
Wyoming Department of Environmental Quality 29b
Wyoming State Engineers Office 29c
Wyoming State Highway Department 29d
Wyoming Geological Survey 29e
Wyoming Recreation Commission 29f
U.S. Park Service 30
Colorado West Area Council of Governments 31
Advisory Council on Historic Preservation 32
Federal Energy Regulatory Commission 33
U.S. Forest Service 34
Environmental Protection Agency 35
Rio Blanco County 36
Bureau of Indian Affairs 37
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PUBLIC HEARING COMMENTS

Comment 1 : Peter Hovingh

...Likewise, since a lot of Moon Lake Project planners are also involved

in intermountain power projects, I wonder oftentimes what all this electricity

is going to.

Response : Deseret's members have contracted to purchase 176 MW from the

Intermountain Power Project (IPP). It is currently anticipated that the IPP

unit will be operational; unit 1-1986, unit 2-1987, unit 3-1988 and unit

4-1989. From IPP, Deseret's members could presumably obtain 44 MW in 1986, 88

MW in 1987, 132 MW in 1988, and 176 MW in 1989. Table 1-4 indicates that

Deseret's requirements are 180.0 MW in 1985, 215.9 MW in 1986, 305.0 MW in

1987, 397.6 MW in 1988, and 543.6 MW in 1989. Power from IPP will be too

little too late to supply Deseret's currently anticipated power requirements.

Deseret's members therefore, propose to market through 1991 most of their

IPP capacity to the California municipalities which are also participating in

IPP. Twelve MW (3 MW from each unit) of IPP capacity will be utilized by 1989

to supply loads of one Deseret member, Mt. Wheeler Power, Inc. Deseret will

attempt to bring Moon Lake unit 1 on line by March 1985 when its contract with
UP&L for supplemental power terminates. It will attempt to bring Moon Lake

unit 2 on line by 1988 when additional power is needed. Constructing Moon
Lake unit 2 would most effeciently utilize the fuel supply, cooling water
supply, and other common facilities related to the Moon Lake plant. These
units are predicted to be fully loaded by 1991, and it is planned that Deseret
would utilize the remaining 164 MW of its rights to IPP power in 1992.

Table 1-6 will give some indication of the anticipated load which neces-
sitate the planned additions of generating facilities. Deseret's members
anticipate steady additions of new consumers in the residential, irrigation,
and small commercial classifications. The bulk of the historical usage and
predicted future usage is, however, in the large commercial classification.
This consumer classification includes industrial accounts such as oil fields,
pipelne pumping, mines, etc. A great deal of the anticipated load growth is

in this classification and would include new coal mines, new uranium mines,
and exploratory developments related to oil shale. The load predictions
include 187 MW in 1989 and a total of 334 MW of unit 2 in 1994 for the MX
missile system.

Comment 2 : Peter Hovingh

...The main concern we have with power plants wherever they're construct-
ing large energy development is the destructive aspect of the public land due
to off-road vehicles. And in all reports this is unmitigatable, MX is unmiti-
gatable, and I find that the State and Federal Governments in trying to find
out, in their great, big struggle to determine who controls the land, both of
them couldn't control ORV destruction of the rangeland, the wildlife habitat,
and of wildlife. This always distresses me.

It seems like when power plants are being constructed, they should outlaw
off-road vehicles in a 15- or 20-mile circumference around the power project.

Not only is the land being destroyed, but, of course, water is being
consumed and more water is being taken from the Green River; and again recrea-
tion and other things that people come to Utah for and live here in Utah for
will be sacrified.
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Response : Standard measures to minimize or eliminate adverse impacts stated

in the Draft EIS include (Item "s", page 120) restrictions on cross-country
vehicle operation related to construction and operation of the proposed pro-

ject. However, as noted, the improved access created by construction actions

would probably increase ORV use in some areas. Land managers would monitor
ORV use under Executive Order 11989, Off-Road Vehicles on Public Lands, and

"whenever he determines that use of off-road vehicles will cause or is causing
considerable adverse effects on soil, vegetation, wildlife, wildlife habitat,

or cultural or historic resources of particular areas or trails of the public
lands, immediately close such areas or trails to type of off-road vehicle
causing such effects, until such time as he determines that such adverse
effects have been eliminated and that measures have been implemented to pre-

vent future recurrence." However, these actions are largely beyond the scope

of this EIS and must be considered on a case-by-case site specific basis.

Comment 3 : Robert L. Dudiak

...However, our main area of concern on the Draft EIS is the jeopardy
decision given by the Fish and Wildlife Service Area Manager on Moon Lake's
use of an existing water right on the Green River.

Moon Lake power plant, through Deseret Generation and Transmission Com-
pany, holds an approved water right application on the Green River for 21,720
acres per year. To deny Moon Lake the use of that approved senior water right
application is grossly unfair. By requiring that Moon Lake release water "on
a daily basis from Flaming Gorge equal to an amount being diverted for the
Moon Lake power plant" in effect requires Moon Lake to secure a second water
right or purchase. This is a dangerous precedent and S0HI0 strongly opposes
such action by the Fish and Wildlife Service.

Response : This response covers Oral Testimony Response 13 and Letter Response
16.1, 18a. 25, 19c. 1, 22a. 3, 22J.2, 26.10, 26.11, 26.12, 26.14, 29a. 1, 29c. 1,
30.9, 30.32, 36.5, 36.41, 36.42, and 36.43.

As a result of these comments and apparent confusion over the use of
Flaming Gorge water as a reasonable and prudent alternative to avoid jeopardy
to endangered species, a meeting was held March 12, 1981 to discuss and clar-
ify the situation. Represented at the meeting were:

Bureau of Land Management
Water and Power Resources Service
U.S. Fish and Wildlife Service
Utah Division of Water Resources
Utah Water Rights Office
Utah Division of Wildlife Resources
Utah Department of Natural Resources
Deseret Generation and Transmission Cooperative

One of the objectives of the meeting was to clarify the position of
State of Utah, Water and Power Resources Service, and U.S. Fish and Wildlife
Service on this matter.

This EIS has been revised to reflect the interpretation and information
discussed at the meeting. Specifically, that information is as follows:
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Endangered Species Act requires the preparation of a biological

opinion. The law requires USFWS to recommend reasonable and prudent

alternatives. USFWS recommended the purchase of Flaming Gorge water

as the best alternative to avoid jeopardy to the endangered fishes.

At the time the biological opinion was written, USFWS was conducting
endangered fish studies which are scheduled for completion in Jan-

uary of 1982. The USFWS recommended alternative is actually an

interim solution which would allow the proposed project to proceed
without waiting for the results of the ongoing fish studies. Depend-

ing on the outcome of those studies, the need for use of Flaming

Gorge water may or may not be continued for the Moon Lake project.

In January of 1982, it is expected that USFWS will issue precise
recommendations for water flows as they relate to the actual needs

of the endangered fish.

Assuming that Flaming Gorge water could be used, several inter-

related factors must be considered. These include water avail-
ability, compact and water right considerations, operational pat-

terns, and aquatic impacts.

According to WPRS, Flaming Gorge water is available for "beneficial
and consumptive uses downstream based on contracts for the purchase
of water" (WPRS March 2, 1981). By letter of July 11, 1980, Deseret
applied to WPRS for water from Flaming Gorge Reservoir. By letter
of Feb. 24, 1981, WPRS issued a letter of intent to enter into
negotiations for a long-term contract for water from Flaming Gorge
Reservoir to provide Deseret with up to 12 cfs to meet the needs of
the Moon Lake power plant unit 1. In the future, unit 2 would
require an additional 12 cfs either from Deseret 1

s existing water
right or from Flaming Gorge water. The existing Deseret water right
is for 30 cfs. WPRS may sell water on contract but does not agree
to modify Flaming Gorge power plant releases for fish mitigation
except for Colorado River system projects.

Reconciliation of Flaming Gorge purchased water with Deseret'

s

existing water right would still be under jurisdiction of the State
of Utah. The State of Utah may allow Deseret to maintain their
existing water right along with water purchased from Flaming Gorge.
On the other hand, the State of Utah may require Deseret to relin-
quish their existing water right if the permanent use of Flaming
Gorge water is needed. Currently Utah has no legal minimum flow
requirement for the Green River which would require Deseret to
relinquish their existing water right. Any contract which may be
negotiated between WPRS and Deseret would be within the framework of
the Upper Colorado River Compact and existing provisions for Flaming
Gorge allocations. Upstream water rights and depletion opportuni-
ties in Wyoming would not be affected. Any sale of water from
Flaming Gorge Reservoir for use in Utah would require the approvals
of the State of Utah and Department of the Interior. There is not
assurance that such approvals, would be forthcoming by the time
Deseret proposes to begin construction.

The Endangered Species Act is applicable only to those projects
which require Federal permits or use of Federal lands. Developments
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on private or State lands which are able to use water without Fed-

eral involvement would not be affected by any precedent attributed

to the Moon Lake Biological Opinion.

Consultation by federal agencies under the Endangered Species Act is

done on a case-by-case basis, and reasonable and prudent alterna-

tives are identified accordingly. It does not follow that use of

Flaming Gorge water would set a precedent or automatically be the

best alternative considered in every case. USFWS takes many con-

siderations into account in identifying reasonable and prudent
alternatives on a case-by-case basis.

USFWS recommendations specific for the needs of the endangered fish

are being delayed throughout the Upper Colorado Basin until ongoing
river studies are completed. Projects in Wyoming, Colorado, and

Utah may or may not be delayed depending on the opportunity to

proceed with reasonable and prudent alternatives. This also would
be on a case-by-case basis.

It is acknowledged the use of Flaming Gorge water would not create
new water. An overall depletion of the system would occur. The
goal would be to use Flaming Gorge purchased water on an "on-call"
basis to avoid the lowering of the river during crucial periods
which would otherwise occur with the use of the existing water
right. The intent of the Biological Opinion is clarified on this
point; that is, the water would not necessarily be used on a year-
round daily basis. The discussion in the Draft EIS relative to

depleted flow amounts has been revised to reflect a flexible pattern
of operation. The water purchased on contract would be released on
call from Flaming Gorge Reservoir for use at Deseret's point of
diversion as river operating conditions may dictate.

Impacts to the Green River downstream from the dam due to release of
12 cfs would be essentially unnoticeable in terms of water flows,
salinity, and temperatures. Impacts to the reservoir from the
increased withdrawal likewise would be unnoticeable because of the
small amount of water involved. The same would be true for a future
release of an additional 12 cfs, if needed.

In response to comments on the EIS relating to the official USFWS bio-
logical opinion, and due to uncertainties of water sales and diversion trans-
fers involved with the purchase of Flaming Gorge or agricultural water, the
BLM has re-initiated consultation under Section 7 of the Endangered Species
Act to explore additional reasonable and prudent alternatives for avoidance of
jeopardy to endangered fish species.

It is expected that the results of the reconsultation will be available
prior to BLM and REA decisions on the project. Any amendment to the official
biological opinion will be considered in the decision-making process and will
be available to the public with the official record of decision.
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Comment 4 : Ken Sleight

...It (the project) would be most damaging to our operations and the

river environment. The project would have broad impact within the entire

Green and Colorado River basins. We should not allow further desecration of

our free-flowing rivers. Already many miles of our rivers have been dammed,

and we have seen decreased or erratic flows in the remaining rivers.

Response : In and of itself, the proposed 24-cfs withdrawal from the Green

River basin due to the Moon Lake project would not cause significant impacts

on the Green or Colorado River basins. The withdrawal would constitute less

than 1 percent of the average annual flow of the Green River and would cause

little effect on water quality, velocity, or temperature under the present
situation.

However, as noted on page 253 of the Draft EIS, the cumulative impacts of

water developments in the upper Colorado basin may cause significant impacts

on the flow of the Green River.

Comment 5 : Ken Sleight

...There should be more study regarding the cumulative effects of this
project in combination with existing and proposed water, power, and reclama-
tion projects. This would include the studies of cumulative effects of the

Flaming Gorge and Glen Canyon Dams; also of the proposed projects, namely:

The Central Utah Project, the Juniper-Cross Mountain Dam Project, the Cheyenne
Water Supply Project, and the White River Dam Project.

Response : Accurate site-specific analysis of the cumulative effects of water
developments in the upper Colorado River basin is not possible because of the
uncertainty surrounding future developments. For example, in the Yampa River
basin there are about 30 projects in various stages of planning, assessment,
and evaluation. Not all of them can be built because some overlap at nearly
identical sites and the aggregate would require more water than is available.

Similar uncertainty surrounds future operations of Flaming Gorge and Glen
Canyon Dams. Although future releases are expected to be similar to those at
present, they will be influenced by new withdrawals. Flows will be further
affected by the location of new withdrawals (e.g., Walker Hollow for this
project).

There are, however, studies by state and federal agencies which estimate
future depletions and flows. The Quality of Water-Colorado River Basin Pro -

gress Report No. 10 (USDI, 1981) presents estimated future conditions in the
Colorado basin by sub-basin. Worst-case depletions by the year 2000 are
estimated on page 253 in the Draft EIS. Flow reductions of this magnitude
would unquestionably have significant impact on the riverine ecosystem and the
recreational values presently afforded by the Green River.

Comment 6 : Ken Sleight

...There are at times now insufficient water flows to conduct normal-type
trips at certain times of the season. The low levels are detrimental to
boating operations. With depleted flows its effects would be directly felt in
Desolation and Cataract Canyons.
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Response : The proposed water withdrawals for the Moon Lake project would

constitute less than 1/2 of 1 percent of the average annual flow of the Green

River as measured at Green River, Utah and even less of the flow through
Cataract Canyon. There would not be any significant recreational impacts due

to a flow reduction of this magnitude and its effects would be largely imper-

ceptible in the canyons named.

Comment 7 : Ken Sleight

...The increased contribution of salt is of concern, not only its effect
on land and water resources, but it would place a demand to change other
existing natural features, such as plugging springs or diverting springs such

as Crystal Springs, the LaVerkin Springs or the Blue Springs down in the Grand
Canyon National Park area.

Response : Increased salt concentration is recognized as a problem. The Moon
Lake project is not expected to have significant impact in this area. (See

the Draft EIS, pages 253 to 255 and Oral Testimony Response 8.) The effects
of plugging or diverting the springs mentioned in the comment are beyond the

scope of this EIS.

Comment 8 : Ken Sleight

...Decreased water supply means increased concentration of various types
of pollution. We are dependent on high-quality water. Increased indust-
rialization and population and the many resulting projects will contribute to

the pollution and the problems.

Response : The only expected water pollution resulting from water withdrawals
would be increases in total dissolved solids (TDS). It is projected that the
water withdrawal would increase TDS by about 0.8 mg/£ at Green River, Utah and
about 1 mg/£ at Imperial Dam, California. (See table 4-8, page 255 in the
Draft EIS.) Also, no detectable changes in temperature, pH, or other pollut-
ants are expected to occur.

Comment 9 : Ken Sleight

...The changing flow of water causes changes in the river channeling.
The flow of the river determines the carrying capacity; the amount of sand
carried determines the channels and the establishment of our beaches and river
banks.

Response : The worst-case situation that can be expected on the Green River is

a reduction of 0.69 percent of the average annual flow. This could be as much
as 2.06 percent of the lowest annual flow recorded. This would border on
being insignificant. Under present river management below Flaming Gorge Dam,
there would not be any change in carrying capacity in the amount of sand or
silts carried by the river. The river banks and beaches would not be affected
by this project's water withdrawals.

Depending on hydropower demands, releases from Flaming Gorge Dam range
from 800 to 4,600 cfs. At times, the flows have dropped to the minimum re-
leases of about 400 cfs. The river may rise a foot or two in minutes when
releases are made for power production. However, during the summer, the WPRS
attempts to maintain a minimum of 1,200 cfs daytime flow below the dam; hence,
a 24-cfs withdrawal would hardly be detectable.
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Comment 10 : Ken Sleight

...Biological differences come about due to the tampering with river

fluctuations. Already we have seen the encroachment of the exotic species,

tamarisk. There are no longer the large floods to clean out this tamarisk and

to provide clear and clean beaches. Tamarisk thrives in this sandy, salt-

ladden soil. Our national parks are feeling this encroachment.

Response : Tamarisk (Tamarix chinensis ) is currently abundant along the Green
and White Rivers. Altering the fluctuation of rivers does, to some extent,

give competitive advantage to this non-native phreatophyte over native ripar-

ian vegetation. This is because the frequency and extent of flooding is

reduced, thus allowing the build-up of fuel which, with the occurrence of

fire, would kill native cottonwoods and willows and favor the vigorously
root-sprouting tamarisk. Further, the reduced flooding and scouring of the

riparian zone would put cottonwood establishment at a disadvantage because of

the flooding required for cottonwood germination.
Some authors contend though, that even without dams or other means which

control the natural fluctuation of rivers, it would be highly unlikely that
cottonwood communities would maintain their dominance over tamarisk (Ohmart,
Deason, and Burke; 1977).

Comment 11 : Ken Sleight

...There has been no detailed study regarding the minimum flow needed to
preserve a viable boating industry. This should be accomplished.

I ask now for an EIS that will cover the impact of these accumulative
effects. This is absolutely necessary. That has not been done in your plan,
and it's a surprise to me that no attempt was made to assess impacts on the
river-running operations. Not one thing in the entire study was devoted to
that.

Now, speaking as the Utah Director of the Western River Guides Associa-
tion, an association of river guides and outfitters, we ask that we have more
information with regard to the overall effects this project will have on
commercial and general river-running, boating, and its operations. We are in

need of more information with regards to the cumulative effects this project
will have in combination with other existing and proposed water power and
reclamation projects.

Response : Mr. Patrick Conley, President of the Western River Guides Associa-
tion, was contacted regarding flows required for river running on the Green
River. He estimated that the minimum flow necessary for viable operations
through Desolation Canyon is 4,000 cfs (Conley, 1981). If flows are below
that level, rapids may be impassible for large rafts and difficult for motor-
ized rafts; also, the float between rapids is slow.

The BLM Price River Resource Area, responsible for management of the
Desolation Canyon section of the Green River, estimated that the minimum flow
for rafting is approximately 3,000 cfs. While flows this low will accommodate
rafting operations, the trip can be hard on equipment. Flows this low were
recorded during the summer of 1977. During that summer, nearly all trips
scheduled by commercial operators were conducted. There were several cancel-
lations by private parties, however, due to the low flows.

Even during the drought year of 1977, the proposed depletions of the Moon
Lake project would have been less than 1 percent of the monthly average flows
recorded at Green River, Utah during the rafting season.
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Therefore, it is concluded that flows diverted by the proposed project

would not significantly affect river-running operations through Desolation

Canyon.

Comment 12 : Karl Augustine

...In particular we are concerned about the mitigation of impacts during

the construction of this project in the areas of social and human services.

In our review of boomtown situations and fast-growth experiences which Utah

and other states have had, we have found recurrent reports of increases in

crime, suicides, and other mental health problems; of alcohol and drug abuse;

domestic and family violence resulting in child abuse and spouse abuse; also

special problems which vulnerable groups, such as the aged and handicapped,
have as a result of inflation and the lack of appropriate services brought on

by the rapid influx of populations due to energy developments.
Representatives of the Department of Social Services have noted on sev-

eral occasions that environmental impact statements, environmental assessment
reports, development and master plans disregard such problems.

We are aware that your DEIS indicates on page 298, Quality of Life Indi-
cators and Cumulative Socioeconomic Impacts, the occurrence of such "...social
ills at a greater than proportional rate with population increases" and that
"...increased crime would also be an evident social cost of energy-related
growth." However, we feel that your mitigation strategies of "...all develop-
ments most likely would not take place as scheduled or planned, thus spreading
the impacts over a longer time period" and "The needs of local communities
would outstrip their financial resources requiring them to rely on state and
federal technical and financial assistances" are inadequate. In fact, your
Special Mitigation Measures on page 318 of this same DEIS are far more de-
tailed for the natural environment than they are for the human environment.

In conclusion, we seek to develop a greater understanding between energy
developers and governmental agencies concerning the areas of human and social
services by submitting this comment to your staff for consideration. We hope
that your final analysis might include more adequate mitigation strategies in

these areas.

Response : See Appendix 11 in this Final EIS: Deseret's Proposed Mitigation
of Project-Induced Socioeconomic Impacts. Recognizing that the severity of
primary and secondary social and human services impacts are interrelated with
community physical facility impacts (i.e., housing, schools, etc.), Deseret
and Western Fuels have proposed a range of general mitigation measures to be
coordinated with affected community officials. See Response 1 to the letter
from Rio Blanco County (Comment Letter 36) for additional discussion of re-
sponsibilities for socioeconomic mitigation.

Comment 13 : Jim Godlove

...The mitigation measures recommended by the Fish and Wildlife Service
involved flow augmentation by releases of additional water from Flaming Gorge
Reservoir into the Green River and purchase and withdrawal from use of irriga-
tion water rights of the Green River.

Each of these measures establishes a dangerous precedent. This action,
in effect, could prevent any party, whether municipal, agricultural, or com-
mercial, from developing an approved water right which is held on virtually
any tributary of the upper Colorado River regions. Likewise, such a precedent
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could prevent even the small efforts to develop energy resources within the

Uinta Basin.

White River Shale Project is vitally concerned and is opposed to such a

precedent being established. And to divert briefly from my prepared text, I

might mention that if such a precedent is established, the development of

White River Shale will be delayed indefinitely.

We ask that the BLM and the Fish and Wildlife Service reconsider the

potential long-term impact of this action.

Response : See Oral Testimony Response 3.

Comment 14 : Jim Godlove

...While on the subject of water resources development, White River Shale

Project is also concerned by the suggestion on page 14 of the Draft EIS that,

"The USWS is involved in a study on the Green and White River systems to

determine the distribution, essential habitat, limiting factors, and flow
requirements of three endangered fish species in the river." This study,

particularly in the White River, has been proposed for several months and it's

scheduled for completion in January 1982.

These studies are critical in resolving the important water resource
issues facing not only the Moon Lake project, but many others in the basin.

However, studies in the White River have not yet begun and, unless affirmative
action is taken soon, it is our understanding that the results of such a study
could be delayed considerably.

Response : Money has been arranged by BLM and studies in the White River are
currently being initiated by the USFWS.

Comment 15 : Mayor Samuel Snyder (read by L.Y. Siddoway)

..."Now, therefore, be it resolved by the Vernal City Council:
Section 1. That Vernal City endorses the Moon Lake Power Plant Project

and approves the cooperative effort of Deseret Generation and Transmission
Cooperative to mitigate any project- induced impacts; and

Section 2. That Vernal City endorses the findings of the Draft Environ-
mental Impact Statement regarding projected socioeconomic impacts to Vernal
City.

Resolved by the Vernal City Council this 12th day of February 1981.

Response : Thank you for your comment. This information will be used in the
decision-making process.

Comment 16 : L.Y. Siddoway

...I have reviewed the Draft Environmental Impact Statement, Moon Lake
Power Plant Project and have concluded that this document assesses the envir-
onmental problems and answers in an adequate manner.

The Conservancy District has been involved in the development of the
water resources of Uintah County and the Uinta Basin since its formation in
1956. Our activities toward water project developments include Flaming Gorge,
Vernal, Jensen, Uintah, Bonneville, and Upalco units of the Central Utah
Project and the White River Dam. We have also participated in and supported
several smaller projects funded by individuals and by the State of Utah.
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We have carefully studied the alternatives as indicated to supply water

to the Moon Lake plant at the Bonanza site.

Response : This information will be used in the decision-making process.

Comment 17 : L. Y. Sidoway

...We seriously question that the proposed pumping of less than 1 percent
of the flow of the Green River at the well location near Walker Hollow would
jeopardize the endangered species in the Green River. At this time there is

no conclusive evidence that this reduction in Green River flows would have any

effect on the three endangered species. Mother Nature will reduce or increase
the Green and Yampa River flows on a yearly basis much more than is planned to

divert for the Moon Lake power plant.

Response : USFWS and BLM are required by law to protect endangered species.

If it is likely that a proposed project may jeopardize the continued existence
of listed species, a formal biological opinion of jeopardy would probably be

given by USFWS. As stated in Appendix 23 of the Draft EIS, Section 7 of the

Endangered Species Act also requires USFWS to recommend reasonable and prudent
alternatives for any proposed project likely to jeopardize the continued
existence of a listed species. The purpose of these alternatives is to avoid
jeopardy to a listed species while allowing implementation of the proposed
project. This issue is addressed in more detail on page R-153 of the Draft
EIS.

Water depletions resulting from the Moon Lake project would add to the
cumulative impacts which concern USFWS. Cumulative impacts from a number of
small withdrawals could be more significant than a reduction in flow from a

single project. The USFWS studies currently being conducted and scheduled to
be completed by January 1982 should provide important data necessary to answer
these unsettled questions relative to cumulative impacts, critical flow lev-

els, and habitat requirements of these endangered fish. It is the opinion of
the USFWS that continuous water depletions should not occur until the specific
needs of the endangered fish found in the Green and White Rivers are known.
The subject of "jeopardy" is further explained in Letter Response 28.9.

Comment 18 : Mike Sullivan

...We have reviewed the Draft EIS and feel it addresses our socioeconomic
concerns satisfactorily. Deseret G&T has been planning and working with our
state and local planning groups to assist in handling the impacts which will
accompany the growth of our area. We are desirous of the business growth in
our Community and feel confident that our community can provide the services
needed to support the construction and operation of the power plant in Uintah
County.

Response : This information will be used in the decision-making process.

Comment 19 : Robert Gilbert

...We would like to comment on the socioeconomic portions of the EIS.
Generally the housing and socioeconomic conditions reported for the existing
communities are correct. The problem of the high-interest rates and a strong
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demand for available capital in the housing market will undoubtedly result in

an increase in mobile homes.

Response : See Letter Response 7.1.

Comment 20 : Robert Gilbert

...The schedule of cumulative impacts on page 299 in the Draft EIS is

partly out of date. We will provide an update of the construction schedule of

the project for the State of Utah.

Response : See Letter Response 7.1.

Comment 21 : Robert Gilbert

...We are concerned about the social ills that are alluded to on page

298. Our concern is specifically one of extent: How many of and to what

degree should we expect to experience the social ills that are mentioned? We

would suggest that the EIS go into more detail in this area. Thank you very

much.

Response : See Letter Response 7.3.

Comment 22 : Charles R. Henderson

...We feel that a small amount will not have a significant effect on what
habitat there may be in the White River, or that such a small amount of water
is essential to the perpetuation of any endangered or threatened species of

fish that may propagate in the White River.

Response : See Oral Testimony Response 17.

Comment 23 : Charles R. Henderson

...The unresolved endangered species problem of whether the withdrawal of

30 cfs of water from the Green River would jeopardize the continual existing
of fish species in the Green is yet to be resolved.

This question resolved itself down to determination of a presently un-

known factor presently under study. I quote from Appendix 23, The Fish and
Wildlife Service letter of December 5, 1980, to the Utah State Director of the
BLM, page R-151, fourth sentence of the last paragraph quote: "Flows below an
unknown critical level could result in the loss of habitat restricting the
endangered fish population increasing the danger of disease and predation by
other fish" end of quote. Emphasis added.

The late summer flow of the White is so small as compared to the flows of
the Green River that the flows of the Green, less the proposed diversion of 30
cfs, would be substantially higher than the flow of the White River. So,
unless the natural flow of the White River is not already below the unknown
critical level, then, the 30 cfs of diversion would not reduce the Green to a
level comparable to the flow of the White River.

Response : The USFWS is required by law to protect endangered species. Cumu-
lative effects from small withdrawals are of as much concern as individual
project withdrawals. A study is currently being conducted on the Green and
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White Rivers by the USFWS to determine habitat requirements of these endan-
gered fish. This study is scheduled for completion in January 1982. It is

anticipated that critical flow levels and cumulative impacts from small with-
drawals can be determined at that time. Presently, it is the biological
opinion of the USFWS that continuous water depletions should not occur until
the specific needs of the endangered fish found in the Green and White Rivers
are known.

Comment 24 : Norton F. Tennille, Jr.

...In behalf of the Rio Blanco County Commissioners, I would like to
officially request that the period for comment be extended until March 9,
1981, which would provide the full 60-day period, which is normally the mini-
mum period provided for comment on a EIS in the BLM regulations.

Response : In response, the following letter is enclosed:

Rural

Electrification

Administration

Washington
DC
20250

February 27, 1981

Mr. Norton F. Tennille, Jr.

Arnold f, Porter
Lincoln Center
1160 Lincoln Street
Denver, Colorado 80264

Dear Mr. Tennille:

This 1s 1n response to your February 20, 1981, letter which requested REA
and the Bureau of Land Management to extend the comment period on the
Moon Lake Power Plant Project Draft EIS to March 9, 1981. The reason for
your request which was submitted on behalf of the R1o Blanco Board of
County Commissioners was that their comments on the Draft FIS could not
be completed and submitted prior to the March 3, 1981, deadline for comments
specified 1n the Draft FIS.

In our Judgment, because the need for additional generating capacity to

supply the needs of the RFA-f1nanced electric distribution cooperatives,
which would be the recipients of the power generated at the Moon Lake Project,
1s urgent and because REA believes that all Interested parties, Including
the Rio Blanco County Board, have been properly Informed regarding Moon Lake
Project plans and have had sufficient time to comment on this Draft EIS, REA

does not Intend to extend the final Draft FIS comment period.

Me can assure you that all comments received on the Draft EIS will be con-
sidered In the Federal decisionmaking process relating to the Moon Lake
Project. Additionally, every effort will be made to address 1n the Final

EIS any Draft EIS comments received within a reasonable period of time after
March 3, 1981.

A copy of this letter 1s being sent to Mr.

Management, Salt Lake City, and Mr. Don R.

Washington, D.C.

Sincerely,

FRANK H. BENNETT
Director
Power Supply Division

cc: Mr. Gregory F. Thayn
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Comment 25 : Norton F. Tennille, Jr.

... Considering the controversial nature of the project and some of the

decisions that must be made in connection therewith, we would urge that the

agencies extend the comment period by a period of, I think it would be 7 days,

only 1 week.

We think that it would be invaluable to us and others who will be com-

menting on it, and we can't see that the project proponent or anyone would be

seriously prejudiced by giving us the 60-day period normally provided in this

case.

Response : See Letter Response 12.1.

Comment 26 : Angelo Mohleres

...I'm supporting the Utah plant site, because if we don't put it in now
and we have delays, Utah Power & Light has threatened to cut off power and we
need the power here. Chevron Oil Company is dependent on it as are the peo-
ple. And if we get more delays, why, it has been stated that the plant wasn't
wanted to begin with by Governor Lamb and his cohorts.

So, Moon Lake has gone to great extents and trouble, and it has cost
money. Now, how far can we go? We have been debating this issue for years.
Let's go with it and get our coal mine going, and let's get this show going.

Response : This information will be used in the decision-making process.

Comment 27 : Ray Chambers

...We would like to see construction begin. If it's delayed, that's
going to cause us one of these days to be short of power, and when there is a

shortage of power, the industrial user is the first one that's going to be put
off.

Response : This information will be used in the decision-making process.

Comment 28 : Peggy Rector

...The Town's population is now approximately 2,000 people. According to
the Draft EIS the population will increase by a minimum of 1,578 people by
1984 on the low end of the scale with both units 1 and 2 located at Bonanza.
If both units 1 and 2 are located in Rio Blanco County, the population of
Rangely will increase by 2,257 people in 1985.

These figures are peak figures and presume that both units will be built.
If only unit 1 were built, the population projection would, of course, be
lower as discussed in the Draft EIS. The Colorado West Area Council of Govern-
ments has projected base and nonbase population to be 3,808 people at peak in
1985, and a 3,240 permanent population.

Response : Population projection is not an exact science. Different methods
produce different results, therefore, the difference you cite. The various
data sources and assumptions used in the analysis are contained in the Draft
EIS and/or the material incorporated by reference.
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Comment 29 : Peggy Rector

...Population Dispersement: Nowhere in the Draft EIS is there included a

breakdown of where the new population will reside. We believe that this

analysis should include an examination of existing subdivisions in and out of

town, the constraints on locating personnel in town or in the county, in-fill

potential in town, existing zoning and land use plans, utility constraints,
and so forth.

The reason for the inclusion of a population dispersement analysis is to

allow the Town sufficient lead time - tax lead time, administrative lead time,

and planning lead time - to prepare for the in- town impact. How else can the

Town plan to serve its new customers with gas or water unless it has some idea

where a population, double its present size, is going to reside? How can town
governmental staffing patterns be projected?

Response : In the Draft EIS tables 4-11 through 4-14, 4-23 through 4-26, 4-31

through 4-33, and 4-36 through 4-38 contain population distribution estimates.
The purpose of an EIS (as stated in section 1502.1 of CEQ regulations) is

to serve as a disclosure document to be used by Federal officials to plan
actions and make decisions. In this capacity, the EIS attempts to project
general impacts so that the decision-maker can make an informed decision.
This does not require the detailed local planning data you request. However,
the local governments may use the data presented in the EIS.

The intent of the EIS is not to do planning for the impacted local govern-

ments, but rather to project impacts so the local governments can then assume
their responsibility for detailed planning. Please refer to Letter Response
36.1 for additional discussion of local involvement in socioeconomic mitiga-
tion.

Comment 30 : Peggy Rector

...The three elements of local government budgeting are: (1) Operations;
(2) Capital Expenditures; and (3) Enterprise Funds. Of course, each of these
have an expenditure and revenue side.

The Town believes that annualized projections for a 10- to 15-year period
for these three budgeting functions should be included in the Final EIS. This
should be accomplished on a line item or program basis and include the man-
dated and elective functions.

Response : Local government budgeting and budget projections are a responsi-
bility of the local governments and therefore, the specific details are beyond
the scope of the Federal EIS. This EIS does address all of the various socio-
economic considerations to provide an overall perspective of the impact po-
tential. The budgeting concerns of the Town of Rangely are noted and will be
considered. See Oral Testimony Response 29.

Comment 31 : Peggy Rector

...The Draft states that: "Rangely operates water and sewage treatment
facilities to handle a population equivalent to 5,000 and 6,000, respectively.
These are designed for expansion to accommodate a population of 10,000. This
capacity would be adequate to handle expected population associated with the
project.

"
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The capacity of the water treatment plant might be adequate, if expanded,

but unless the Town's current request for 1983 Oil Shale Trust Fund funding of

$3.1 million for water plant expansion is approved by the legislature, it is

doubtful that a population of 5,000 can be served. This number could very

nearly be reached by the population impact of the Moon Lake project alone.

The $3.1 million does not include substantial outlays for water system distri-

bution improvements. Some $500,000 is being requested for the 1981 Oil Shale

Trust Fund allocations for this purpose.

Response : Thank you for your comment. This information will be used in the

decision-making process.

Comment 32 : Peggy Rector

...The Draft EIS does not take into account the long-range debt the Town

has incurred. Among other long-term debts owed, some $1.2 million is owed to

the Economic Development Administration and the Colorado Water Conservation

Board. This latter debt the Town has not been able to start repaying since

incurring it in 1978 for systems expansion and improvements. Another $150,000
loan application for water plant improvements was approved in January, 1981.

The Town has attempted to meet these liabilities and high operational
costs with its water rates and plant investment fees. This simply has not

been sufficient to date. There is nothing on the horizon which indicates that
operational improvements, expansions, and existing and future long-term debt
that might result from the increased population of the Moon Lake project can

be totally handled by plant investment fees and water rates. This is a log-

ical area of impact mitigation.

Response : The new information has been incorporated into Chapter 3, "Rangely
Municipal Water Systems" section of this Final EIS. We agree that this is an

area of potential mitigation. It could be the subject for further discussions
between Deseret and the Town of Rangely.

Comment 33 : Peggy Rector

...The Town would be interested in learning about Deseret 1

s plans for
meeting the larger housing impact.

The Town is equally concerned about housing; perhaps the single most
important aspect of maintaining quality of life on the Western Slope, and,
yet, perhaps the most difficult goal to achieve. Although the latter may be
true, housing's very importance to the entire fabric of the Rangely community,
where very little moderate and medium housing exists, increasingly makes
housing local government's business, despite traditional reliance on the
private sector to meet this need.

As an example of its concern, the Town commissioned at considerable
expense two studies which were recently received. These two extremely import-
ant studies dealt with the Rangely housing market demand for affordable hous-
ing and ways to meet that demand. These studies will be made available to the
joint lead agencies for inclusion as reference material germane to the Draft
EIS for the Moon Lake project.

We believe that prior to adoption of the Final EIS, the Town should be
more specifically informed of Deseret' s housing mitigation plan, including the
time table. These efforts should be judged against the findings of the two
reports cited above, as well as against the planning and development and
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review processes which the Town will have to have in place to assure quality

development.

Response : The EIS team requested a copy of the housing studies referred to in

the comment. They were not received by BLM in time for inclusion in the Final

EIS. The housing studies should be useful in further discussions with Deseret

as suggested in Letter Response 36.1.

Comment 34 : Peggy Rector

...We are not substantially in agreement with the assertion in the Draft

EIS that mobile homes may be Rangely 1

s only alternative for moderate income

families in view of high construction costs and mortgage rates. A cooperative

effort of industry and the Town should include a review of development review

standards, peak demand versus permanent housing needs, land development costs,

construction and interim financing, and ownership and permanent financing.

Response : We agree that a cooperative effort between local governments and

industry would be useful in finding a solution to this potentially serious

problem. However, it is our belief that there would still be extensive use of

mobile homes for temporary units.

Comment 35 : Peggy Rector

...Cumulative impacts: The Draft EIS makes very brief mention of cumula-

tive impacts that may affect the Town of Rangely. One can only wonder. As a

draft is perused, one knows there is only so much service the Town can pro-

vide, despite its reputation for "being ready for development." So, one

cannot fail to conclude that Deseret will be consuming a great deal of the

Town's current excess capacity.
This amounts to a source of instant social and economic impact analysis.

Not overly sophisticated, but nevertheless, meaningful enough. Consumption of

"excess capacity" means that there will be a consumption of excess land, water

treatment capacity, sewer treatment capacity, fire protection, classroom

space, health care facilities, medical personnel, and so forth. What happens,

one muses, when other significant energy development begins to be felt in the

region and in Rangely, and their impacts analyzed - Ca Tract Multi-Mineral, Ua

Ub, Phillips, Chevron expansion, increased gas exploration? What then?
We do not believe that the Draft EIS satisfactorily addresses the problem

of cumulative impact. COG, for example, believes that the Ca Tract and Moon
Lake projects alone could bring total population to the Town of somewhere
between 8,240 and 8,740 permanent population by 1985, a number far in excess
of what the Town can hope to serve at this point.

While the numbers might be questioned, we believe that the Final EIS

should take such impact on the Town of Rangely thoroughly into account, as

well as provide growth management strategies for meeting total impact. Please
recall that the Moon Lake Project represents only 17 percent of the total work
force of all energy-related projects in the area.

Response : BLM recognizes the potentially serious cumulative effects of devel-
opment facing the Rangely-Vernal impact area. However, as we attempted to

analyze these cumulative impacts in detail, it was discovered that the vari-
ables involved made such a detailed study extremely speculative. It became
clear through our research and conversation with local government authorities
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that both Rio Blanco and Uintah Counties have anticipated a population "boom"

(which has not yet materialized) for a number of years. This appears to be

due to the uncertain nature of oil shale and tar sands development and the

changing proposals to develop these energy potentials.
In an article in the Rangely Times (LeMoine, 1980), the problem is ex-

pressed as follows:

"...Everyone says it's coming but, no one seems certain about the

magnitude of energy growth. This uncertainty could impair the

accuracy of long range health care planning. Parker (Bill Parker,

Rangely Hospital Administrator) explains the dilemma, "If we only
knew how much we were going to grow. Every 'expert' gives you a new

set of figures. I think the oil shale, coal and utility companies
should give us some clear-cut answers. How can you plan in these
uncertain circumstances?". .

.

"

Therefore, it was concluded that projections for the area are so uncer-
tain, that basing the analysis on them would raise questions as to the valid-
ity of the projections as well as their implications for the analysis. The
result of using uncertain projections and alternate assumptions would reduce
the usefulness of the EIS as a decision-making tool.

Tables 4-12, 4-14, 4-24, and 4-26 in the Draft EIS all contain projected
cumulative population numbers for Rangely and Rio Blanco County provided by
the Colorado West Area Association of Governments.

The request for inclusion of growth management strategies is beyond the
scope of the EIS.

Comment 36 : Peggy Rector

...The immediate question with respect to the Draft EIS for Moon Lake is

the need to include cumulative impact information in the Final EIS. Ulti-
mately, the Town and Deseret should plan to enter into a contractual relation-
ship for impact mitigation. The presumption contained in the Draft EIS that
the "town has the capacity to meet the impacts," is a presumption without
validity unless it can be judged against a cumulative impact analysis. The
absence of such data can serve to slow up an otherwise expeditious agreement
between the Town and Deseret.

Response : See Oral Testimony Response 35 regarding cumulative impact ana-
lysis.

The analysis of the towns' s ability to provide services was based on
capacity information for the community servies obtained from city officials
and comparisons with popultion numbers projected in table 4-12, 4-14, 4-24,
and 4-26, which include cumulative population impact.

BLM and REA encourage the Town of Rangely and Deseret to come to a mutual
agreement pertaining to impact mitigation. Such an agreement would benefit
both the Town of Rangely and Deseret.

Comment 37 : Peggy Rector

...Summary and Conclusion: (1) The socioeconomic analysis of the Draft
EIS is not in many ways satisfactory. We find it lacking in a current and
future state economic and social analysis. As a matter of fact, very little
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is said about social change that Deseret will bring. Virtually nothing is

said about solutions; which is, perhaps, its worst shortcoming.

Response : The EIS is intended to analyze the public concerns and, based on

the nature and number of the comments, make a determination on the level of

detail needed for suitable EIS coverage. It is not intended to be an encyclo-

pedic report. Social changes are analyzed on pages 296 to 298 in the Draft

EIS and general mitigation measures proposed by Deseret can be found in Ap-

pendix 11 of this Final EIS.

As noted in numerous responses to comments on the Draft EIS, many of the

potential solutions (particularly in the realm of socioeconomics) are log-

ically and legally the perview of state and local authorities. The EIS iden-

tifies overall problems and needs, but unless agreements have been reached
between Deseret and local officials, the EIS cannot reflect detailed socio-

economic mitigation solutions. Mitigation must be "real and committed" by

those with authority for implementation. Otherwise, the EIS presents a "worst-

case" analysis, on which further mitigation planning can be keyed.

Comment 38 : Peggy Rector

...It is apparent that the data was prepared in isolation of the units of
local government affected.

Response : From their earliest involvement in this project, the staff socio-
economic specialists have been in contact with representatives of the Town of
Rangely, Rio Blanco County, Colorado West Area Association of Governments,
City of Vernal, Uintah County, and Uintah Basin Association of Governments
seeking constructive input to make the Draft EIS accurate and acceptable to
them. Several reviewers of the data have presented complaints, but little
sound, factual data has been submitted.

This contact has been in the form of meetings, phone conversations, and
letters soliciting specific comments and specific data to correct any errors
or misstatements in the socioeconomic sections.

BLM believes that ample effort was attempted to obtain data from and
coordinate with local governments on this matter.

Comment 39 : Peggy Rector

...(2) We believe certain baseline and statistical data is lacking in the
Draft EIS. We made particular comments regarding desired information in the
areas of population, housing, costs/revenue data, and cumulative impacts on
the town. We believe this should be completed and made part of the Final EIS.
Otherwise, the document would have serious shortcomings.

Response : All comments and data provided to the BLM by impacted local govern-
ment entities were used in preparing the Draft and Final EIS. The particular
items listed in the comment are discussed in the Draft EIS and are addressed
in greater detail in numerous responses to portions of Comment Letter 36.

276



0>

4-t

o

c
0>

E
E
o
o

0J

VI m
3

TO QJ O aj u
OJ cn N C LO cr, V) CL

c t- c >> TJ o
o TO E L. to CD O CL JC L.

c i~ ra cr 3 4-> T3 i- •M O-
0) CL -t-> QJ 3 c 3 CT I- TD OJ C 3 Cl
tj .— TO C JZ a» tj (. OJ 1- ro c m JC TO O c TO

TO U QJ o E XJ QJ TO +-> U o
o r- E 3 VI +-> a o U- >% B « o C
en cj c c

QJ 0J O
4-
O

TJ QJ
o — tj U 2 TO VI OJ o a

o o c
10 x:

TO

to CL.C TJ 1- -M 3 a OJ O 4-> OJ CD -M
V) 4-> C -*-> CL'.- O r +-> S^ ^ *D "O QJ M E C
O TO 3 > 3 TO o r- c: QJ > w» >> E

O 4- x:
O >> TO

O O v-
4J *-> aj 1

•~
0J

t. TO to
Q. CO

QJ
LT: +J

i~ t—
QJ QJ

o
o

Nl
=^

-M c c o VI TO C c < >, 1 TO "a .*:

c >> TO TO OJ QJ ro TO o 1- cc C '1- "O na

Ot -ceo; > C X <t-> T3 TO C\J OJ 3 *— u c C K \ i- CJ
E -4->

f- 3 C ex C r- 3 L> 0J 0) TO V Y &
C C - TO L. .— o a; o E *- 1- CT) >^ V) 4- ^% CD a;
o o to TJ c x: XI o VI 3 o 2 VJ *>
tj 2 -. +j o o cr c >> 0J **- t. 4-> 'f- u 1_ 0J T3 X C TO

c LU U cr 4- u Q. o XI u_ D. c OJ l/l TO CL S_ S- ^ TO _j
TO V) O OJ C 3 *-> VI < OJ q: TO Cl > TO 3 ( SI
XI •1— 'r-3 cd c TO VI M- X: QJ 4-J E qj E -o QJ 2 O
TO OJ o aj C -4-> JQ TO tj +-> VI c E 0J 0J t- O >! . J& ^

i/> x: c x> •<— V) 3 x: CLX1 +-> TO TO O V) 4-> -m QJ TO
4-) 4-J CL 4-> c u 4-> 3 u C L. o O >. NV^ i- W>

TO en V) i— o c x: (J x: QJ O Q. 4-* 3 ^5 ^ i-
01 C 01 c 3 U OJ VI c c c a 1 t. "O o O 'qj v a>
C -r- JC VI +-> -a •- o OJ QJ +-> TO J- >^ >, L. \» v\ >

C -•-J QJ >> cr TO L. c •*- 2 •r- E CL +J QJ N^f c cr VI

0) -*: TJ d S- > CT C 3 fO V) 4-> i- JC o VV "" ai QJ

2 oj .*-> TO OJ O 4_» T3 +J J- 2 **- OJ C 4-J C >v^ -^ Cj U
o TO 4-> 3 cr QJ <U E U JC v> x: xi V) TO O JC 3 \y u i-
CljC TO C C X: x: TJ <J >> CD 3 S^ 0) TO -*-1 2 Vi <c 1 3

+-> x: 4-> C S- L TO •-- U C r— C L. O
QJ V) VI CD H3 (U 03 X3 •— C t- o QJ O M- O CT' 0J VI

X: 3 3 vi x: o QJ E <4_ ^-. 3 2 — o Cl C H- at
+-» O vi O aj o_ >»-c CNJ QJ o +J t-> o_ cc

C TO C c •i- c +-> >>^ JC TO c o JV
2 r- XI 2 O x: OJ 4-> z: o i- o QJ

<U CD * -M OJ C L. >,x; x: o u c o 4-
3 4- jc in +j .— i/l u >> >> +J QJ TO 2

> i- i— TJ
C C

+-> TJ TO
1- VI

J-
3
*~ cr

QJ
QJ QJ -(-> i-

4-> 1- TO
XI' >>

CL
TO C S-

QJ CL
TO

V) o
3:

X)
C QJ =3 C •.— V) o o XJ C to 3 e: x: o 3 E CL 0J 3 +-> M-
3 4- • O XI QJ U c E O u u O 3 TO CL C O
O C 4- CJ TO Ifl <- u >» l_ U O CD TTJ TO

t- o +-> CD 0) VI TO O TO u- o c C s_ J- e
c O -r- OJ C Qj TO OJ CT o c T X Q. o "O TO T3 T3 CL OJ o H-

3 •<- x: CJ u CT D S- -i- TO QJ o C o 2 > O
TJ TO TO vi +-> h- c TO OJ O- CD QJ >> t- QJ CD -t-> S- TO J- C c on

C C. 0J QJ QJ CL 0J JC c U QJ > o o 0J c
to aj to s_ Q. -Q >, TO X3 C < u qj ~a C o »*- lTj > o

V) TJ QJ E • J- S- C TO TO O •r-j 03 o i- 4->

C QJ -r- »- "O o cn o 3 0J V) i/l i> 3 +J l/l XI QJ CL J^ TO 1 O V)

o r— V) o u c +J *o 4-> ^: vi QJ u_ 4-J o 3 S_ o CJ:

4-> cn c qj 3 3 OJ V) *o VI 2 CD C TO i- V) u L- o o >
o. to o a. O >> o x: o cr TO TO CD QJ u QJ O > a
TO QJ U V) u XI >, -M C3 TO .— x: qj CT1 "C qj x: i- ^- z n^ o
ex c QJ

cr
JZ 4-J 4-3

VI 3
0J E

c
LU

O JCo to C O 0J QJ TO
UJ .— QJ o >-, 4- E cz> o +-»

CM CM QJ
V) S- TO T-

u
J^ +-> |_Z

JC
o

cc tj 13

OJ OJ TO QJ i~ > JC cz »+- o TO
oi en QJ 2 QJ O +-> TO ro +->

TO TO O > t. JC L. (J
CL. O- a_ CL O CL 2 t— T3 2 «=C u

^r tf)

*^
a>
-i
+->

c
a>

E
E
o
O

c
o

v>
<— -M >> at
QJ O 0J X> i— u
+-> 3 C CD -M OJ c
TO L. O TO L. +J ai 3
3 +-> ••- X3 3 QJ TO JC o

i- cr i/j +J S- o u •-- <c 4-> V)
01 QJ c TO 0J C J.U 0J
2 XJ O C > VI TO Q.2 - cr
O TO U f- - u o u_ >>

u
p

CL. TJ O -f- t. U 0J C
-t-> JC C c S- 4- CL S_ C 4- o

QJ r- +J O O - CL 3 at -r-
-^ O S- C C TO O CD<— +-»
H3 O O CD TO TJ o TO >> C VI
_J TO V) -i- XJ C c I_ 4_) -,- OJ

s- s. QJ QJ +-* V) C -r- c .- ai 4- •<- r- o<c OJ 3 4- .— O TO 3 12 QJ CL O V) .— >>TJ CJ
-H o

o
c u
Qj u

•i— +J TO (/l QJ
.— 4-> CL +J XJ TJ

O
4-

c
V)

O C — f— s
VI OJ +-> L. +j Li_

0J w s: CT) O XJ-r- £ -r- QJ TO c o QJ +J VI XJ V) TO UX+J u X ^ r- -^ XJ E at JC TOO »— TO CM
•< i C O •i- 4-3 QJ C o x: i— c .— 3 a.^-1

> H r- +-> 12 TJ 4- O i— V) 2 O 3 -M O TO U E
5(H o h 4-> CO U C +J -1- O Ol '(- *r- -^ -^- 0J

o Z (§

C *-» >. xj •»- at c o QJ VI 0) X +J P -P CD
Lu a; TO r— C 4- VI VI -r~ *- XJ r- QJ Qj 4-J 'C C C r— fU

-*J 03 s « E CC
E ^r JC 0J TO •>- 3 +J > x: S- ,— 0J TO TO D_

c al 4-J J^ QJ VI TO QJ TO v> •»- 4-J CD C 3 4-J CL-r-W< =: v < C7i 4-J O JT3 >> U XI TJ +-» Q TO -r- O. O +-> OJ
<v X ^ TO 00 "O r- C/l f— QJ C s- C O CL » C OJ

E x _ *-> 1 c -.- TO CO TJ 0J O x: o 4-> +-» Cl V) Qj OO
J J '<

57
CO o r- V) U_ • c ^ E 4- TO O .— 0J C 4J —

'

•u Q
-J

P
LU 4- 4-> 1- TO 3 E 4- +J C 3 2 JC O O

Sh

f
U S- O • O O OJ 3J V) O 4-> •«- CL

03 TJ TO 3 +j c. vi x; u o ai .— vi •

5 s — _
CVJ C CL +J O U 3 QJ V> QJ TJ 0J >, XJ S- * 'r- TO 0J

TO c TO E U QJ O U C QJ JC TO i- c •— Q.
OJ

a
^ 3 M 0J TJ 01 XJ S- -r- +J +J 4-> S- at -4-> •«- •- i— * o

a < C CD ^d- E c -t-> 0) •>- 4- XJ ••- TJ TO 3 3 O 0J TO O •— i—
z
<

- T I- QJ C co c TO 4- TJ o +-> O O c C C TJ o ex c u»- at

CO < S '
"j i-;

QJ QJ SU QJ "O QJ
o ^ TO C

i- TO Q.
-M QJ 0J TO
•i- at ai cl >

i- C
TJ TO

+J 4-> TO 4->
•• TJ c E c

0)
BC < TO CD JC JC TJ E *-> > CL QJ C C OJ i— 4- 0J -<— V) TO

-M £ <U TO •r- O. TO L- TO > V) a V) TO <- TO -r~ 2 O QJ QJ c 3 o x: TO

cd X 1 C 3 E -t-l QJ +J +-> c OJ C 4-J +J i— TO O 4- C •r- O +-> L. C. XJ
•*_> < TO CO QJ l-1 CD 13 LU u o TO CO CJ CO QJ 1- U "i- o r- 5 W +J QJ C
CC

u. E S t— TO C 0J i- o C QJ >—« Xi TJ VI 4- 1 > TO
TO JD C 4-> ~3 •'-3 4-J Cl +J i_ r— LU 4- TJ at c -M TJ 0J O 1- OJ

TO
QJ "O 3 JC >i >) 4- X3 *f- o 3 4- O QJ V) O >— c c OJ V) TO r— 0) 3 V.1— C i— 4-> +-» e: +J TO -t-» 3 "CT i~ OJ O QJ 2 C TO O TJ TJ OJ O QJ

a> TO O 3 S- O V> C CL 2 >i C QJ O +J _2 +J .— S- c. at TJ =T 0)
-u O t_3 TO CJ CL QJ O JC ••r- t- ai »— TO 0J TJC >->CO QJ '•"» 0J U <u O O +-> -M V) V) 3 4- o CO •-H -r- CTl CL i_

c >i 1*- +-> 0J S- QJ 4- O XI JZ CO -»u 4- VI 13 V) o c <j TO QJ VI O • C

D
TO O t" +-> -^ <c .*: O S- -M CTl -*-» CD TO C 0J i

—

QJ E x: 4-> x: i_ or 4- o o •
JC TO TO a_ d r~i +-> C. -^ o U S_ C VI CL CL OJ TJ 4- —

-

I— 3 i- to CDLO 2 V) TJ !- 4- C. XJ O C O M TO x; TO 0J JC VI TO +->
TO D LU c 0J •M M QJ +-> O * O TJ C. O QJ -r- QJ c: C i-x: •4->4->i--t->s-

on
LU

CD QJ > •f- TO C 2 vi •—
< CL -»-> QJ CLCJ x: vi S- 0J cn CTl 4_> C. V) O VI O

QJ S_ •(— *x> •-J QJ > TO QJ QJ !- c •—
• QJ O XJ 4-> •>- E TO QJ TO 0J XJ '«— <— •>- O-

1- 3 C CO TO U U TO QJ E •r- X o C. QJ 3 CD > E s- x: C.4-0JC XOX0J
^ O CQ I/) <: <: LO Qi Q_ E > QJ C. -^)^ C • 0J T- x: o TO 4-> TO OTJTO QJCJOJS-O QJ QJ ^--XJ U -r- TJ C Q u (_> CL CL.!3 o t_ VI xi <c 3 c c at QJ 3O QJ L. E CJ VI -r- c o 2 O V> (J CD^— QJ XI 0J QJ S TO C TJ 00 LO

/3SO : ^ (_> TO > -i- o. u u_ at +J i— oj +-> TO tn CM
cr LU S- TO L. o at— x: c c i. C S- TO

o/ '/_ ).;
O 3 01 x: u cn +-> o aj o o o at QJ

/ '

/x o CU c vi TJ 4-> O. Qj 4- CL.— TJ Cj CD CD
5/ . 4 -* LU O ex =) QJ QJ QJ c c cj c qj jc at QJ O c Q TO TO

''
™
SL!|.*U)

~ h— u- to o 3 TJ TO 0<-r- C 4-> S- S- o TO to CL O-

y?1
;

\^^ 7 s T Ol co^ ^

277



d)
-I

<D
</>

C
oa
CO
a>

GC

c oi o fc. ••-

•.- t, o
-a a> «r o ntrHUN
o o oi x

UJ OIH- ^"

!= 4-> Q. J- E

«- 2 £
01 c «
o> -f- o>

3 <o 2-

c
01 T3

m XI •-- m c
i-ou. n

t

<= 4->
•— 10

fc.

-D Ol

in 0;— £

«* c

5 a

*2
. c

111 o-o
> Cv Oi
01 >
3 Ol fc-

u ai£ C«l
01 XI

.. s- o
I- 01
o> *»- oi
> oi t-
•.- fc. a>
ac X

ID
01 in

= ui «-

3 ^ (fl

a> -o +> I <s>

a> x: QJ JZ C7
fc. h- U Ol O £
*- c U *J

a> <jj

a> 4- > 1 i- u
t- C ffj O
ai 3 -a t/>

i UJ
C7>

tr~

m
E a> it C •r-

"O r-? ^

^1 ** a>*o

.— 0J T3

01 01 «J
a. O fc. _»» s

*" Ol
01 a.!?

in i 01
3 U -C

01 4->

C i—
i- 01 c
3
fc, 4-> 4->

fc. m W
01 01 01
4- e c

0) i—
t- m x>
to ai <o

t- •>- oi
a.4-> .*
c t-

Ol 01 •—
x: *->

u o >>
a. s.

c 01
•»- >- >

I CIA I O I I

Ol "—I "O "O > **-

UOLU O 10 *r- O
a..— E fc. *->

o «J o u _
01 <3><»- 01 "T "O 10

"
Ol fc- -°t_> c 5

-a = a -r, ° -a

3 oi >- x: *J iT

I .fg^s
"O qj if, (0

~ +4 <J •

II«=s5-2 =

«"•->
aJ oi

fc. fc.= r— t—
O 01 Ol
.,- 4_ jt
l/l Ol o

<J Ol •—
in I

—

o *<

a q."'

re
°

10 in

u o a>
01 u

U O CJI

&§5
°J2

1-'^
w-

*0 o

0) c g O uj

r- "- ^u i— co * re

O Ol IS ID
•r UC-rJ O J= -r- J=
10 M- *> -D *>

-_ ^ 10
*l Jfl3 u
c oOON
C 10D 10 t-

01

1i >»?IB fl-C
(J t_ •<->

— o *-
Ol

3 T3 •-
O Ol -C

!-> 3

ai di-g
ai S *»°5

*• 5 c
u-o o 1

a
sr oi

S- 01 ^
O Ol 3

>i +J C O
c: a. re 3
10 10 t.

01 x, s- -o
ai ai ai
n 01 "O «- - c

-O i— Ol JD o3 x: •- .^
in 2 <-> x *»

aj >,* O 01 c^ <— a)

^ ^ 01

«»- E
m «;

10 -o j.

o
c >,° 01 <o"5

10 01 01
Q"

E +J c -0
Ol

w o r _

Q. ^ =
*" C «

o "O «t
Ol 01 =

i? o -i-i .

t-*f «- *
o £ oi jz

1-1 "° m
Ol

in ,_ t. .
'

oi .,_ a.>*-

Si »- «-

S, 3 Ol Ol

m
*» S

V in m
m c i-i

+J o in

oi ••-> x:
XI nj u

CO <0
ml. t
i- Ol 01oco
4-> Ol Ol

a. cnu-
<o

in i-c a) Q.o t. o
•I- 3 t.*|»a3 io O.u ai <o

01
<u

o
oi <-> . =
*> ,-

« >> 5

""5'iS
^S|o.
xi u E Ol£01 10

w = = o-
c °
o *> >>°
«i -r-i "o rz

^^ o ra

E T 01

_ 01 7, 01

'5 >-M— .3 10 01

•U E t-
mt-ro
E <U S-

t- O.O
O
t- >> 01
c nx
-- a <->

•h= 2>

at *"0
> <J 01

01 <o t.

s_ x: a>
Q.4-> <->

•u >-i

Et!.|: 10 >—

*j « " m
ai B ui 1

+j 3 4-
o >> m o
a. 1— c 1

*J 01 4->

C IA£
Ol C Ol
3 O •<-

O U «- J

P>

*£#

U ID O4J V
> 10 5; io x:

X o
10 f-X +1

01 o Q-

^^c
in o
10 o
ai m

> E »— m
t) * *.

I'm «

o" *
0> 01U 1— o
u oiui
01 10 r—
4-1 01 10

o "o x:
o <— <-> o
u •»- *n

"D in in 10

01 •>- 01 •!-

•r- > ••- U
U. .^ 4J .^
™- a •<- <•-

u o o
t- *J =
3 <0 *J
O <— =
>> 2E 01
fc.tr-
O O 3

< wo e w

Loi*j "c
Xt ,»r-

«_ C (j

o o o «— - Q.

3 Ol OJ
O £ E

1- Q.
fc.
»

Os °
> o
l«l*«
: -r- o -p- 10
1 e c >— •>-

I ID 01 U
I C O -O •-

10 m — *-
I J- — 3 K-
> *> <r en o

IO

a>
4-I
><
0)
-I

c
<D

E
E
o
o

c

c; T-
l-.l * C -r-

u i- I c l. r 4^> w
Ci ' C O «3 U^ e c **- u_ x: d

c T3 CO +J uc CJ -J
X" CJ CJ

11 CJ -r- 1/ X *-»

c: L. *-» Cj c; OJ ti
m >,

L. tn
L

> _'. <
.

ti t- 4-* £:
r- » l_ -r- ffl *o c

V c O l^i :l.c X. c wl C» I: *-* C r— O
O •* " +J

T?
O •— O <D fl

c x- 1/*

*)

3
r: t. r. tn d
fi •<- n a c. c

c •c >, 13 U U 4-> tJ C fl) t'l t; *- *»- I- C '»- 4-*

C- Xi V- rtl C3 • CJ CT • T> *C O c .c ^ fj re- *-»

X. «/t u 0: x: c ^> O l/» L- i/: • V u O t- l/l U
•r- TJ •t; *J t-l u n u m U :, u r O O

X-

I. O x: • c «: 10 O >...- U .M -C -r
«3 n O 1- «Q (li !/l t- O 1- L- M a cj t- > +J c 4-» \* *-» a.1— t.

L. »/i m r > c «i k ci r.. «i a X": > CJ L C"> •*- n; : 11 «: *j a
*' O Cx 3 O r > x: QiC U u X X) - n cj c
</i •v CJ ty» •- L. cr *j t) >, c rj •*- Cj ("j a' J- •—
L L. ^- CJ "J *J »- f— Kf> 4_. trt iyl fcO x : 10 c"* >% t^ «3

2-v O •— a. L. r. xi tm 3 *- CJ L. t; k •— C. =1 X3 >
*_ *c • O O -*- r. x: I- X Cj Cl O UJ > r_i c, *j c ^WU Irl c L. O jt x- -^- r. +> fj U*J X i/l O • -^ • X) '^- L. vS ^O u O I- 4-> •*- x: C. U 4-» >< IO j: c 4-J 11 C u i-i ^. Cj [. r,

c-. u r. c +-» t_ c.
^<;O r_ c ^- 4-» +J UI l^ i/> C

L
S X

C- u. u c Cr> u
c f., L •*-

c u C '.' -r- 3 CJ cu C L. 1- C CJ ^r t vl Cft -*j +-*
. . jd r-i.

•n C"

7- **-
•r- «: r. t- cnj y» t- c O •*- XJ •- u—

1

«i n f- OJ »>« \A -f- O 1^ T" X p *^ u - 1 • rj u cj c
*^ T? m u O *0 i_ tj u w c 4-» O Qi t" XT 4-> X" *»-

«-> aj T) c — C 19 L L. O CJ CI -^
L to u

i/t <u CI C" *J C il f-
t^ c L. •*- uo <L>

O ftj

U- O 4~» *J C- C I j U L. Ci O "" i' •*- l/l
*o O O #— >> O > U. U f t. d a* *C CJ XI O O X V, T3 r*
i^i L OJ X »— t_ O t •#- Zj u O tfl #" i_ c 1: 4-» 1. • u. ^V-J

C- »*- O u <n x: 4-> XI a w Ct-> y~ ^ l/l U t- >•- O u ^vO r *j n u c u 4J r*_ c C^ Cj \J O C» U • 4-J O rs. Nss
iO 1 '1 < i_ u u i. CJ "XJ CJ (j u * r. c r- t- * t O LA 3 4-> NS>eTJ t- O fV t.i x: ^ • u n 6 r- a. u a» *-» Msi,
«3 C L. Cl«— c H- *_- l- V» *J O T' T c> "5 CJ r- c» c: ,— c: t~ x;O O 0) ra **- O *D »U r— U >, Xj (. C. -r- 3 ol -r- 4-» C-
u ^: > + ' +-» '— •0 C. Cj p— +J it3 r *-» x r; &j L. CJ r. C- _J lyl 4 J)

L u c c O L u ^ Wj T (Si

b ^
w c 'I •»- Cl C 4-*f O c ui CJ l- c* .l. c. re u ri- *j l/l I*. *> -r- UMir

>n c ••-» K O */> 13 c •u c t. w •»- ui 1/1 ui ci r
ui u» :_ x:l/l u xj c- :- r. 13 tr [ --. L 4-> t- *J fl. *-

O 3 O ij i/~ c *-* «n »/» t_ c t) 4-1 <J c Cj 4-j :-, L .*-> x O •*- v:
U- 1/1 fc> L. L. L» l/l r. 3 v a x- 00.- U .C •— •*- O. U i/>

Ul 4-» UJ C^ *- r-«r- 4-» j.: ci O J C*1 r» r *-»
c. Tl Ct cj > r "O O T„< v •— • > CJ c i'. w L *j r: u cj

L. ^ X t= O C» w— rr > c n *j 3 3 t) X'. ^ X c: u *J -^~ <" f. C C* C X.O u «-» n >T3 U f O. r» Cl m -c:
»~ r] t_ C l_J l/»

C^ ^ L. +J =3 «-> X. tn x: C. fc.fc.fc. u
T3 i. ^ O "D O <C O X. w c t_ *-» u r-

•*- 4-» r
c: ai ti c *-> c- ^ ~-» O r^

cc c u *-» 9 rt -r- U oo X •».. c c c\ *» T U 4-t n ^ 1*- •*- iz 1-
c-. >« u 3 U 5 0. V 0 f— ( C X. u X." u t" (.-, ; 1: +J «r-O Ci O a- — cj -0 X. rr n c qj u *J <c <j 1 (_> ^1 }:

L. £5 K .c <U L C. <4- *- C ( L U (J O »- *j IO
UJ v^ > • «/> Ui v- <o O CJ U. CSJ U T. C" U O *.» TJ U >in

L Cj O
CJ

L.
O Q.I O 1 UI C UJ XJ

U S- 4-J 4-> UU i- O *J U •f O -C C C_ Lti
>» TT u *D CJ ^J »- (S. O T > t n cj O Ou m _) < c > X t- U < c * -<- C U V- •-
«: c ti r 4-» (/) *-J U > U O O -~ fca CI b X. CJ Cv t.1 rt c:. 4-> • <n l_c 4J c CT. u <u p- c CJ f. C [-' o> O 4-*
•XJ y Oj O C) f— J." (J .'-1 O «J C O C3
ra -j tv :*. C L»J (- u t-- r- *• U Ci. M "U CO

tf> c

^1

278



CM

c
<D

E
E
o
o

CU 1 CU XJ
0)

jz jz JZ CU ^" X3 C • M •->

CO +-> _Q x: ro in +J -r- .3
3 •!- CO 0) m -pi— cu 4- 4J^ O
S- 3 CO c 00 «— CO O *-»+-> *-> to to in £i
X) o 4-> XJ 3 C CU «r- -r- r- S-.ph-.fO
OJ -o c C co 3 m £ i- X) S- LU
CD 0J 3 cu x OH i-r- S- at 00 t. C
co •— O CD 03 Q. 0<- C OJ 01 •m at CL 3 O
00 4- X) 03 u CU XJ t-,'1- -r- 4-> O- f- x: cu 4- •H

03 CU S- C fO 3 fO t- 4-> S- O O W
OJ in 5- 4-J 03 E -M C O U O

OJ

rH
X) Xt
rH CO

3 rH
O -H
S CO

>
QJ rrj

W
OJ

• B
COM UW QJX

CX -H
JZ CO O U >, CU 03 S~ *-> CD'— LO 3 >
+J CO 4-> 03 E ""O 1- +-> CU 4_> C 03 Id 4-> O -H

4-1 O C CU <- +-> i- A3 «- 3 >— x: u a j=
4- U +-> CU =3 cu r-- 03 x: -Q <— x: • +-> +-> 1 en O u
O c jz -Q U •— -1-) 03 H3 •«- Jin-r- U CSL -r- OT rH

•o 3 t— C C J= fc. ^-. t- 03 E w qj n)
*-> c o •f- aj ro -p cu cm- UJ 3 CU j-i at

00 03 E >! 00 CD-t- 03 CU -C O CU Dl+J to : •H -H PT
co . 03 1- -C 4_ ^_» ^o r- cr id aj u J Q <» >

XI +j a ID +j -- 3
cu q. <— +-> ai

w irj-r +j ar 4J ^" 1
+j U-< J-. rH

03 XJ -l-> n3 4-> C —* *-» -r- ^V » x: CO

\1
•« « K

4- OJ i— S- x s- »-f- "o *o «- CL-^ X3 O OO >^r cl Q < en *j
>—. X 3 O CU cu «d- s- m f— > at 4- -M 3 in ^ CD c

O CLXJ Wl 1 1 -r- C CU u *r-) c c v V X rH SI Q)

3 CU cu ro x> •> 3 s- c at x) >^ \J c a, eg 4J E
00 Q C "O -r- x: +j at »-»- v u rH c

OO CO -C c O) 03 CU CU -M *-> U+JCCDO-M^ >. u ^! •C ft

CO 00 co >> O >*>f— «—»-> E U C at c -t-> cl « N^ E UJ
>-M 4-1

(TJ *H

Q c
01

to x;

2 3
Li CO

rH
00 fjj

c
*H rH
3 fO
fjj c
•H *H
> 4h
QJ

>-< QJ
X!

to a> a> in

CD O co E^ u JD _Q +J 03 •<- 3 CU (U Ci— 03 at 3 >, v cr X H EIH
S- O.ZS 03 CU -i- S- S- 3 4->->-^-x:x)us- r— j x: ^ H C >
03 00 C OJ CU h- 3 +-» D- *-> cr (O ojucuc+j cu\. i u 3 ai -h c

-to •.- 00 "O C 00 CU S-XJO p O V) s- ^>3 CO s- O rA W U (13 UJ
C XJ CU ro A3 C >> CU 4- C CO 30XQJ+->0C OJ

i
03 •H -H u

CO QC oo a> E *r- ^ S- O O -Q uoatxi-r-ooo _ L c CU
•Nil -1 > C U

r- QJ CU t- C CU 3 u +-> E •<- <-> c: \ V\ ^ CO >i ^ c a»
i_ +j CD S- u 00 C O 4- CO 00 0300C>)XlE <— V\\ CU

J
w Eu

co in X O OJ CU 03 4- 03 >> S_ 03 .— 3 X3 CO i -a cl: QJ

U j «n C
CL 03 O 13 X OVr- TD •»- CU -O C a> at xj m >, at \ •0 u
i- 3 C S- C X) J_ -r- L "D at ro cm QJ ji ^ k aj
x <0 r— O 03 n3 T3 «3 "O Q C C Xt -*-> 03 O C \* c a> -h 4-1

1 0) CD oo -C Q. "O CU CU E ^ O O in cl 'M n) -H > c
x> JZ X LO U -r- TD c at >> 3 X) S- i_ CL O IJ ,1-1 J= C a)
c +-> <0 r— 03 S- CU 03 CD O 00 +-» CU CL-r- 3 S- ^ o w

>! S- i_ S_ OO 03 X3 in 4- CL
i— x s- +-> -a S- 4- 3T3 03 +-» •<- x: 03 x) s-

+> o 03 ro (0 w aii— 00 +-> xj x: «— 00 03 in
CU 4- CL 3 "O 03 +-> CU C 1— 3 10 CU 3

Li

3 •r- xj o c 00 at i- s- xj 03 .— 3 E O 3 r- O <U
xj S- CU 3 3 at e at at 03 x: u •-

O4- QJ +-> en at Q-.E: >, at cu x: cu 00 x: s-
(tiO 4-» 4- X 00 xi 03 i- at +-» >— -Q 4- 00 +-> u (— 03
<u >> O

rO o o 03 a> '- cu jd +j -^ f— > JX C a. at s- cu jz •>- r— ^-. c i- s- x: -^ H >,
C O.
3 O
4-1 u
u
O rrj

CL
CL 00

c
at >
x: -h
4J QJ

CJ

jn oj

Vj

o •- cu at x +-> u J3 at 3 00 >— 03 3 3 3 cu ET- E +-> x 03 03 -Q oo-i— +j ••- cl x:
!-> -<- to *—* CU >> CD O 3 3 i_ >-, at >,vi+j

CJU r— E a* 3 X) r— C C O- X3 (O i- i_ +-» H
OJ CU X3 (U -Q 03 *r- 1/) CL +J ro c +->

4-> CU +-> 03 -r- x) at <- * -i- 03 >, E CU 03

O 00 oo S- oo >>•- -Q s- cur on s- x: E E E QJ
s_ <o CU o .— U O 03 03 +-> C *-> 3 E C

£Q- 2 fO at t. cl +-> en c: 00 to

CU X «-> O) CL-r- W +J>4- •>- c >— u •»-
cdx c JZ o 03 njr s- s- .- 4-> -t- at a> s- xo co -t-J CO S- h- xj at CD u c: oj c x; at 03 H

14- •<- a 3 •— at x) c 3 at -t- 4- +-> 00 Q-
X -4- U 3 -(-> c •-- •^-,4- .- at -r- 00

CD 13 oo o 5- u - >, =3 c: a> at >—< +-> x: s-
OJC Q. CU at ro X) -c x: 00 enj*: i- XJ 03 4-> +-> M

CL-O 3 Hi in a-r- *• +-> 4- O <U
3 4-1-o S- >> CO O X) -M O E <L> +-> i- c — •*- +-> -M

4-> CU a. at -m co +-> s- - O *•— 1— U 00 CO
I O (0

>> 'H> XJ 4-j -r- uo od a> fO c: OS 3 3 -t->

O O jz oo cu rrj Ecu dlr- O 00 xj s- at «-> i- c fM
t- O 00 x -t-> r— JD S- XI C X) .— at at x: +-> a»

j«: at

C L4

*o a.
x: aH cfl

a
g

3 •!- 03 3 3 O) X: -i- n3 03 00 > h- 4-» +-» <Ux x U 00 CD CL 00 t- 1—

1

> 3 «— x GOO oo X} 00 X 1— 03 CO X- c ct
n3

CD tO CU cu at fO at CL 03 O T3 s- at tu
CD CD CD c os- at CL CL cl s- co x) at

r— X to u at at * s- -f- cl cu •-< c x:
<— CD oo 03 03 S- 3 CD 03 03 i- 03 3 UJ to *->

*: cWg

CM

a>

a>

c
a>

E
E
o
o

- C X
03 4-J >» at >1

E
O

CO
OJ OJ X

1 E X X X >> X L. X X OJ

X) at TD -M c 03 CO i~ OJ a; 4~> XJ 03 4- 4-J
l at 1 XJ

CD OJ C at QJ OJ to X > CO at CO >l X X X
3 cu S- c: OJ x: 00 s_ >> Cl QJ at X CO +-> XJ CO C CJ
O > OJ E CO 4-3 qj at 03 X OJ 4-J JO 03 3 4- 03

3 CD at a> LO c C c. 03 X JZ X at at X 03 X X at OJ

c C CO cnx c_ O 5h <o XJ 4-J CD +-> 03 03 X +J JO X >
XJ 03 XJ 03 -*-» LO 03 *#- at u XJ at O 4-J X at at at

c: Xt LO tz X CO O +j a X X x> X U 3 XJ CLXJ at CD at 3 +J

03 c c 03 03 2 X S- c JZ cu 3 3 at at jo X E 03 JZ) 3
v_ CU UJ ^ 4-J OJ z 4-J JZ O XJ S- fd S- LO 03 i/j u
at +-> M 3 > 4-> X) CJ c 3 at z CJ 03 OJ

CO u -0 at OJ XJ X X CO 4- XJ c 3 X O >> OJ 3 LO CO X
c: c x: 3 c OJ S- OJ X X n3 cu X X CJ C CJ

UJ 03 +-> 03 4-J c JZ 03 4-J a> at X X 03 at Cl OJ cu

U X) CO 03 -M CO c X) 4-J X >, oj 4-> 03 X) X at CDXJ X X X
-M X) 4- X cz X 03 at S- 3 03 X O X c at at CO X at

4- i_ O) O 03 00 S- at 3 4- JD a> OJ 3 JX 03 03 Cl 3 4-

03 O c c: 03 X OJ > XJ >) X X a> 03 at Cl O at XJ
S- OJ CO CO -*-> Cl 03 CO XJ E OJ 4-J at at 3 E at s- 03 JZ X X
O 03'

E 03

c X
at

u
S-

E A3
03

a3
at

ac 4-J

03
X
<T3

> XJ
„
O
CO

E CO X S-
at

03 E Ifl

a;

03

+J at 03 at JZ X QJ 3 > C OJ 03 4- X JZ at JD
O a* s- +-> O 4- Cl u X 4-J 4-J Cl LO a CO JZ 4- CO IS CJ X 03 O
OJ J= x: U CL c. C O 3 +-> CO X 4-J at X XJ 3 at at 4-J ^d

-

h- 4-> oj D_ CD JZ <yj X at O XJ X X) JZ >, a; CO 3 X O r^*

CO X) 00 at X 3 at 3 CO a JZ X 03 3 c X 3 03 X CO
S- O CL LO JZ 03

2
4-J LO 03 CL 03 at Z X

Q_ CU X O at >> E X 4-J at LO CD 4- X 3 O X JZXJ
Q£ c CO 03 t_ 4J 03 03 at X X O- z 3 X X z 03 CO

4-> i_ £ <E OJ 4-J c O CJ X x: a; X 03 CO 03 3 3
C 3 S- I-O 03 X c. 4-> OJ X CO O XJ 4-J ^ 03 oj 03 at 3 O X

2 "I < 03 O 03 c c 3 +J +J +J x: CL 3 X 3 X fO
J Of 00 u O CL 03 O CO s- s- 03 X X> OJ O XJ X 03 J-0 QJ LO £1

.4^ CD a. at E X 3 E 3 X 3 X at X 03 03 03 CO& CO m 4- il CD V- =-, CO at S. CO OJ CDJZ CL at X at >>^
^ < 5 1 ^ i_ O yo 03 c in X CO LO a> CT S- >1 CO OJ CO 03 X JZ —

1

< jr ai c OJ CL TD X OJ 03 -*: i- QJ 4- 3 JX E 03 X 03 X J- CO rO 4- 4-J X CO
O 3 O X C X 4-> 3 z > u OJ u 3 ai

klBad « D |2 X> +J CU QC 5h 03 H3 00 X X at 03 4- CL X 4-J 03 OJ

£ ^"™ c <
- CL. 4-> c CD 1 CO i_ CO X) S- c. X CT Cl LO at 3 O CO 03 03 4-J JX

1 B 5 >> tu c CD -0 4-3 03 M O 1 00 3 CO CO >>J= X 4->

X m ^ < s- OJ Cl c CO at a. LU at C 4- XJ >! X JZ O at X a X O 4-J at

£ - - «JF u z 03 J^ at 4-> 03 03 OJ Q X OJ XJ QJ CO at L. X at CT CX X
5 P"^^ < U4 3 CD >1 CZ S- +-> X X) X jn QJ XJ 3 in O 4-J cn 03 OJ co CO X

^ X S- at +J O -*-> LO cz CU rd OJ &_ +-> 3 S- at CT a tu OTZf

N"g^l z 1 < Q. XI > c OJ at X c E >> CO CL x> sz CT CO X CO TD QJ X c
u at c XI CU 3 at 4-> X cu CO OJ U at !-> > X 03 03 X ro i-A 2 u_ cu 03 XJ i_ fO >> cn OJ > CJ X CJ 03 3 QJ OJ aj

I z < & X X LO rO 3 JX X X Cr a. X OJ CL X 03 >, X X Q- Cl

i^^# s- E O X CL X 3 X at LO CO c. 03 u at OJ CO OJ O X X
£ P"^ * C ai ^ cz XJ CO 03 OJ 3 X X 03 3 03

> >
z

at tz 03 4J -t-1 r*. 03 2: 03 XJ X 3 E 03 CT OJ > >^ CO 4-J 3 >)
x: C X CO CO oj 3 LO at 3 at OJ S- 4-J E E X

z +j II OJ at s_ ^ at xj 4-J O CO CL O 4-1 L. X 03 a; a> 03 X
3 CO (J E co _i s- X U >i OJ CJ i/i 03 E X z ro X 00 Cl

cn+-» Cl cu 03 CLCO JZ 03 CJ O S- CL >> X OJ O 3 a 03 O CO

+j c cz a 4J 3 CL c 03 00 CO C oj CT U E JZ O CJ ro S- fO

c CD ':d- at S- S- cz S- at -M c X XJ 03 03 at E CO CJ 3 E
s- at C co 3 OJ +-> 03 x: 03 00 S- at at X X X X) O 03 03 QJ OJ

Qi E OJ at X CO 5_ 4J X O JX 4-> X 03 O 3 CJ oj JZ :^ 4-J cu

XJ OJ XJ 0J O x: X E CL-M +j 03 03 O 03 JZ 4-J X >.JZ
03 CD J= > X ai s: 03 X O CU CO 3 4-J CO CL X 00 X 4- 4-J ro X 4-»

CU 03 Cl. CO OJ SL JZ _J (. > S- 4-J E c at CO a X a; X O 4-J z CL
_J c 3 E i_ 3 OJ OJ CO 4- L. at CJ 3 X X 03 LO S- nj 4-> ro CO

03 CO 0) =3 at XJ u XJ XJ at >, cn OJ E Oj X u 03 CO O X 4-J

E ^: h- c 4- c at X OJ 4-> co 2: at s_ XJ 4- LO at 3 at co- E 03 4- 4-J at c. 03

rd XJ OJ 03 JX 03 X cu > X O c JZ 03 CL 03 a JZ
ai xj 13 JZ >» OJ 03 +J CJ X 4-1 OJ L. 00 3 X 03 3 00 XJ O O >> sz Cl X CJ

r— c XJ +J u i_ >) O at i_ at at 4-J 3 X X
(O CJ 3 OJ CO >^ OJ cu S- 00 4- CT 4^ 4- at X X X CL JX

O CJ at E ^: -M 3 CO 4- O 03 Cl c OJ 03 u O 4-J 03 CO 03 03 cn 3
C >>co > 03 at at X 4- CU E OJ a> 4-J at i_ 03 >-, OJ X X c.

>! If- 4-> OJ CD (O E at a at 00 CO L. c i. X OJ at at jX 4-J X CJ >> 03

ro +-> J^ a> x CO 4- u <- XJ cu 03 00 03 CJ 3 E CJ CL Z X <o at Cl X c
X 00 00 03 i_ O ^ c at 4>J 03 O 3 cz O OJ 03 Q_ co- Cl 03 3 3 CO

h- 3 S- rO CO 1-. c OJ ai xj >i 03 CT CLCO CO OJ X in 03 X cu CD
QJ LU c_ X su CD cu X c 3 03 a; 3 X at E X CO at X

CD at > 4-> s- OJ u at LO at X CJ_ a a> CO at 4- -Q 03 X <o
cu s_ UD CO +-> at 4- X 4- 03 XJ LO > X 03 JX 4- X 4- OJ X Oj at CL
t_ 3 C CO 03 ai 03 Cl OJ ai X OJ OJ i_ E 4-J LU X JZ X X c JZ at X
CO CD =) "" to C3 '~ +J m c XJ -M 03 XJ X G ac = LO, *-"'* a ",— CLXJ 4-J ^ 03 1— in CT 03 S-

ip-

279



CO

0)

<D

<D

E
E
o
o

o rH
CO
0>

V ,*? 2 ^ rH 13 g >>
o rH o 4-1

u 3 14 H
i

» « ^ rH oo 01 -H • . o UH 01 01 c
S S, ' 44 C CO ih oi -a Xi oi x> •H
j£ ?CvI C -H •rH 44 co x: oi 01 •. * c - ^\ -H cj a) inO o ^o ^ 01 -o u X c 4J 4J 01 -o CO O

B 01
CO rH XI Hi 1

w CU cN M B C •H 44 01 01 CO T3 C 01 c co an > 44 3
o c? co 01 o cO B 0) C4H TJ 4J c o -a o 3 o B 3 oI 3 u cl k a 1H O C CO O -H 0) 'H Xi UH a. -rl o oi o a" 2 -» LJ co oj XI O -H 3 CO D. 4-t 01 u t-i oi 3 x; 44
2 c o x 44 01 111 UJ 3 01 01 01 CO C (0 >. H 00 44 015 c » <T 01 CO 14 44 C CO 01 CO XI 01 rH CJ c XI rH 01 X) X

a <3<~ fe CO CO 01 0) O. rH 00 3 01 -H n • W 4-1 C 01 44
u a) CU 01 B >. co -a CO O. XI rH 4J CO -H •H XI
u u •H 'H S 4J CJ rH MO a. 01 u 01 4-1 01 XI 44
co co CJ 44 O rH -H 3 o a. >v a. H 01 4-4 UH 00 CO COa •H H 14 01 g o 4J CO CO CO -r-> 01 CO rH c
g oi 4-1 > UH Hi « j; 01 u B o CO 14 rH H 01 XIM 3 C -H

id u eg

4-1 H j- oi

C CJ

o ~a
14 U U 11

01 u
ri a 3 XI -H

UH
14 43 01

O 44
rH O rH o -a 01 CJ CO 01 01 XI 01 X) 44 XI U
co • OO CO 01 O • C4H 01 u oi x o X oi •H X C •H rH 3
44 CN c > 01 o 01 co > 4J a 4J 'H rH f-4 CO C 3 XI
C •H C 01 c oi o 3 o x: O rH o c
01 x> C O rH 4-1 01 CL rH 01 IH 4-4 4J 01 g X O
§ c U -H •H 3 01 O 3 co oi a. o • 01 01 CJ

c eg 01 u B u OH K CO -H |H C UH oi B X 14
o o o o CO lH 4J a, H 41 3t) o x; oi 4J 01 44 01

U rH C 3 -H 4J M cue rl 4J 4-1 44 C 43 .

-H O 1H 44 01 01 4-1 01 01 01 CO CO O 4J oi 3 CO 01 CO
> 01 U u 3 oo e c -o X U 01 UH >» O 3 B rH oi

C 4-> CO rH 01 -H CO o 4J O S « rl 3 XI 01 X 01 H ll
Ul -H CO C -H > rH 3 x; a. oi 01 01 01 XI 44 «H CO

C MOO a* u B rH 0) x: oi u C rH C C co 3
14 3 uj u a 4J C 01 OU4 O O 4-1 rl CO o o o 3 44 rH
UH o O 01 S U O In *H 01 01 •H 14 O 01 00 CO
CO 44 . rH >» Ol c -h x: C4H 4J U x co a 44 44 01 )H C oi

M U 01 CO XI T3 01 4J c •O C -H 3 -H a c 44 00 CO -H O
U Q 01 o C 3 rl 01 o 01 0> O 4-1 01 rH •H CO rl a.

-i-l -H H -O H O -H -. -H 6 tJ o 01 O CO 01 U O rl 44 * O 01

> 01 O >X M U
MH 01 O B T3 4-1 01 01 0) 4J XI CJ o CO XI 44 -H

Of 44 C U 01 0) CO rH 01 XI O. XI 01 QJ X X 01 -H XI
44 (1, 01 0) CO -H 01 C 01 o X C 01 01 01 01 01 44 CO 44 14 C

CO x oi x: co 3 -h O 01 UH CO O XI XI CO rH •H O 01

z
<
5

UH 44 i-l U X) 4J lj rH !H 01 O O CO r-i Ol 01 3 g 03OCX CJ rH o> ii <u a a. *h o. XI rH XI CO 3 CO" 3
CO 44 C 3 • x: xi a. O 01 01 Q. rH O 44 O 01 01 UH3HH •H 01 O 4-1 3 01 co rH C 1H 01 XI 01 3 OIH O •H 14 -H 013 01 PL, CO xi x: oi xi >< o. 6 3 -H O XI 44 C 44 X 14

X •H 01 01 01 3 Ol 4-1 CO 01 U -M 3 rH XI Xi •H 14 C 01 44
> L, 33 T3 >s -3 4J ex O 01 > co 01 01 X O)

ofl L, C oo <r 01 01 CO CO 4-1 CO UH 4-1 c on o C 01 o a oi B 3 44

I
r-

0) 01 C CO u 3 cj e e c c 4J O 4-1 O -H 4-1 > •H X 01 14 O rH O 01
XI 6 -H O -H 01 o 01 CO T3 U 14 O 01 O. 01 XI • CO rH X CO
ig ai "O o) H CX, t-H 01 4J g -H ^ x: c U 01 TJ 01 rH rl x x) l-H -H 3

< 01 OOrH rH £ 3 XI XI CO 01 4J a c 4J co U 01 u c X rH 3 XI 44 44 01 u 3 oo
rJ. co h ait O Ol 3 x; 4j o rH CO O 01 X CO •H 01 rH 3 14 C 44

X C 3 g u 4* CH -O 4J (0 3 3 4J « 44 *a 4J xi 3 co 3 XI X O 44 44 -H C
g cow o> ci O CO rH 4J H O 00 C 01 O 01 rH 01 O C 44 UH C X co

Ol r-l Ol 3 01 01 4J X C 01 01 01 < x -o 3 4J B X CO - -H CO CO -H rH
O a) xj oi 4j x rH 01 01 o B 4-1 > 4J C O co 01 01 C 14 rH M O.H XI 3 X >s e 01 C 44 JZ 01 01 c HUH ^-i -H X X c B 44 O Q 3. CJ
t— C rH 44 44 >* rH O CO > -H O CO co CO U rH • CO M 01 4-1 o CO 0) -H S 01 01z »cocj3-h co a o ^ oi x: u M 01 co -a oi •H M 44 CO 01 14 01 X
UJ oi j ot-> x: eso UHH W T3 M C 'H 01 X T3 • U ul 44 (44 01 14 X Ol XI 445 e >, co HO C 01 01 4J o 4J 01 01 01 C C CO >,rH 44 3
i- >n uh 4-» oi O U UH Ol C CO rl U -H C 01 rH 4J 01 01 oo rH 01 rH O CO XI
ee CO O 'H u J! O rH g O • 10 CO rH 4J 01 01 CO CO r< g -H -H CO HO X a rH c< X oi oi co u oi uh co 01 "H 4J rH c a. co co 4-1 V4 'H a. 3 01 4-1 4-1 C Q UH 01 OO UJ CO
a. H 3 14 CO rJ S > X 4-1 4-1 CJ rH -H *H CJ U O XI 4-1 -H XI u m h •H O XI 44 3 01
UJ d 01 u CO ^- CU CO 3 01 01 UH u -H «H a3 c y o CO rH g UH 14, C CO O X rH 44Q 00 01 > 44 14 X CO X 4-1 rH -r-| 3 •H g rH CO 01 -H CJ 4J 3 CO r, X 44 CO C

01 14 -H >£> ^H CO M 01 rH O 01 4J 01 D. 01 14 U O oi a. ai 01 Ol rH 0) 44 C CO
Li 3 C CO CO 01 0) Ul C O U 01 x c x a. X 01 O C >H X xx a. rH UH -H rH

< o &4 a.

JsVv f

U«13H«l O 3 ^ o <: O. D. CO £-, co CJ CO H X a. CO D. < a 4j e- 44 co o

^D*
t

T* CM CO * in (O
CO CO CO CO CO co

CM

—
0)

a>

a>
(0

c
oa
(0
a>

DC

Olr-
10 44 0J +4 10
l-H 0) U C 3

i O 01 C1EI0
oo Ul cl oi ae
10 «- Ol
a. oi D 2 >

c £ 4-i

- * O 10 |

policy

t,

and
follow

IS**
8-

ui oi 'C
Ol E "

T3 10 4= 0>
C 31 ill uo
CO c •r- C 01

CO r- 10 =
14,3: jO 4= ••"

CO C u-
44 1) «

«« U) T3
Ol -

Ol 01

^. c m
°5

3*
si .*

'41*1.2 **

C CO 44 J

43 k

oi u cc
c «. •>-

CO o u-

c «o
0) 0) TJ"

•r lOlO

o i "a t. i •— XJ *4 . Ol U) X> -
4J t- 01 01 ••- CD C 10 lll£'r C 111

01 XJ H-> Ul »- Ol 44 'O 4-1 J= O XJ_ *4 O 10 c c. 4p -r- C 1— Q. O
g C O S CO 4H« -r- r- t- U>
*4 U_ 0) +j 01U X) r- t-

x 43 ro _
41 CO •— Tj ui *

4= 44 " . m =

s,

may

jar

ian

ther

we

enough
station

(such

,

cotto

restn

lly

an

cally,

h

stab

at

is

id

ter

™ .r- 4-1 4J „ 01 •<- O rj) ul
T3 ••: XJ 'r; "" r- Ul L. Ol 4, U) 01cJoJ^a «- - <" > «i «-
ra C .,- J J 3 01 ° O *» O

4= r— - >> E
44 L. gj 11

f

we

th

pe

;o,

p

s

lak

This

s

anc

CJ 43 Q. (J

J 1^ 01 w
fl>

° •;- ^ ID x>
S m C

specialized

form

to,

or

contiguous

ers

and

streams,

ore

areas,

as

well

•istic

vegetation,

bottom

land

wet

la

associated

with

le

distances.

Soi

1
wet

soil

charact

racteri

sties

will

r

to

be

used

dir

from

water-

loving

trial

forms

(such

«r *j .i- -^ S 43 "o ro 01 ui
04 10 <J 43 H-> 01 01

01 ' , <-> =
u «- 10 t-

m ?': *- »
,r, C O ro

whil
iider

typi

il

c

e

wa

rang
terr

CO
44

XI
CO
SI

C
long,

ad

ly

flowi

d

reserv

with

ch

between

s

and,

for

con

exhibit

wet

so

for

th

ion

may

through

lows).

a ro 44 c *4 +4 - 01 44 r—
COT3 O ~ CJ COr-,.r-C *0 ul r-

!_ Ul 01 r— CO 44CcOf04^J
•r- <0 C U- 01 XIro ro 44 oi oi c

Cl qj 4J -*: > o 43 r— >, 1. Ol 0) XI
i- — ro Ol — CO C Qr 3 01 01 C

k CO E <— •— <-> C-r EH»> JK

>.ui 04 C. >) 1

Ol r— 01
44 Ol 44 r— «.
C 4—

S

r m CO
Ol 4= » J 1- r-
4-1 Ul oj rj
*4 -r- 01
r- 4Z c_ 01 j^E U 01 .J' 1

*

> 01
01 44
l- ra

01 t. > » ui
t- >>r-

,» "0

1- S C c 01 °

°l m
.2 >>5 °

oT^, XI* m o-"o +j
'

.2 « 5 5 2 § 2"~ n *-* m -I.-. 11 *r

4»|

4->

C
04

c
CO

E

01
1-
u-

04

u-

04

CJ
ro

>l

ro

E
1-

meters.

ng

form

turated
nstance;

ui ui
XJ
c

«l"r--

a,

•r- O
4C
44 c
44 T-

44
01 CJ

ir. j3 <m •- 10
•- •—

at
.? "0 c_ > u>
"- 44 3 x> c CO ^_ t- -

1- 01 T >>•-
Ul
w XJ

t

exce

water- dicall
certa

c
01 Ul 4r> fO LO

• • *4 Ul
c

- 41
44 ro CJ Ul ,

—

XJ 44 Ul
CO * Ul Oi Cl
4-1 4= E Ol3 •—

Ol
1 ° cc 44 •- „

Ul 10 c 10
43 43 s- X CO XJ c
ro 44 44 c t-

'—
CO 01

4-.

enerally

do

d

of

emerge

least

a

pe

'•oduction.

3: CJ rj"-
01 04

>
O
43
CO

i-

u

Ul

44

01
TJ
C
CO

44
04

t-

04
43

CO
04

. "0

has

been

odplains

'

in

this

Ol E Ul
1- « 01 » m CL

Ul "0 oi

** r" e
TJ TJ 10 >.<-> X "- 5
C 04 14 Ul T- t. r— Ol
ro n C L 01 Ol 1 4-> Ul

C- 4J CL S- 44 m >>
44 XJ D. E ••- XJ Ol X> 01 c/l
04 44 >, 01 O 3 C r— C 4Z '-

X u- CO 43 tj u trio CL CO 1— 01 >,
4-> r-
Q- CL
CO Cl
4C 3
t_> LO

CH

280



CO

a
-I

<D
0>

c
oa
v>
a>

•a i i 4-> i in O 01 Ol Ol 4-1 Ol Ol
oi •- c o> O 4-> *J C -C S- 4-> JZ r- 4-» 5-
<-> > o s- t- c o <-> cu (0 4-> E m o
(0 u ai a. oi m •»- 4-1 4J J t- '»- <4-

i— ai w a. E (0 -> i*_

D-°
01 u Ol

o> CO Ol u o rD "O Q- CLJJo t. O 3 1= O
c ••-

o °>
in s- c

.

Ol Ol ^, CD s- in

a •r- 3 JZ Z V. . a. c
03 O" 4-> u S u* m Q- co

.,- ^ a> 3
O
-CT

+J CD -^ q."" -a 5 > CD
-*-> *- J3 S- c oi 7; oi 4- 4^ p in Q-u£| O «) i- "*i

-°
1 1
u

o •a 14- *~ U in oi
4-> CD « 9- c Ol ^ O)

*5- >>4-l Gl CD u 4-1 c;

5 s Q. O °- c o oi
m Ol o *-

§|°
u E m

S in

t- ai 13 *> x 10 CD ^ CD t. o *
<^1 4-> 4-, *> Ol u c ai

*-i ai <o
in > 4J 01^ in <-

4-
Q. 4-> Ol

CD
a.° o

c 01 o CD 4-»

U-l oi I- 4- >% <V
OI4-I c

t_
o "' E x: „ c « >, in J3 "-

4-» c 01 o
O ° E 4-> V 3 4J Sti
n_ ai 4- (0 O" -

Ol
^1 "i- hi m ai Ol 4-1

0) Ol °

01 «
I.3-0 -

c U) CD
4-> m t_

t- i- I- CO c s_ E o 4-1

5n "o
o 4-»

01 "->
o o

3 C
a

g 55 S CD

<0

u
"a >

S"X
V)

.2 5

4-> v% 01 t. o • o -o
£ c 2 o- 4-1 o 4-> 4-> O.

^"S =C E

u
o in
* ID

«sia ra Q. in
"~ *J

"O
o « c E13 O i-

CD
i- .2"go 3

S«S!o
CD E Oi S- * O)

^ <" 0) in c — Q. 0) Q-'=

" S Ol
in >> </> 0J -o -°

Si <-> CD ^1 o,

s «5
-C= O = Ol

S- -§ 4-1

Q. 3 <0
in ai 0) !- t- .c o e 4->

at

no

emi

Becau:

iites,

th CD in £ "O 4-1 4_. 0J 3
i- 3 4-> 4-> -o i— o > 01 -C >> Q.o

°
C
1o^

X "^ Ul v-
13 io cra O

a>

3 4-1 4- 01 01
TO

4->

O
c u

O
3
in
*->

i-o ™4J
03^5
c oo > 4-> in

Q. * U E CD

o
4->

4J "HI C

•o
CD

^; Si T3

JZ «3 "'
in u E ^. " S-

£*§.4_> at CD o fT3 10 Ol 0) t- V 3 4-1

s-
a, fc. o_ a. ai H l̂ ^- 4^

c

CJ (O Q. m c ° , E
51* CD o *> °-s

m in o m
O >r-

o
u 4-> O

en ?<-> O- oi a. s-»-
u

~med

be

re

terna

a
c co aj

J O 4-1 °-
4_i m 1

in « o o CD
-Q §sE4-1

O
c u in -c _ o

4-1 ^ C o
u
5
o

in j. - ?5*

""Is

a
u m U (0

4) '

—

•4-

C
o
c

CD

c

"O

10

-3fc
Ol
C

oi -c .t;

t > * E
.C m aiO .c

c 4->
t/1 TJ
3 t-

in

s5*"«
1-

in o .2 U
01 Q.

a at <U CD
,r"

• u o *C Uv
i~

*' ll.

c Ol 4J

S = <"

+J 9-0 =
in 01 t- O^ g

m 01 c c CD en " 11 Ol c 'T 4-> O) 01
-C 4-> -a ai <-> JC •- 01 -i- -C E iO o « CO "0
I— -r- >, 01 o Ol Ol D 1— (0 w> 1— CD •* c s: m U c

> 4-> c- t- 4-1 E 4-> 3 S- > S- Ol 3i ••- Ol IO
a> •i- 10 C 10 01 01 441

10 -- 4-> 3
+J c -o in 'i- 0) •.- O 4-> 4-1 > 10 0. (0 m
U <- 01 i- s- 10 Ol (0 CO O 4-J 01 0.4-1 in
(0 u in •D O. 10 E 00 » C C7> in U ID lA'r-

CI CO ^t U) (0

(0 co CO CO CO pi

CO

o
<D
-I

c

E
E
o
o

c
H
CO

a. -h
01 3 >

t4
•0 ^ 14 Q X
^H c8 O u
3 r-( CO

O -H CO 0) CO

3 CO l-l 01

> 4-1 «H 33
01 <0 CO >

144 u3
CO . n-j 01

V J Q < CO
CO

01 4-1

• S c
CO ' tOr £ h£ 01
l-l ^V P4 co u
u 01

J3 1 -x I « c co

IJ \A 5 co 0) cu M
144 4-1 CO 3* -H g == t4
CO -rl 14 % --i s >
H 3 ^ 01 OH cO C O f-fl CO U CO

>^1 -H 4-1 4-1

M
01 >»

CO Jl ^Jl IJ > s MH 3 >. XT c 01 O
a 1 • u 1
4-1 VI 01 ? CO SM 14 V - 14

00 U 01 \ ^ 144 M 01

C u K. C 01 -rl

17*1 CO -H >
u Ik O U

4-1

3 CO

a c
01

01 s <n u
•H i-l

> •«
O
Ij 01

M J=
01 144 4-1

TJ
CO <4-l

01 S*. O
a 4-1

s e a
a 3

4-1

H u
coa

01 a 00

£ c
•H

« 01 >

1 4-1 0)

u
00 u 0)

01 O 14

u 14-1

1

01

3 4J

O CO

<N X 01

01 C U
00 co a
a £ a
a. H co

281



I — -a C i TJ
C 3 0J O re QJ

m ns "O •<- at m
•-> jC C +* X T-

+j a» o> */i i- ai

s- <— ai a* a»

o > -*-» -O
<-> "O M_ -r- O.

C o *-> ™ ">
^j ID (0 -C 10

2 -"= ,— c «-> -c

o*- S ^ o "
i- & 0.-Z-

^
-O^ Q<- C
C "2 Q. >>.- <0
<u = — *J C

not

be

srmal

a
The

al

Supp

on

sec

the

Fi

^ c ^<3'5-
10 t- t-= ™ °
c o <o **N0|M o
C 0)10 £ o c 0)

o c = +j Q. o

<o e oi £ «
*- T3 ^

>
01

»£ UITJ » C r0

O 01 « ** *• QJ

o_4-> e re -Cl

O 10 Ol C C O)
s. -c i- oj •- ,r

:Q.+J <-> o> *->

(U J"
01 <vz-

*
*Jp,CI»>vU C<> •.- .C •— •-
„_ = <0 <t-

o S *> « g o +J

15 I|l*
n
3
+J

LO

O .T3 <^ ° U^

o-s: <— <— .j 3 3 t«t r
i/j CO O *D CD »->

r- 3 -c 4-> •

JZH- Q- O +j

h O fl 0) l" z n
J£ Ift-C c

C O 3 *-> <u +J
O 3 «*- S-
••- (- OV **- 3 O
*_> +J S- O ^ ^n

z
n
p-

1

cc

1

z ^^J I
cc o UJ O 10 O "-<5K\| «!

u z z a z UJ ec tJ vN r
p- 9 o U X \.v i^ UJ UJ UJ Z O to u. Ik « V> K

ao U X C3 X I a. Z *0 3 < u. V n A u
on ¥\ at h Z u < cc < c K m

z x tr X to CJ p- cc

I >- -J z to n p- p- p- p- o -i o
< CO o D 4 » -) vo o -1 p- UJ ft. -J

o < r O z z e o p~ Z 3 z * q
co =3 o

Ul

IT)

z
I K

-1
to

r-
A <

3K
10 3 3 z

3
z
<

< o o o
rfs.VV\ o o

>. *n z -< >- z p- a. c X u p- 3 >C\ " O'

ar. 1 -1 > a O - o z u a K CL H r- < «">. N^
< Ul •< a. 4 UJ z .— z X 3 u. UJ < — CJ »- >r\ a *
3 D a o oc « -I -J K < UJ to z o
I U. u >- r r- cc z CO 3 I -J p- J

>- <
z

cr rx

< p-

•<

a.

o
cc

U-

X o
3
ft.

<
I

cc

o >- b. CO o o aH hi

X
ec

z <
r UJ J

ao CO r-
p— u >

u. >
<

o
u

in u
z

UJ

z2 z K o I > )- o —
v> u. < QC *. X r- < 1- I to u. < 4 4D E- w -i z to X u n < UJ 3 u. o p-

Z s z o CD c*> « X u. Q < or z O

o
o

(J ac X K a. Z •< < z o «W tv CL * ft. r> Z UJ I in UJ p- >- <
^ o o m o W O p- D z o z p- I to p- Z o« c u L. o I h. p- o u z <
H 2

tn o O < O z o o K X O X CL o D »» o

K Z cc z < cc < o w < I o O — cc

o ^ •< UJ cc o u O P- t- u. a 10 U
< G 5

-J I
1/) UJ X

z
w

to cc

-(rvj(S

="
>

(O

UJ

ft

ft

u >-

u o u> o ac X I V to ac rx UJ > X u. Z
u u < -j r- p- UJ -J z Ui r t- »- u. 3

s > Cf u. z z UJ o t- o p- < O
o I o > o u. 3 uj O D z z o a or tj

< t- z h. z < p- O o z — u_ K 4 >- > O r-

q K < Cf CC <J h- p- o o CO p- UJ

z X O J» o p- o to U Z z O U. I
< l-J Z < I <f> z UJ o z u CC D X a UJ < O p-

CQ o J o hi o •< 01 «n y -1 -J z — v> UJ -> t~ X UJ X o
z »- ac D O o -J ft. r- z o t- ec vi hj

cc o r> a. X K in a to o z z UJ >
< a o -i O o UJ Y to to u UJ u 3 p- -J ft. O

o z -* o - 3 in UJ ac X 1C Id z X o < 3 >- z
4 in < O ft. D X a a. z UJ o ft. I < H

(—

1

X D CC u I > < h. CC hi O >- < z 1- X o

s u CD Q < > z z O o r CO .-_> ec o o o
o o ao 4 hi Q o u o CC t- z z a a o o UJ 31

z * « I tn or I- a: z < 3-U o 4 o Z t- UJ

u. < Z D •d CL -J o >- Z Z4 UJ O < U. V) K >
It, _J o> < *o >- 3 p- J u. 10 CC cc o (A u
o CD o Z <n z < tn u o O UJ O ft. UJ O Z K

Up o QC o > o X D < X ft. -1 z C3 Z t- CJ

hi o r U < t-> z O < »~ O K o D to o 10 UJ

f- O K > a o U < I o »- UJ X z ce cc « 3 3 »- u.

< D »- < •« O z Z CD < *) z UJ CL X X p- to 3 O u.

u p- z D < X z > < p- o CJ p- O u
t/) u CO o O K X * r < cc u O z p- UJ r> UJ to K Z

K OF < <_> z a < p- o UJ cc CJ Z z o o 10 z UJ O H
O D o hi U o ec K k cc cc ft. 9 p- CO 3 S m to

o CD O a cc I o o 3 o z UJ ft, -i o p- K z to 3 p- p- O
< < CQ a QC < Ik a UJ X •< < u z o K CL _1 a < o
ar cc w •J cc 10 tn X 4 u X -1 uj a
o CO t- o

8
> u Z p- -J z o K UJ r- X < X UJ

J * -1 z z to •< -i < p- ft. t-»
-> p- K ft. OC

o K- o ID u => K z < ar Ul ED U- V
<_) =3 tO e> o o o u_ H o X w > < n O O jt CO hi in z

^
^

282



in

c
a>

E
E
o
O

M-t I
4-1

\
(0 CJ

o |
*4-l JO QJ

c x: 4-1 OJ 0> £ o 3 01 T3 CO c
M o> *o a x: Cu QJ -3 JZ E c 3 at

01 a. a W E OJ u 4J o a x: OJ 4-1 o CO O
U a U l-i l-i <Q T) u to Cu i-i 3 CO

CO o> o *o 0> t-l I-. >> 0) l-l

>> 3 o a; TJ a 0) c ^ X *3 u 0> CO c -a

E c c t-l 01 T3 O QJ c oo 01 QJ E o Z 3
Vj o >> 00 o 3 o CO > O u 4-1 CO 3 01 CO

< 4-1 v^ E c m c 3 XJ OJ X) 0) >> (0 3 CO >! 4-1 01

c CJj u 00 u 3 u Jj U 3 O X 3 x: "O
M

a> < to 0) 3 01 E x: o- OJ i-t OJ c 1-1

3 x: a. c 00 3 B c 01 (1)

>» 01 x: o o OJ U U~i Cu 3
co u x: o 3 x: X O l-l o o Cu o

00 < oo o c o l-l u OJ

o o i-4 CO c T3 01 3 >s "3 OJ u •o OJ Cu 4J 4->

M
01 > CD •o 1-1 c OJ x: PS CL 3 O 3 CO

O o N "D CO OO c QJ OJ OJ

n CO u U-l 3 0) C x: •a >> 01 U-l QJ u E E X) 3 |-0

< "3
o> E cu s: u > c o k4 X. o < QJ 01 O
E a. o CJ o CO a u CO > Cu

IQ x; 0) 3 u XI c QJ (0 O u E
01 cd

L, ^ o- L< O c CO l-i at E x. 3 O 4-1

xi 3 0> TO o (U 1-1 3 •3 X 3 o o
w a to z OJ o 0> l-i l-i 4-1 0)

o 01 X TJ 00 q X •3 O •3 QJ x: QJ 01

0)
3 a l. H a) tO c 3 4-1 OJ CO Oi a. 4-1 3 Wj 3

QJ
3 o 3 a> C CO l-l 3 c 0>

x.
CO £ N X> 3 *3 x: >> ^ CO 3

to
QJ *3 0] o 0> o CO iV> 4J o •3 D-T> 4-1 X O O

M
i-i OJ J-i D (0 QJ O u 1-4 QJ 3 o O c O Cu Li Cu

c CJ O bO "3 QJ O a CO M oi CJ > 3 U t-i XI 3 E
o 3 •a 3 4-1 ax 3 a.) Xj l-i <a *3 O a QJ l-l 3 c

a> cr a> (0 4-1 O 3 3 C 0) 01 00 QJ cr *3 o O u
4J £ 0) u E 3 M rn *a CJ CO OJ Xl o *3 3 •3 c O
CO u TD u (0 (0 M (0 E o> CO OJ 3 CO CO OJ QJ CO

E
l<

E 0) 0J D n o 0> 1-1 u 4J -o 3 c x: Li

Li
U-l 3 a. *3 1- x: n UJ CO Qj QJ o o C O o QJ O c

o QJ u o 4-1 O x: 3 3 c c C w c QJ Li JZ c
Mh < >-, > cu 4-» (0 4-1 O CO x: >^

3 vj
o> c g E >N l-< U-l c c >> OJ OJ 01 XI Q Li

o
t-l 60 l-l TD u ^ 01 CO o 0) c x: x: 3 o

<r at u < C 0) OJ »-« T3 CO CJ o *3 *3
t-l

4-1 CO to Cu £ c o C CO x: 3 3 3 OJ 3 4-1 3 X QJ C 3 E
c CD

CO X 01 QJ *a 00 o QJ i-i Cu 4-1 CO CJ

o 3 3 "3 o <u oo *a c 4-1 OJ OJ QJ QJ OJ CO 0)

01
CO (0 JZ CTJ fD c 0) oo x: c c oo 00 OO *3 6C 3 00 u 0) 3 00

4-1 o c 4-1 u 3 LU CI. n) c •H o l-l u l-i c x: V4 O u 0) l-i O Li >\
crj *3 U 3 >, 0) -ID T3 CO OJ CO 3 CO c x: CO

0) QJ
0) 01 CO c *3 0) o 00 01 x: X. X x: 3 x: 0) X JZ

CO o E E 01 01 o 1-1 c OJ QJ u CO *3 to 00 o O CJ U
CJ x: 00 3 CO o 00 OJ to OJ Li [j

3 0> u "4-1 0) 3 l-l OJ t-l C •3 c QJ >
c 0* u a <4-| x: &£ o a id T3 *3 *3 U-l O T) 3 "D 14-1 *3
o £ O (0 rl o V4 O C X X. o cc

4-1 AJ E 0) o *3 OJ o OJ >> 01 QJ a> QJ OJ 3 0)

a u G.O 00 01 3 o CO x: X c X C X OJ X x: QJ CJ
CO

14-1 u OJ to c i-< 3 O >> 4-1 Cu o OJ c >s o o *3 CO Cu 00 01 OJ l-i o TJ T) -3 Cu "3 (0 QJ c
OJ tu CO x: u JZ OJ C O 3 4-1 XJ Li d; E

~tf u 4-1 CO tg 5 C x: OJ c 0) O X) trj CO n CO 3 a. CO 01

o Cu o jr. £ X. o x: >, u x: x: 3 sz X x: X X x: en

<) c a ?s CL H H QJ CJ H Vj H *o H H H H o H CO

-J E l-i CO BJj T) XJ 0) O O 4-1 *3 >-.

c to Oi OJ c QJ cfl CO CO CL c
o > V o OJ •o QJ l-i x; c *3 3 tO c- OJ 3 'O

•H o x: c 00 O 4J CO o CO XJ c 3 •a OJ cr 00 x: OJ Li

cc 4J M 4-1 *o i- x: to > 01 x: 3 *D Oi

a. OJ 00 o> to 4J 1-1 o O (Q V) QJ X >
OJ cx X c J= D O 1-. CO u 0) X SI a. U 4-1 o cO

co CO o 4-1 LU lui o CO LM CJ > Cu )H OJ *4-t o 3 ex:

IT)

a>

a>

c
a>

E
E
o
o

>-s
Si J

5*< Hi

00

5.

Id o
1 *X in -1 Z

IT

u.u. o

<

J
V- <

2 a

<
u

in

U

1-

z

to r
IE h <
< z IT

u
<

u < in

n

«

I

f i

< i

)

(ft

0)
•rH u. 01

3 H 4->

(U 3
,U
' n >,p +J

1) 3 •H
!) !.

>, OTp OJ
•rH +J a
10 10 trt

u in -i
liJ >4

> p
•H \£> rH

C cr 01

S rH OJ

-p 0) C O

e o) t-iH£ OtJ

4JTJ r-l

C C U +J

n O D I-H -p -H (I)

U CJ E O

QJ O W ^

CJ -P H
a! O.

XJ rH

O 01 TlCO
O t) oco
rH -H O O
CrH CO rH HCt<H
CO o
rH CJ rH rH

OJ O OJ

OJ OJ ""3 Tl
C +> 10 -h

•H aj S O
W) 3
C C^ CrH OJ

fl OJ O r>0 -H

CO -
P. rH rH >.
E OJ O CJ

•r^ JZ! -r~J -H
-P CO rH

P rH E O
O 3 Oh
C &H OJ

JS rH
•O p CO

M O

rj

3

g-H-rH
+> P

P Cfl 'H C
O IhO UJ

OJ -H J3
•o P O P
O CO P -H
Sh OJ 3
ft > c

C OJ OJ

in

rn rH C OJ -H
OJ O CO > P
> O CJ OJ cfl

H Tl bD
0" OJ P -H

J3 CJ OJ >
C P CO > cfl

OJ rH -H C
CU ^J

-

cfl p
rH C P CO C
O cfl cfl C O

> rH O P P
CO Cfl W OJ rO >
ft SZ P >< Cfl -HH) 3W 05
O O E
C_> U) c o o

rH CO 'H rH Tl
:>, cfl oj en co

C OJ -H —
cfl ft P E O rH

Cfl rH P
OJ O 10

rH O Cfl

P o
CO OJ

S. HH
OJ P o

•H * O O >

C J=. rH T3
CO OJ P l»H rH

3 3
10 rH E E O
•H c„ o OJ S

K £ X) c a

OJ rH QJ X: rH
Jx! X OJ P P -H
rH V tO CO 3
O cfl C P C
3 p ifl CO -H J3
p n-j CJ

uj cfl C OJ Tl cfl

.h hx: o »

OJrnCCOCPO

CO TZ r-i ^ U +>

S C £ 13 C Oh

O 'H CJ E rO

CJ u O Tl
OJ >-, OJ

r-J QJ >
O J3 P rH

jz: OJ 6D CJ

CJ OJ -H *H
> Cu O CC P

OJ ft CO "d J2 rH

>, cfl P P 3 -P
rH OJ -r< O
p rH C E QJ cfl

CJ O O -h £ P

C o CJ OJ o
OJ OJ • OJ P rH

E *u p oj ,r^> cfl ft

O O > > E

CJ O ft-HrH3EC0rH
cflJ-EPcflOcfl OJ

•h cfl jr; Q O ft
>, C E P co P
rH O OJ OJ ^ rH

C-rHbOCflQJ ~0JP3
op-a j3oj>oo

O -H 4-> 4J o •H >H 10 CJ -H 0)

-+-> > o -H OJ OJ rH AJ H CC ^TJ

crj Qj s
•.: rn rU C <" J'

rl E C iH H T) O IfH QJ J
C0 rH Ml T) OJ •HOP

c c 01 tn P -H
c> l> OJ Cfl CO £

CJ > rH > E QJ 3 c'

rH rH o (h -H CO J
C OJ 11

5 > -p
OJ 1) rH o OOI

> 3 Cu OJ Cfl C/J cd

111 C 01 U) C ft P M >
13 (X 3 > H X n •rH CO 3 IxJ OJ

CM CO

m IO

p F
1)

c CJ

3
+J OJ

rH r.

C) p
u.
u. Ml
I> C

•H
10 rH

a)

.C T)
p -H

(0

OJ c
w 1)

cfl CJ

283



<0

a

c
<D

E
E
o
o

/***\
Mi^uM
1
^" Fr?flnv" -

1

,

—

TO O
4-> *-> 4_

>& »J^ C
qj +j aj 4-j

4-

c u c 4-»c r- OJ TO TO 00
r- •!-) CL.—

E_ J3 (/I O.
1/) 3 L. iTJ> TO V) -i- a>c < -c

a; — QJ +->

l_
+J CM QJ .— to CL

1
4- S >,.Q TO CL
TO "O TO TO

A
**

i
i- c VI E cn QJa is rt3 -r- E J "a

at (/»>•»- ¥ c

l| 8

5f |

QJ —» to E to +j X c -o
t- 0J2
OJ +-> .c } °

\ (/I 01
+J 5 w aiu cxOJ <i> c:C -r- O >, C 3 X53 r- -r-O c +j ia •- to r'A c:
ZD +-> C V c

03S

+-> OJ OJ O 4-> \J • <oc - +-> i/> QJ TO >> ^ ^ ~-
aj +j TO QJ 4-

\ Q-E u U -C 4- Qj — QJ AJ- >,
•C - 4 E OJ

<->

u
s-

-O Q_
C
TO +->

c
2 TO
QJ .—
r- Q_
>

natives

indi

airports.

T

7,

Objects

A

for

your

us

termi

ned.

of

the

fina

Sincer

>T a? -

* 00 C_)

z QJ i- i- NT3 11 >,

o S- QJ QJ <— OJ "O CL
« 5 +-> <T3 +J (/» O

l-O

•— L. &. O (A O

>> QJ

T3 QJ TJ r— -i-

> D_ U
QJ QJ c cn

TJ

Kt- +-» jk: C </l V) QJ C cn

05 i- t—

1

r- C -^ c
Qj .—

1

C _j — 4- O 1/1 4->
T3 4-> —1 ZJ O -r- ••- 3 >w« tJ C CT «3" -t-> c C +JZ; QJ Qj C 00 i- O O ^nj+J L OJ<5KS

O O •.- +J r— C u
qj to qj

E 01— — .c CL
tO •<- 3 QJ C
to c cn e

OJ
1_»-Q to to — cl to O C •r- •.- QJ 3 -^

< 0i c 3 E *-> O E O CtL U <S> QJ
U. 1- t3m a>D QJ (/l -i— O VI +J

t-P

00 2: t— -C -t-> C > COt tJ
CT» • .Q

-t-> C A3 O EC -O 3 .C >, c 0) L. QJ .- ^J 1/) u
>> C r— +J +J >» S- E -> -C -*-> T3 C QJz< TO TO O 3 -r- TO O QJ 4J "or a L

UJ> -c _l -C 4- +J OJ -r~ ^ 1_ Q.
1— >»u0 I— TO J= C > jj CL

4- +-> a; 3 *-> -t-> •- ca; 4- TJ QJ
i-_i >> OT O «- 4J J^ O in -0

K<

wf3

QJ W U1 tJ s- >> OJ QJ •— c ZJ

to

U

3
1- 3 1. (D JO TO QJ UJ

s
-i£ U i- o. e:

L-
-Q

QJ > 4->

. ^ .,_ ^ ,_
K. C TO

TO CL
Cp- OJ O 0) s

oS oj L 3 cn -D OJ -c E QJ -r- OJ •.- QJ
Lj~ E CO DrH OO Q h- •-- 3 Jil< w 3 LU

T™

<D

QJ
(0

c
oa
to
a>

cc

01 Of VI£ .e o.
•!->

C <*- u
01

O C -C
01 *J
j-

a> J £0 C *J
0)-^

<n !-> »
c 4->

<0 *>

ai n
01 JZ +J
JD

O
O UU

<->

s ^ ai

c o> s. •

3 — i/>CD*J
*J s- c
10 JD OJ <D

E ^ E
t- C *«O a> e t-
**- 01 0) T-
C 4-> J3 C 3

O fO O"
C (O u Of

<yi ns i-

(/> -c >,f at 4->

t— »*:•=f c <-> E
c * <-
01 E -4-> Ot

+J E i 10 a
c B -c _
ai O O 4-» *t
E u
E HI 0*
O 0) •C l/l -,
U

-̂»-> •* «,*
i- c

c

c 2**
3
O
>> u
(- °l-O Q. 4J U «> 10

(0 m o)
CT E E >-> ai

3 C t- «- 1.

O O ai

>>-* *- *^» ul
(T3 c COS.

4^ E •r- i. ai

C 0. a>
(0 c ai 01 c
.C x: .C V) •-
(— I— t— 3 Ol

lyi O C
-^ UJ
(.

a 10 <•-
-0 >

^ CM CO

II) in 10

284



0>

<D
-I

C
<D

E
E
oo

n oo

o- 7
CM

1

1

*^T"
'

O •

•-ao O
oo

'"i-^f '3V * -ft, •1
CO i-i

01 iH O
CO to o

41

> t3o *« CO 13 SZ tO 01 <-H

CI
CI W 1

iH W

31
at C C CO u
Ih to tO 01
CJ *H JT

J2

01

X 3 01

H O > •

J= cfl to

«s </» IB §1 M C oi ^ 3 3 01 SZ 4)

s=: o "ra* \ S# B̂
S1-| SBH

•H CO )>4 H 4)

•H tO C
C B O.TJ

i-i

00 OJ o to

C7> 0) 4-»O oo Sol "2 |13 CO 01 C to

C 0) to

41
4-t

tN rl CO

00 01 -H

rNsSLlJ C CO g U-.M h OO O
tO

*T3

0) 41 ^i X
O0T3 -H U

cj « <
I—
ID

a>
J

C| IS " • » o

Ssz&l'gi*
W -H "OJ H JSH 4J T3 U 4-1 C U-l

CO rH
a. 4J c

P3
V

WO) rH T) 0) OJ OH OO 3 C <H J-( -H >>OlXCOltO-HOliJC
-C 01 O 0) .ouiuto

o •

4-1 CO

3 4J

CO T3 *HC£H
O 3 3 «H

*H
4-1

co X
o
DO

5 o \
4j ja j_ c o oi 3 a

oi 4J o g o u. a
O =3 o O 3 (0

4-1 4J 4J
01

BO >
UJ

M-t JS CO ^ -H U O
4-1 rH 4-1 tO CO CJ

Ss C
rH >H

01 0>

•v -o 3 -3
3
CJ

•Hi «-n o OOOo
01
.a

to T3 to C
G U 0) M (0 ai o v«OO*O4J0Jt0UOQ)

4J

l-t to

tO 4-»

01 c
-O tO CO 41

3 C rl

O
T3

t3 o a. QC /-1 H 14-1 C J3 C M 3
4-) id 3 111 CJ O h o 01

rH 4-1 O O
rH O -H S

t/1

rH
•o C 4J O *H flj tH CO i- *o o o raw o a 01 *i-l CO 4-1 w
3

O Oi U jG O 01 O 41 W TJ 3 Uh
a u ai c 4J c oi

•H
tH

>. CO

0) C 01 4J 41
O •H 4-t 01 rl HUSOIIhOC-C a\ a. r! tO 3 C JE
S ai > o c oi >,

J3 O 4-1 4-1 • > r-l

UOfO PO-H04J
•H CL IH >-H 0) 14H 4J -H c^j. u-i

tO £ U" «H 4-1

CO *-» ^ c c oi -h ai a 01 H 01 U rH U-i o 4J 3 0) O cu O. OJ H o £ oi u O^4J-H0J*O3«HO OJ tO O l-i oo o
C u g m O u C CO 3 Q C U -H OO 0) J= EC tO

<u Vj T3 01 -H tfl 01 CO O 01 OJ CO 4J B 4J tO rH 4-i in 4-1

§ O —) <—1 4-1 4-1 4-t C CJCJ_l4J4JrH01 l-i a. 3 (0 rH c
c a 3 a c co-nn) 41 41 41 (d CLntO -o 0) -HM 0)
H a o a <u -w £ h O H 4J ^ j: W O "CL C 0) l-H 4-1 -H
UJ 33301604)3.0. •H4-»CM4-IOtJrH J3 H CH 41

> • CO 01 CO ai to a *H -H to to- oi O H 41 XI o
O CO 4-i OJ J2 3 - 01 TJ S 4J tH 01 X. CO 01 U H U CJU M >-H flj CD CO X 91 C£ 3 4J £ £ iJ 4-1 rH X tOW i-l CO CO O CJ CJ H OO 00 O CJ 4-) 4J o c tO 41 *H 4-t o

U-I H Cfl tfl 4-» 01 *H 01 O *H C i-u -H C to i-t U (0 4J
O u (0 • Xi ,0 *J J3 j3-H4Jt0U3O CX*H CJ 4-4 O J3

14-1 U 41 4J -O 01 • u u oi c a. o B 4-i O 01 4J >,
C cO •H-uxooioieco HIH 3 H M-l 4J 01 *H O CO 4-1u O u 4-t t-1 CflOlfH N-H C CBOOOtO U<H 3 41 41 4-1 •H

<u H T) oi m u -n 3 -h ^ cfl O O XI Cl 00 -H J3 01 v-i 11 C JZ CO c
•o 4-1 1J CO O *T3 iH O rH C B T3 C U CO > 4J X O 4J 0) 3
CO c 00 CO u ri'ouhqifdaia UO01010101-H4JT3 •H CO 4J 00 4J
0) 0) c <t •H CJ co o> c a j3 -h o CCJH£jD)WMC 4-1 C >> 01 00 l-lJ S H a> oo U 0) 3 ^ CO u J- u U 4) J3 U (9 3 H 41 tO 4J rH O 3 o

<u T3 n-) XM4-taicooi * c BOO ^£ O-O g iH O 3 rH C 01 CLS OOH ax CO o w OJ 1-J -C JJ 4J 01 M B-Hl-'Gcflu.G B 3 O tO 41 CL
S3 to H B a CO M c m-. c-i-i uj Tj c e OJ oo(x-hs:j-< -HO B -a X CJ -H TJ o
0) c 3 cu u < 0» oi ai a -h e a; o. 5 CJ 3 0) O CJ 3 01 tO *H rl rH

<H H (0 CQ H 3 U £ S QO o co oi rH a-a o O 4-t 4-1 01 3 41 o00 s C 4J oia-Hoi-uwa-n a O J= 10 • -H £ flj CO o H a o xzon 42 x: •H C 3 -H C« o O 01 4-iT3H4J01lfl>tJtH 4-1 *0 41 CJ X 3 4-1 \ 1 (JrH C T3 a u ^ CO CO 0) c > J= c <H > C -H 01 flJ O 01 cO o a C 41 01 \J 41
>^ C 4J CO -H - j3 to *j at oi ft! oi to a. e si u. 3 u Cl oi 0) x u
to to J o ca a. H W 0) >, > T3 u -^ • to o a. oi co 01 0> CO O 3 4J i H
.c J CO O <H T) 3 4J tO 01 •H H OOU O £ 41 £ iJ rH C a 4-t tO T> j= Q^( H ^ £ l-i CO 4-1 C C S 13 00 M rH C CJ > O 4J JH 3 tO C co H »• «

4-i 4_» 01 00 CO CD CO to • 0) C 4J •H 41 0) 01 -H 4J T3 O -H 4J • U >-> t>> 00 O H u J* at u 3 y-< d B u) oi «h "O CO M i—1 i—1 4J TJUh 01 T3 CJ U TJ 01 ? M > pH 0) Cfi CO o] u C O O U >^0 O.UM 3 OJ H3h£Hfl014liw X 01 C 01 4) )-l 01 v I 3
td l-i 3 J-. CO J u h a, O £ -H O CJ OJ c soou^M-o-om u to 01 u CL u a u *H^ ai i_> to3 O <0 0) Ld :=> 4-»0104JrHO)3-r-* 01 OrUH04ICH 01 o U 0) X 01 Cl OJ 4/T

- S 3 O 1~)U 0) > 4J M 01 en (-) c «h oi i-) m-< 4J 3 -h b a. oi > x to tj 41 3 tO 8 ¥i tr
*j3 • 1-4 H O aj 41 .* HOOT3>OCC J-l OJ 41 tO 4J O 4J 01 CJ c to c U o
01 l-i 3 C (*1 CO co J5 CO H^UT301l-i>^0 QlJZU>GOCUO

H 41

4) O 41 C 01 -H ^ cu x c o&L, z: « 3 to a H J ^a.oi(OTJD.aicj 4-1 3 u to u -no h aco 3 u 3 CO 3 to V w

T- CO
f^ r^ nI

<D

a>

<D
CO

c
oa
co
a>

cc

3T3

PS

(O

285



a>

+-» en

OS u
0)

U m-i

t- o

x a.
3

c

E
E
o
o 286



00

0)

a
<D

C
O
E
E
o
o

a -(-• c

to

d
o >,

>> s-4 a. a> c ; ^< id TJ -H p
rH H >> rH O • rJ CJ > i-l Xl CD -P •rH^ CL CO CO P P |—I TJ CD tO p ^". rjoo U •P >> to 3 r-i CD

• -P P C 0) ChH Ih XI p Q, CO f, i-i Q.V. to 3 — B. ^i ^i O co x;
CO d CO O rH 3 co co cO d c x: x; ui q, rH c %-• <w n i-i E CD CD >, 3 p CO

• 0] ^ iH mo dEKo ii^ ^ O ft TJ >> CO -.-1 1-1 O IJ-rH « CD ^ d r" c.H rH tnR £OD» +J E co 4-> e -t-> c to c c x; -h -P CD - c: ri
• ftr O *-> a, to t. CD >> 3 ^i -H O C jj CD -H +-> f-, -*-» CD to to t-i > o

t"! 0) <m O CD -a - CD O CD O CD O -H t) W CO -t-' til > 4J co x; |H IU T'-' ^ i-h ml o -i-> ox: C^Erl^ Vi >,x; i t. i i, i, co •
. i cd ti +- HI co a

cd co dl •H C+l C0OJ CD t~ ri-Pli Id I' Codi ; d o - to dP > o O M CO CM O > *-> tOXl «rlri tt«l O t-i-rH-c CD -<<- H t-i X) -HCOtn p|tj WH C J) •+->CDt0 •H CO -Cu c0 CO CD CO CO f~ d > d i • o o
CD Q, | 0) l-l CI -H M a, -a 3 x:xi>> oEt-i-o- i cj •.

.

Q) O 1 pfl toE CD C tn !h » TJ +J OH >,U [O D 3tOtO>-»tO —

'

H TJ to o d»T)MOO o -a to -^. ^d ti'dln X +J •- -H H d ^. 4- C X +J+JHJ fl) I. 'H C C* -i-l CO iH SD CO to tH rH O. C 0) >>T3 -M -H d X 5 T3 i-l Gi CO CO O O P
0) t< I0H 3 to K CD 1 <D +J i-h o > -p d o -p qi +-1 a c) >|-H i-H 3 CD 3 CO

(H P iH M n X -t-> t- hH Qit) ^ cOQ)ocut-.to +je dod CD 3 to a. o uOO tlV.: -H d t3 o o. a> a> OH 0; 'H TJCOQitO T30 c a= to ^ CD
•i-i O 1 E TJ cocoVhcdco-^-jx: O.CO O TO d d tOH <i-h -H O ^ CD a o.

OlOWH p h x: C i-i CO 13 i—1 O *-> OO +-> >rjT3C OCDtO E C-H ^ CD Om *J- CJ CO P r>- CO o. -a xi t3 ^ o TO CD " O C "H to CD CO CD 3 d 4-1c^m •» CO O -H • x; i-i cd co co a, O. . tj bOP i-l cfl !_, .4J CS t. cd i—i x: p •rH *rH >>
_± ac swo F-i CO ^ H CD T3 to tO CD -H fj t, , ^~. .H a' P co 4-> 3 CO > rHOJ E TJ a>-p+-> f^^-'+-> cd c - rt O-HJOH-H >,COMHrl 1 ^r tn +• C +jn CO - •- to 3 t> 3 CO to i-l CO

o fa e <d c co

4-'c0>i-l CO-M t.,iO H 1- 1 • 3 1 rlH CX <D >> s: t-i u CDf-i-ID,cflOdcr, r,Hd to n t, i c CD CDo > P I—I CO CO CD O p. - ^h to -h x: bO rH 3 <D Q, O CD +-> i-0J O" • TJ *H Oh t,CQ <t OJ CO CD P > r >, CO 3 to d ^ id 3 oiht) c oco^n n i-h C CL,o o ^i P CO 3) iH O a •«-> • CD tn -H p Eto> -h3+;h -m • CO CO >> ^. r -3 .

TJ m o '-^
* do WO cd d o i-i <d i-i d 3h ai i-Htutoi-i .a. .h ti] O rH a1 CDo cd a, - ^i3T3 to C0?i-I-H xicox:fHox:cDo>> n.±: o- O > > (D Ih o-* E o co d - ^ o -^ -H o o E t)4J 0) >-P f. >4-^*J M4J P rH CD I-. O > Qi4J O

i-i 3 d d&* ^ o r** d ^ n « m <t-icj >» in a. 1 O 5 C -H^ fn CO 3 X 3 oo a. c <d c 1 CD U -M ^ ~ ihIioh - Ph >>h c t-< o.' x; O CD 4-1 tO C O CO CO
t- a U :-< I—ixtx:cDtotototo CD CD O. D .H ri tI H O u 3 >>x: 3 to C I—1 »
•h x: c o :

;

ffl Cd-P 3 3HHT) 3 cd 3: to co a- to-M r <m o p tj x: 00 CO O, t^
> o O +i O-OJiHiH MX O UlriH: tint HI-. CD to 3 IH -rHH C-hM cd o Ov-!CDQ<C-t->CDCD I-i +j p.tj 33-Ptooo" oo . E Cm to 3 O C Ih IH COO k x: x; t> d X! -r< ^ .H to 'Hoo i—i x: +j ti : <n d to o 3 O >> 3 O CD

r 6h 3t CD

o x:
tO CX4_)

£1 CD S^-m d 0)3 >i0) i ^ U-, •CioSoB nde o H fn^ E -P O In • tO^' CO XI i-l CD rH +j a' > x> +-> to o i". co t_- >^ O to TT 4-»O CD <*h 4-> Ed) to Q) E -P CO to ^-1 i-i - cj03+-> 'm-hC+j::h h M •H CD C CO CO
bo CO CJ P o CO CD x: to -h 3 o to dro ocooU-h Ht rt 4- TJ H X CO •

P-t flj U Q> tn t-t Q: d +1 « 1 t-i O O OHd x; CD^-^CDrHCOtO N r< 3 4-> 3 ^-^ IH Ihd O »-» CD ti-c p H ^> 1 O f- iH t, H cj S n,,H cd +j ^X)c;-x> ci -^ c p-. 4^ d to C O' G! O
i$ O S 1—

1

to CO S CD CO O CD > -.CD v^ t-. f- i-i c O i-i O CO p On Ttnx; Q) P-* X: to E P O^t E -H to H -PX CJtlP 1/1 W 13 4- O CO P CD CO-j: cO x; u, p a> o d CCDCOE-PO)-l-> (fl^X-H tiHvr +- t. n .o l-< -P TJ - P C.TJ p•—

«

TJ +-* +-> p i-H t. o cox;^c^o d coin - t- TJ <D f^ CD v. CD (-, O ai G' tocu c c> CD o -H t,

,

iH S +- olios +J -H t,_ o +-1 -H O fn C: T- t 1-3 > 4_) Ql QI i»
co to ,* c E to +J tn T3 O O Cm o 4-> O E tov, c0 k x; d O C Q' -rH CO CO E 4-> C3 Fhp\ t-t ** cO cd :-, to O <*-* - CD^'HCDA-i C C CliOO+J'rt !' T.1 E x: i—i -h f I h,l

e >» CD , 4 TJ ON r H x: o c > -• to x: co <1> 4-> T3 p -H <J) = V P CD t*

so,

you

5

nrojei

of

the

'lev.

(|
c»h +-< f-i C r- 4- E > O O CD CD +-> a. f< £ o Hi hH i; a' x; ti +j r ^i G TJ v -o o •M d p 'i to 0) -3 to f-, -H O+JH+JHIll+JCtHdH.CU E C > 3 f-

•H CC r 3
•* CO X o to

l-M u OJ O r:-o p d .. ,-, +J fn^ (h CO • o d x cd o o in .m cj ai ^>3 >o s »i: M Air,ii(ti(«oW/-> to c co cd «h p n -r , t-, -^ .r-3 c
frl CO cd to CO ~.' 4-» Q, l-l to O XHri^l 0O •hi-i o.co o+j^; x o G- ip d
^

CD .X H X: nl -H >h 4-1 t) 0) -u a, mo rH 0JX4->dtOC0CJrHi-1i-lfH E 3 IH o iH G)
Ih

3
cq

co t-1 0) to Q, ij Q.c >.ot) oh co +j ca t<.ri > td rj ri o r. 3, x: cd x; xi .. (« ^
i-4 >-h CO m x: c> ^ M ^^ • i-i CD CD » > -. co cd ai t*H r; bc-i o t4 o S o < x: 4-^ >,

4-> o ai

CD i—

i

-P CD 0) l-i 0' i-l • to +J Q.+J c ro lOf-.f-iO+->X>CD o£ 1 t< tO 4J pS P *H XI XI d CO O • to tO O CM H fl) CD C to E < . CO' a' co to x:O CD i—

t

IH f- OriH O h Q)+) •> OTJIOiCOI-OJ? > CD >> tj ttt-tr-
ta X2 TO tD O O O CD *H O O • E O ^irHCO 4->CDCDdrHC0Of-i0'4->OO CD O d f-i -h O <i- CO

t^ 0)>A E-i w t-1 ti-i +J -P i3, o riOH^<H O «<rH •HtodcOQ.Eej'M n,r +j c~, to P o £-i E

^ CM O
00 CO CO

+j

a>
_j

a>
CO

c
oa
</>

a>

cc

X - in CD 1 -C - C CD p P O
•i- to 13) S- P >,••- XI O HJ O
TJ P .e ro a) Q.P c x: cnj

C <J p a a 41 'r TJ O P
CD CO XUO C i»ti CD

a. Q. C CD C-r- Or-^TJ CD
O. E o o -r-i— oro-.c;ro
<t l-H

i

projected

ities

having

gnized

that

sted

with

va

rch

can

be

f

It

should

itself,

woi

on

influx,

a

See

also

p
O (J

in

P.r-

TO 1 «J-

CD C
aiTO o

fo CD

c °
XI
ap

<U o

cator: commun

y

reco

Foreca:

resea

1977).

t,

by
pulati

rowth.

a; o
-Q un «3-

2 g

t-

aip 'J- r— ^ 1*- U O O)

Jl
a.
ro

o
? s_

r- „, o -»a
.S ro * S <« ;? "°
'r^ lw c_ *3 m ill O m fll

[^ CD Q. C *- > pp v 0) Z c P >, O Q-'r- ro •

1- ,f 41 O +J o uli— s

1 "
O-Sl

o
4->

•- m a)cz <j ui ai ui

cz
i— t: jnjt: « t u

ity

of

d

from

It

is

lems

ca

of

thi

tese

an

er

plai

by

a
m

energy-

ndicato

TO
CDp
ro

t>
O
Q.

(/)

'JE o ,_CU .XIPS-3T0 >-i

i— _ T^PinOt-OOCDTJ^in +jt.njt_)Q.lOcDtDc
o a™ u Q-i -^ 3 o t-

C CO

u V rO <U

^, ? Q.r- J= 5
TO «- c ro P <D Lake

io

ca

erien

of

Li

CD O) C O .= .
"

| -r-

e '^ ro <t- (j i»- >
E P

CD
CD
XI

^j o CO CD S- Q.
° 'i: IO CD ,j t/i 1 D£

0) >- CD *!
C ro x >»

to s: o t= a, p
TO S •" 01 +2 t; O CD 1-

t- -a = * O S * " s: to in
-

3 CD P "S*1 " "ioS
>l o JZ

.- I/) Q..C " 'IT.p i—i j-> CO!

0C 3
cd c -^ err

c^°
*- a.

LU

CD

COp
Q
TO

3
iblic

at

Draft

E

energy

ion

of

'

n

of

the

Sociolo

that

U
boomtow

already

t

EIS,

"

--ip
C CD

J? ... ^ P o c ro **-
_^ CD CZ Q. 0) 4J nj .„ j_ TO = ro

c
!r,

U_ to i-;ti«i«
CD

4-1 J fr_ m 4_>

Ol C O J_

« S CU i-h u "" '~Q
_C CO Ul n lu £ V 3 « <" ?!-Q r— !-»-«•- U« .Q 4J CU QI

-C O CD P U) 3 E r- !- C
p ro U C •- CD 3 P

c GOCrOTOOIEUICU
i-H •+- CTiOiz) j: d cu r --
r-i O CNJ -r- cr^ P £- S- P o

^ CM CO

1^ 1^ K

287



00

a>

a>

</>

c
oa
</>

a>

DC

-"O "O T> >> <U - >»
o c cd C «-> »/i ai a> "oO <T> Q. m m J- J- TO

fO o a> TO 3 CD

U "O «— k — !-> *->

O CD CD +-> TO Z3 W)
•— *a > D C *-
o oj a» t- * WU 4>"0 TO cu <-J J ai u

— O in c
to no
e >, TO •>-

Ulp OP
TO U "-
c ™ « y
TO ft f O

TO *- w
r u L «
5 <->«

-» O c "O2- o «-
i- c

s- *j ai xi .-
in ••-

to -c 4->
. a/ i_ <-> >, 3

ro -c ai >— XI
4-> 4TT **- 73 .,-

oj
ui

H
U
OJ—

1

o
-4-J

ro

:-ofi
o
i-

Ol

c c O-4-i
to OJ £^ "^ r- 0J F= Pffl £H OJ

>°° -4-» -O

•^ c OJ

Lake

C
licatio

h,

and >1
OJ

-4-1

o

c

o 3 T3 T3
+j 3 *i 01
1- Q.= -H >
in TO aw oi- u u

u.
c "5 <-> "o
.it c c

3 f-
ul

no

q o oj
-o <-> o in t-

Ol ID

«! *> x: C
J— c to i-

OJ *->

41 3 C a;
I- CT-- c
0) OJ =) 1= *->

3 m

4n 3 O
Ol "> s-

c *-

0J
l/l

OJ

c

OJ

OJ

OJ

u
*j -o Ol XI««- ro <TO e

ooi i- a 4-1

E o o u.
OJ
•Hu ° °- u
c OJ

OJ o
rt r. tO

3 >.y OJ u
Q. ^ O o a

0) '- u i/i

Ol
C OJ o l~

(Qr £ a
Oi 4-1 3 3 *-

! ^ a; ro

4-1 -C 3 j_«*? II

°> ._ * .

<*- o
I
•— "O "O

ro

JO T3 "-
) 0) ««
1 TD -4-1

01 U v
t ~ 5 S

'

- O. 0) j^
. a. t. J3

i
* * .

p

,— «-* -i-i -^
10 = « «-

.'- o> r no

U Q. OJ
>- e 1-

jz o a.
S o 1

OJ

OJ

~ J= ui

r— +J OJ

^ c s

« Ot<-|o
ro .4_i

O !-
Oj i- u
4J O.-4-l

ID U
t_ (^ OJ

OJ OJ •—

nj m

Qj a> a*^ 1

+-> »/) Q j= a-> cu

c *J p^- ^
F <n »-
OJ

£-L

CL
u a> -w

1 3 QJ Cc — -•-> -^

a»
U =3 4-1

1/1 ts
TO c a> »-» Xu 3

O TO 13
ifl «1 fli

U
in Cl

O

O
0- alys

ch

I
the

TO
QJ E O QJ
Li fc-

TO
Ifl V) w*

TO OJ

m u C
,
— m 01 CT

IT) +J S-

5 £

:
o c

.
" o

) OJ 'Z> —

. ^j -o .

5 .2 « * S^5-5 °
1> 3.-4J

-r, ?T «.4- TO OJ .,_
i<- 0) i- u
•" -S

1 o
4/1 W (Jl ^« OJ.^ „,
10'"- <
"-

i. *J

«J -1-

•r- ID

D. v>
O OJ +J
OJ 4/1 (D

S- JC T3
01 4J C
» TO
O OJ
a- 4/1 -

3 01

!_ TO .-
OJ U JO^ OJ TO

Oj -Q 'I-
OJ 1—
JC 4J1 OJ30

4^3 C
<n 3

• 1— "O
1 TO TO OJ
J= O ^

f— u Q.JZ O OJ 1/1 -4->

O «-> 4-> > •*-

o-

5 «, S;
S

TO

_oj-o,J

OJ TO

O
' »j a.

UJ >!''

I-S ;S

3 *»5 £

r- U ^ 4— C
4—4—O
TO TO 'i-

O -4- 4->
>- U TO
t- t- C .

O OJ -4-

OJ 01^
-C j^ TO
<-> TO -J

OJ . ._ —
X -o
OJ OJ

E

°3 = !

§§ 0<

tl £-0 !

* -l<
o!2 o I

S^ °-

it- ji
T3 s. i;
3 o 3
+J 4/1

'•M J! TO3 S-c_ TO *>

S 9 o 5K

OJ » (.

1/) t/>

O QJ CD CD CD

S- I- «-> -^- c
-•-» (rt U "O

>> c s-
in CD TO^ >—» to t*_ .> u m

" N ro **

"~a;l2foa>o'-'3*-

u a.
C TO t. .

4-4 U O

4-» 4/> TO
TO TO t-
s- 3 oj

OJ c
> TO
OJ Ol

S.2.

aj a .

: 4— <Ji
J 0J Cl- '

at- ai o

4/1 TO
3 4—

3 aj

1
<- -

1

OJ -o

^_ -4—

2 5 S «- * *.
j^-^ OJ u> 2 "> C

-* TO
"> 0) TO C

O TO
Q. u
O .4- '

S- 4^

3 t-^H
c |2

>«c""^

C 3 C 4—

J= to <J1 S
OJ

4-4 J=
5 uj +J

o> o- _
c J c

>>
oj 5. "-
E TOO ™ c

4- in «« Q O
c 4— 4-1

TO >1 411 U
3 *J J= OJ
CT in 4-1 m

4— 13
TO 41/

C -4-1

•4- O

I 4-> 4»-

OJ c o
5- TO

1 Q. C ,

. "O OJ 4

4= 43)^
: TO c TO

' OJ TO 3
1 c i. a-

to aj aj
> OJ cI— OJ 3
!
u 0.2

s^

CQ
•4- C

t-1 J3
'

in

* 4—

! OJ -,

•^Ito?^

CD s- £ u O) JU Q).r- >
in ro *j

jd 1- CT) Of I-

C o •

oj in ,

$

O-"— 4—

CU C OJ

-.Sfe

C\J 4J_

o S 4-
4-H (J

*> >)
OJ C +J S-
1- oj no ro
3 4— £ m
01 ro 4— lji

•- > OJ

4— -z oj
Oj E c
•^ 1 TO
>>l^ 0)

3 01 OJ

O J= J=

OJ
ro

^ _ oj >>C 3 >,+J
OJ »-> .^
O-CQ j^ ,—
O. TO
"* TO TO 3

0/ IO"

"O j=
E *» oj -o
TO .;- C ,- .

__ * .4- TO

o <n
J;

j. oj q
TO W

Eoai 5
"+_ sz OJ *- OJ «-

4— OJ
«- *-> J= J3 O-
l»- 4—4/,M . TO 0.4-1-1

pacts

plar

Since

ogy-

where

be

ca

ding

9

n.E <- 4—
4-4 OJ - V

C . C 4— 0 OJ .4-

"O 4-1 J= TO •— •)->

t- r- u > 3 X TO
TO 471 411 O OJ 4-1

O i-i <-> B S^l/>

-O TO o tC O -o 5
TO U TO "«>-

53=a

^5'
r— 4— TO 4—

CM

GO

CO

CO

I- Q. > t- J= <->

00

s- o <->

1 oiH m
1 4— 00 s-

00
1—

0)

0)

c

E
E
o
o

•

bjj

c
•> -H 4->

44"^ CO JS ^ >, H 4-1 1

4TO M X P O^ C ft T3
t 4—1 C O CO 4H O f-4 HO 01 M O C •K 3 —t-i -h 3 «j: >v, 4J ft CO E C •> (OH Cfl^
• O 01-H »M-1 (-4 01 3 1-4 O- <4-4 10 X4J 3H CDXCDCD1C4 s

0) 01 ft 3 H OJ CO c« 4-1 CO CO 01 OJ OJ CD4-1C4HH-HH>0 d+»M n^ BIT) B (< O -• O »4 CD +> 13 <<04-> ftC ftCDCn V OJH ^-l^4>J?. >»C8 OJ .<-- 1-1 CO >, C OJ •• S 01 CD E T3
CD CD O cor C

S nx:
3 j-Jija oo-oc^ HOIOCMl" 0)\cdCcjJ > "H 4-1

O" • O CN C OJ C cflH-44SHCDC04->^-vC >»p 4-1 CO C
C CiOCJJ-HCO^tHftOlCO^C >,B OHpcq C01

OJ • 0)\ at t-1 4-> Eh iCh-HC

+J .H - ft-C X U il 4->30-^^ ftCDOCD ijy -H Cm
t-i«< +-> -O U -H O H "a 4-> tV OJ 4-> O V CJ O
O Q t-i 0) 3 OJ T3 H CO COJ- «-4 f-4 CD CC\ 3 C <n -c 4-> > box:p C 4-> cotq C oj -h

0) OJ C+JH >,») (h 03C Of-iZrVJOO-C-OO * > •+>W d no*/ ftO • E"+l C O ,S cfl co ccoS (-4 03 to a) c O -H CQT34->4DC-HOC0O 4-H f-4 ft Ctf 3 J3 • OJ•ho -4>-> Oi ed
£h 10 (4 0)H

ohjzo (4C0H a m -O 3 1 73 f-4 CDH -C rfS 01 tD 13
4-1 4-> C «>0 OJ-H 4-1 >V| HO cfl. 1 C OJ XI CJ \ C H

01 -C 3 -Q ft 08 Hh CD O W) ft MM -H 13 O >> 3 CO 4-> Cfl > r-\ ^i to JL>-•" 1 t-i "a to
•4p C 4-> in >, HEi—1-HCol ri E 01 i-H 0730-H COCOE •H T CD CD 01C t-I -H U -t-1 OJ
co 3 in oj O -C

>> O KhHC ~H f-4irH OJ Cm C C OJ OJ 4-> f-4 3 4c2 m c h
00(4 «1 OH C (dri Eifl^ «! C CO-H f-i fnQ 3jS O —Jc> f*

-t-> C O > C +J ^4CD CJ-H-H1-4C0 rHiVHCJCl! •> OOO •-> f<4J >> Jl-3 +J OJ M3 hj-dIh OJ T3 4C-4 S E 4-> O O J- 1 -H CO •-C >H RTJ 4 .h S 4-1 O CD
4-H > C 4-> 73 OJ c c «>-4 as .»«H a c CD cfl E C »4-> 3 >,crzr;^ O C BH-H (fl MOH W WO OO •J3 i-OvD CO >,-H • 4->OCDCcfl .CD H<=>< HO fl
O M C C d 3 T3 O CO C Cu .^-1 Eh Hp fi f4-ri f-i-HbO

"Sc—

r

i H O O
ft ~H O f-H CO 01 HilAh It OQ O O

- HJJ* «3 J->» 4-1

^ <H CO >,0 3 C H cm
0) C ft !/) O CJ H CJ b04- C3*-H i-ji^^ W <<

•Vh I* O O -H 4J COJtNOcflf-4 4—1 Cm r co 3 C -H C >O KtIC r-1 O CJ 4-> -H S-.UN jSC KhdOMJ 0Jf-l0JO-HOO<H-H
1" 4—1 O -t-l CD O t4\ 1 O CD O O >>C ft3-H4-lf-4 4->OH

OJ tvi co c-4 n) t- 1-S CO ftp >M C tH >,C4-4 HH 01 fi > jn oj 01P 0) 3 n > +- tJ OCh nb 0) iT)4J\ Cm HHh H B X 3 CD4-1
CO +J 4-1 +J O C CD U -HCq+JEcOp+JiocjcO

ft C E CO f-44f4 C H |H 01

QJCHOJOJ "IHOOOK nlH-p E 3 >OJ2 OJ OIHKH C
CC in oj oj en M C4JCDC0ffl3+-, O.CDx: 01 -P CO O C»H

C 4—1 itH IV) CD CDO^JCft 03>>C4-i t3 Hh CO 4J f-4 -H CD
O OJ t**?.^ jS f* 4H 604-1 CD C O ftE-i CD = CDH4->HHOf-if-lH •£ 01 C »T> 4-1 <4 4) 1—1 v-4fH004-> 6073 C 3 - ft ro tj co

1 01^^ +J - O^ 01 ^}riC ft-H « 3 C 01 tw C c/l co co
01 4-1 -3J ^ k. ••4^-> HIDOJ r-1 OO- - CO - ofHtooj ro to c

C\J TH^t *Vh ft +J IV4 -OJENOW 3 -H -oW • 4-1 IV,

Oro CO E > U -MH 4->rH
CMi—1 CD 01 01 01HHH U 0) 14

4-> CJ 01 jz: CDH
CD » O 4-> f-i r-1

4-> -H
1 1 U O £4J BH lit H1HH H4->01T3 <CflCfl4-ilT-

ft 01 r-1 -D O XK3eHC4-10J 3O(HtMC0 oj f-. f-4 o x; co OJ

T3 'Of' O C H . MCO CO tt. O -H tl-4 4-> IH 0I4J 01 4-1 C 3
OJ 4*3 c>» ft r 0) O ft-H « 4J OH n t4 O ID 0) 1 3 > C > c- u

-1-1 4-H 4-1 01 01 C^<HiDt)H Coo 0J4->Cj 3jS T3 o*h ai oj cd co OJ
CO 1 -H Q)t4 4J 10 cd toiC o««o)cj -a+J co en e 1-4 cm f-4BJ C O 4-1 ftTf OJ CD4->OVOCOCD c: CDf-4 CHCOOl-HCO ro

-*-( bOf-l -r-t O ftcDJ34-lftOJ !jr\o<H-«-H>, £ICD0Jf-4HOCflHC0
4-1 Oj co > >, 3 +J << N*J 0)X HO 4. H OUT- O Cfl JZ 4-1 OJ cfl bo p,

»1H E OJ OJ3 „.C0 bOO cool -• ivi f-4 4-i -H > CO OJ Cm CD c
OJ J3 XI C 4- >lBH O 0)H C-P't M4J 00£0l«3>0j! <u

cfl 01 OJ CO CJ 4—tcfli—iO<-i4-i»,jr:ocD>.C!oi bOC S M CD f4oihr Cthh oj 1—1 Cfl4J|H 4H4-lHd04H<D cfl C vm 01 S-, •n.Cw4-> OO ft COCD -H4->3 CO C.C'O •> T30JHOCfl4->C>- r-l
4-> -H -H 4J X CE>h+i Jti liioitiiiJ 0)<-sC4Jr1 H-H01H

OJ >»4-i Ch C 11 H H CO 0"-0-H -H >, f-4 >» ro co 4-1 h box:»Bh 3 Cw CO <>-ico £34-101 B fi olirif' 30 4->4t-4tOf-4CflC O
O riH OIH >> C04t-l4-»0 1tHCD4-101-H-HOCDCO nttCiTjoiOO^'ri T3
01 O CO r-1 fti-H -ax:o >ics 0,3 c: -v< co> 4-1 ai 3 B Cf4 C
4—1 4-1 OJ O 1-1 r-1 C 01 l-HOc0coCMr-lcfl>

<<>.->>->.& (h4JCDC001i-I
to oj to • Xi ro

<t U ft O OJ CO C/lCDfH- ftO-<CD (h
t-l 1 (-4 -C 0) 1—1 4-1 CO 4-> 00 -4-14-1 O C OJ T3C3 x: -a • JSr bO
CO 4-> -H 4-1 4-1 lt-4 1-1 -C 01 C f-. "-C JVlHrt 111 Cfl CD i-l 4-) 4-1

OJ CO 4J C cObO COOJOlCD'OCOOft IH T3 CD 4-1 f-4 f-4 C f-4

IH £ C O *H OJ CD-H4-)i-hC 0£C fn^O 3 fiXP O O f4>u 01 3
O 4-i CO O M 3 t4 JC-4-H ft CD bOt-l CO I* ^ 4-> O Cfl4->^ B «M O O B O

CO? *
CO 8

ad

288



0>

a>+»
•+»

a>

c
a>

E
E
o
o

T3
OJ Ul QJ OJ

aj x L. x rs >, QJ c*J£h O 4-> QJ O E QJ X o O
c c *-> "O X 3 •a x +j -a c
o <o 00 |— •t-> E i C\J
••- i— QJ 03 fc- QJ CO >, 1- 3 4- aj to J ^°
+-> cl on qj o on QJ QJ -r- O C t- XJ J o
<d 3 S- o i/l "O S- X M- X nJ ^
C QJ «3 u O QJ o +j u- to c •a s- ^ vi °°
..-.— >, Sk. > U_ A3 on qj QJ ^xi cni— oj cr U r~ - QJ QJ +j ^ =3 >
E C J- X c O rt3 "O 1- cnx: 03 O V -c
O-r- <D 4-> 4-> tO •M a; S- CD 4^ X a: ^J ro

U in Cl 4-1 03 C io C o to T, -= *-'

O C i/l x: to r- 3 -i- CD S- QJ QJ ^ +j Z>
f0 QJ i- <- 4-> !- ZD "3 X) on

"i\i ai o -C CL >C qj en CJ) s-

CO -t-J O OJ 0J i— t/i QJ 1_ tQ c QJ "O LU X
cn «3 O Q- 03 03 X 03 +J i— 3X 4- +-> O cn i/l +-> *-» QJ E 03 3 a rVC >- o o

4-> O 1— c O C on E n3 3 O QJ QJ \ X* s- o s.

"D QJ o CL-r- X QJ x: 4-> X > (O C\J o
Cn (U C QJ-P O =D CD > 4-> U_ on on rt: >. «•-

> O 0J C m L. 3 - QJ 03 s_ U +-» 4J
<D-f- C (T3 Q_ aj O *-> _J E X OJ cn QJ QJ ,\ (O W) C

ir> X S- fO O > QJ U • u i\EO«l
X) i— U OJ QJ 0J QJ 4-> x: c - • s_ >>-- +J c E <D V V uj w
QJ (U 3T£ £= C +-> i- 03 OJ M- -a *-» C ^ QJ U \ >>> <o
Li_ X> S- *-> -t-> •r- C QJ 0J > 03 A3 CO r— c V i- ID QJ

r- O on 4-> S_-r- S- QJ C XI T* re io i

—

i—< to "O +» i_ S- OJ r— fO+-> Qi s- i- C • o CO j (J3 LD Q_ecu QJ aj m +-> (0 n3 4-> i— 0J <c T3 1- >s
• O (D (O 3 3 ^ 3 QJ C (T3 n3 --> qj a. LMO Q. O O OJ O 1- X S- 3 4-J

U I- E CL a. c S- OJ +-> QJ +-> rt3 +~> 03 O
QJ X QJ *«- s_ x: +j C c u c

•<->-»-> 3 QJ OJ QJ -M Ct— fd c o
O — O >>X QJ T3 x: o •<- 13 *o <J o <— QJ
S_ 3 CL.— X r— t— u Q. ^- X)
Q_ QJ M- C CTi .— +j 03

Cn i- on l/l 3 •—
• o c +-> CL U QJ a

i_ c o t- OJ "O aj •.-.,- Q. 03 X on i

—

QJ O 4- QJ *-> r— M- C • 4->-t-> s- rt3 «- 3 +->

3«- > 3 =J O •r- on <TJ 3 o O o c
O <TJ on TD O O r— S- QJO QJ C S- i- X QJ
Q_ "O «3 L. X c o J- s- on X o QJ on E

to QJ t/i o on -a u H- <* •*- +J E
QJ -M QJ "O +-> •r- -t- aj-o rd on O
-* C C r— ro c +-> x: s- i- qj 03 TJ 3 i- u
A3 QJ 3- X O t/i *-> o s- QJ C 03 QJ X
-J E 0J O 4-> •^ QJ O"0i- S- O QJ l/l on +J o

QJ x 3 4-> 3 4- U C QJ 03 •r- S- 3 4-> +-»

C QJ +-» OJ i- cr O 034- 4-» 03
OS- QJ > TJ cn qj on 0J QJ >^
O Cn+-> 4-» C QJ S- C QJ S- S- s- jC QJ U 4->

^ SI 03 -,- •- +J O X O *r- 4- Q. X QJ QJ S- S-
CO 4- i/>

QJ T3
id
cz
U +->

03 on •— >,
+J Q. >

o •<-
o O 3

4- O
c
3

a* X C +-> A3 J- o ^~ 4- <- -O U c cn <V on M
CT X P (D N OJ C *r- X f— c CnXl S-

"O a. ro 0J C 4-> C QJ <- QJ c c C S- o
E 4-> C WJD A3 S- C •r- 3 cn QJ 03 QJ S- QJ CL

Q3 a; =J O QJ C T5 QJ 3 aj na U i— QJ o QJ +-> CL
^ i— on "O O T3 +-> X -M s- CL S- cn > 03 O_

1

-Q 0"0i— CD a C +J op um 3 o •r- 3
CD 3 x >> c C X 3 OJ ZD i— C 03X O 0J I l/l q; 0J

+-> >> •r- U O QJ U) 3 Cl4-> on X OJ o X
(J 3 03 •t-> i- 3 x o • ZJ 0J O E OJ 4-J cn QJ Qj +->

i_ O C_> x: C 3 (— apj3 1- r— -^ S- s- S- S_ 4-> S-
C a> >>co l— ai a>, o (/I 03 .— O c o QJ •r- S- S-

>^-o +-> <u E i- s_ QJ QJ O >}*- s- •r- O > X QJ o
rO 03 M -^ E i- QJ QJ CL JD to M- i— QJ 34- 4-
x: a; on 00 T3 i- o tu a>u QJ QJ4-> 4-> "o enct: QJ

l— -j S- id _J 2: u 3 C S- >1 QJ >•> r- "O to S- 03 QJ C QJ S- on
OJ LlJ O A3 3 U X QJ U r— S- O 3 on •«— QJX I

en E > -M i- E o-a: o c C 3 QJ CL 3 E M c
0) 13 vo 03 «3 t/1 OJ X OJ O > O. QJ rd QJ A3
i- CD c m ro QJ 4- -p aj Ol CO l/l enr -o 3 x: QJr— X C X x:
C3 h- 3 r~ CO o •— O «3 S- id i- <: 03 on o3 on 1— XJU- 3 O 4-> 1—

^
0)

00
k_

OJ
*»

a>

CO

C
oa
CO
a>

1 v> in «- . 0J 1 OJ O *- J) OI t- "O i 0J -l
•- c c: O i-l o ai c ** o o t- O C •(- JZ E --
3 O o •- i- r- l-H re Id X +» 0J ID
O---

in a> > c C — in
+J o <-> o

0J *J 4-> O 3 re re S^-n
OJ o ? ^— o b: co E
o = 00 ™

0J
"^ vo

c v s- cnu) u
re re t-

3 !-> u Q. >»-

+j fi <s> C '«~ O re n, re s- ro
> c: 3 ^TJCD -Q -Q r- U. 3 3 3 3 O3 3 +> •U *J •)-> +J s

= O- S ° E

= 2- re£

^ oi oj "° c

5
ro g- u

|re^ > o oj

• re c ^.oo +J *:
"> OJ ?? °cr" yoi u-
0*Jfl f,o o-

re
"> ^

0J
^ CO CO CO CO i.

52

'r;
G

0) .^"5 01o o o o ?
°

1 0,

21 5
X
01 c

*»

<->

re

J

§1
<U CL

2 c

1—t 1—) »-(

x x x:

cn cr» cn

«f <sj o

i-H

od
<-> U1 3 *" 00 CO cn UD

o =2 re a.

,— = o re

u
1-

ttNH
i-i

re , oj
r.r ;oi ri re

re 3 u x o "-

!rf
*J *J O «- >> cr'J- i- o-

a> o E j£
OJ .> o
So- re <t- — oj *-> oj Si o +j >>

T «< 0J a> ia o • -o "- o.— "{r cn re *>
OJ £} u 2 •>->

E 0J
u ^ c 3 re o o .. ^o t.

"- 3 - 0J T>0J ^ in
^ re >-> >

qj -a
"" C

OJ

"O r-
qj re
in >
o •-
Q. 3
O CT
!- 0J
a.

01 -Q •o c co re 0J 1- ±L 0J CD Q_ C
U f— 0J "2 > C 01 c+> m £>t o re
3 3 ii C o TO

re oio
.,- u *>

o O .o o re ^ ,

—

E 01471 0J CTI4-I
O S re W re 3 f— ui x: c s-u in C >> o 4-»

•r- 0J >— oj 1-1 3 *j -r- as
Q. >. 3 o CJ) QJ i IZ 3 c X TO re j= i-

1+J 1- -c OJ O" 0J 0J O flj vl— **- 3 ojU u -0 jzo - *J Ln 4-> 0J *-> OJ <— oj o uy
<J u OJ re C J. 3 _ aJ

C i£J t. OJ 0J 0J >30Jr-JOT3-SC3 ,+Jui',
T3 h r-t 01 JO JC •r- +J > - C od 3 w «1^-
5 +^ Q) ^ ±3

re"
a*
r— X

Q. C it- 4-> 3 CO •— CO 3 j_ CO +j O •

C u sz o o O^ a- Jin" a ."m E '— r
w

t 01 1— •!-> S- "= QJ *>

3- 0J
c re

s-

o
o.

oh"o"
^ .- OJ

= sls°•^ CO i
. * — 0J

ri+j T3 re

co ui re re ^° "J ^ — •—

g S 1

5

t-
,
— ^j-j • re itj re

oj -3 j oj ai+ir-

c S «o„ re3-* X -"->OJ ,01i«
s_
01

E

o
J
c

a.
re ^ o

T3

re ui

a. c
oj re
1- s-

re

o

re^-
3 a> *> re q- I— — C -g <> ^ •!-

a 2* i-
, i re ojr^ g^ 5jS2o o >

to

(A
01

re

o
re

o £"$ •^"^S 00 >>3 ^ i.
u,

Q.*J cn ° oj
o. D Q O oi •- 2 <" _ ui 35 rr c

IS "^

re^.

o

c
o

o-

CO

0J QJ

id "5

*j -t-> 2

0J

... = 0J
* OJ J=

3 21 e t- re °oic i/i p cn

O •*-* i«_ C OJ ° r—
re ^ oj * re

ai i- *; u ^ u
*-> 5 o> 4-> Q,, 0J > OJ01 3 j_ j_ ~
3 re

0J O)

"o re oj r*-
'

r- C O O. q, Q.T3 t.
+J 0J i-» C q_ oj ^j

QJ ^ aj *J= c re 01 ,r" 01 ^ cj

O')^ t- > l/J •»-» *r- +J --- O C O qj
c 01 .— ro -^- O-.—o 4J re 3 —

\A ^ re J= O 3 oi .c re +j qj

^§1 1— -U Q OJ i- o> • ui (— •<- >, re «-

•a x> s. re oo 0) N Ci— S- CL-O
t- ai a in . i~ r^ oj qj oj oj

i- ^ ai re > oj oj cn 3 Q. -+J •*-> C 0J t.
o re o o c o o S- JZ -*-> 01 co re re oj jz •.-
*J > <t- 3 ai CJ CJ Q-*J ^1 00 I- rH E E Oil— t-

*s• o
00 o.

289



a>

<D

C
<D

E
E
o
O

z

3
HI

Z o

* o u> C tn
< a - 4-1 ^H T3 4J C
» ^ m ceo co i i o x: h

Q
*. TD H Uffl (OOI 04-iCcnw>,

5 z
CD H .H .H 10 C0)Hr0lfl-H4-lrH

i
(0 4J >,0h ^HlO-HOOlrHHCO.

* o on Ij 11 (Hfl O hIB 0)Dh
i ca ai io u cr. •H4JQJ U14J 0)E3
< m 3 3 0) C W X B Ul

* « O tT M 3 r; 4-1O1O0ITDH-H4-1O
o O 01 XI OE-H3C-HB. OT3

C >H 0) ft. 14 OJCOilflrOOl 4J C

1

P o

Bla

rmal on

F

Lake y,
Ma

n U) XOJOOliO
0hC-H>,4JX01>
H -H -H 4J h 41-H M
ft-> oi-hti o m mCO£HC HC-H

K P c HO- <o 4-iojoieh-h(o • am u
0) a*! o co C Bl XI 0) X c

W a) e ooc 100)3 (0 X -P >i d) (1)

r-i r-i V 0) OJ (0 i-HXi'O • rH 0) <0 "H M -H

H tf CO 4-> x; x; m s s ft.4-1 04-1 -H^H 3r-l 0.0
(0 r-l CO Wl 10 4-1 4J O (0 0. cr 3 E -H

K ftj 00 in ft, 4J .-1 O i-l UhHOJOI>E01 |440 1h
cr> co <h e o x; -h 0)OXlT-.faOT3 00)

-
a UJ a) .-1 E 4-1 H U 4J 4J 3 O to T3

H

<

C 4J H C 00)r-lHV4 C4->01
h-

01

* (0 IHIH » C 3 a. in hp. it >i-h m m
z in o « iH (0 rlCSO 3 -H 4-> rH >-H4J
UJ z CM Oh Oh (0 -( T3 0)i03oi'Ooi><in lH-H

*
u -* ni 1 g x; o oi tj oi X X, 3 E rH H
z s >1 .H UJ H M OJ tji T3 IO0IX4-) 0)^H0)O4-i
-J

z
u

„ u rH Cn ai XI C -h C JjQ U WIJ10C4J3
Q

(0 -M -H c 3 rH 4J 10 ^4 0) H 14H (0 4-1 4J

z
-1 ° 3 c en » P -H i0 C Oi <U 4-> c «jx o xo-Hin

J
o a

** H 01 C 00 c no ft. 4J HO) Dh X 0C3 X0i4JinT3Cr
-1

10 UJ XI e -h 0> iH in c h C OJ CO in C C
tc > 0) (U T3 0) C E -H CM (U 0) CTi 01 -H +) 2 <no3aico-Hd)-H

z Cu C tn.n .-i .c -P < 3 O M E C C C OJ rH4-l-HinHHg4->4-l

£ y >, (0 -h a ra •H u W CO cm 10 e •H Cn a) XI 01004-1 rOWECC
G m c p e -p in «d: l-H 4-> -H C | 0) H (0 O - -H -H

K
.c aj oa o> s JJ -HO. 0> l-l •rH Bl -H B CO wu)Q.3co -4-icj
e-i s e-i -P > 0) 1 u • C -H H U) H H OhEhHMH-I -Oh

<|
XI 0) H Q 1 3 u o > 3 -H 10 O W Q.01-H4-l«4-llO>iin

D3jC>, C Q +J • c E 0) 0> in Oh4-ic»
Cu C .H -P 4-1 C 01 dlHQ S W oi E x; oi 4-i HOOCOI10T3COIC0

10 U 3 -H ai >-. a> u 3 HO X h4 O.HHOXO. 3NH
>i H J U 00 H J 3 U • (0 U 01 4-1 (0 4-lEO4-IE0)O-HU
n 0) >ico a io j-i -h c X H oi c o -h x; u 4J

T> <4-l 4-> 0) .y a+Jrj u o <D C 0) >, 4-1 4-1 T3 XOC>lC 4-1 H4-1
Cr n) -H 4-i M C h 3 CO 3 tp-P 05 0) S 4-1 to E-i XI -H U-IO 1*-!

a' , 01 Oi W W (0 o Oi/i .3 Cn E C 4-1 X -P -H C 10

X.

UJ* °
H J 3 H (0 J
U (0 a) w

M 4-1 T3 -H C
cu o in 11 i-i x -h

0) 3 10 4J O
•H CU

>.« >.13 E'H BlH
r-104-IOIO T34J'0

o e cu > -p
• (0 ^4 -H ID f-)

« « W 0>*l£
• H 3 -H < 3 in

4-1 U lIH-n
C T3 CO

x -h c in c 4-1 h -hCn03inOCiO OJ
n z Vj 0> 3 C co (0 ^HOC <0 0) MH (0 <T\ H •HOO3O0)OH-ijr

o
<i

Z i->

UJ o
SBfflDHW S Q CU D U)S U E •-< ft. XinuooiEo.04-1

o
cr £ u: ^ ^

B

O

en

CD

Z -i

O H d
<

ii
a:

5
z

0>

<D

a>
-i

a>
<o

c
oa
0)
a>

cr

290



-I

O
V)

c
o
Q.
</>

a>

i- CM

d d

O
+»
Q)
—I
+»
C
<D

E
E
o
o

^H 1
-p

(0 "0 P
4-1 4-> 1 P c 3

4J -a c •p a a oi

4-1 c
ai -p.

0)

E
0) UH
rH 0) -p

4-1

01 X cp

•-i E P C r- XI 13 u x; oi

to 4-1 01 * f0 0) 4J

o i-i a u in CO a >i c p
H c (0 •P r» 0) 3 U X) hi
4J a <u > <N XI O 0) p

f cn

•H H a) g a P e c -a 4J ^ P 01 P
1-1 4J a -h W 4-1 01 H 0) (0 CO 01 w oo o
U in 4J

in

10

4J
4-> E
3

-P to O
01 -P

p
0)

p
3 . /r-l

p
0)

4-> P - 4->

O 3 P CO 10 C
W 3 QJ >H<P rH to C >1-P a O f \l "^ c 01 O O U H O 144

•H D1 4-i co ro *r •P (0 O 3 p >,/ I c U CO 4-1 -P 4-1 -P
(0 T3 P if 0) T3 C T-, CO » L c •p p oi o co in 4-i

X C 4-1 1 Tl r~ >i£ 1 0) 0) c vi oi Ul a « oi tp -p io p
•H 1/3 O CM 4-1 4J O CT P / 1

^ cn P >P c P
•p U3 C C ID (0 a, P 0) rH -P < -P 4J 4-1

XI 10 13 o • 3 to E > co a g co

3 <U <d e Cn to rP "d p E P P rH TD -P 0)H 4-> 3 to ai U 01 rH 10 rH 3 4J\1 4J 3 0) CO < C p
c U h e 4-1 « P a 0) to u V-^V c u 3 4-1 > O -P •p

c C -rl c O T3 tp r-l 3 >! 0) \ ^f o O CO -H O 4-1 E a 4-1p (U D C 01 • O T3 cn rS* 4J >i 01 c
M tn •p E n C « 01 0) -P > P col

""^^ p 4-1 X 3 CO < 0) 0)
10 (0 01 E g 01 <0 x; x; u cd 0)\ c W "44 tj Cp 4-1 -P E

1
£ fa rH >,4J 4-1 0) -d cp « V z 3 O 01 O CO c 10 0)

0) 4-1 10 o flj .-1 to o X P O 4-1 Cn
O XI in r-l * p X XI u CD 4-1 W 4-1 tO -p co co

«H 4J <n a Cn«J- O 3 4-1 0) 01 P PC C tO 4J c
C o co c •P HH CXjQ in 3 cp P OJ - 0) < 10 XI CO

H >1
£1

H
0) ft

H 01

> 0)

fa
x:

0)

e
4J

P T3 >i
E 3 E .* E O

tr 4J p 4J »-h
co s
4J

0) C XI •H CO ip U 01 0) r-l XJ >i 0 W P CO P P MP d -a
c 4-1 C i0 01 H -p 4J 3 3 P p W CO E CO 01 -p c
>n 10 •H 4J o x: id O T3 01 CO O. N D4rH P - CO

cO 1-1 •H 4-1 CO 01 • 3 4J x; o > » 01 P OJ rH 4-1 co ij
£ -p rH 3 [fl 10 HI 14 W l/l • to p CQ oi a o a o o a;
SH 4-1 00 O r4 ^H 4-1 ^ 0) a p 3 O K NO) 01 MH

Q) tn O O 3 14 P. C O 4J 01 oi oi 01 O O O rH 01 o
X c ^H 10 0) Cn 01 00 C XI P 4-1 a >i u cn T3 CO T3 • W S
w fa C T3 01 -P MH E cn oi 4-1 •P c c CO co rH CO CO 3

0) * T3 P M 01 1-1 § 3 0) 4J M CO fa p 3 P rH • 10
h >.P3 O C T3 01 E -P g c D1 C c C rH o io o x: co 1-3 0)

K l-i CJ 10 til <U 4-1 P (0 - O H 01 ai 10 03 0) rH fa r-t CU P p
.* g XI C 4J n rj p a G XI 4J 0) 3 >! 3

Cn c >1 o 4-1 p EH H C CO CN Di o EH O c u • u cn a P 03
a. (1) ia p s C 4-1 01 01 P O 4J -P to CO

P ^ « EH (0 MP a) 01 4-1 rH C •p xi a o in 05 S S 1-3 U
*

O fa 3 > C XI £ O P 0) a>

U 0) 0) •r4 4-1 4J (0 p to a r-l 4-1 «1 3
• ja cr> r-H a a oi (U r4 O H cr

a P ^ 0) (0 0) C IP to E < P r-t •pox: 01 O

z

s 2 fa & 1-1 10 (0 M — a 3 -r-i 4-1 p O

CM
K
<< d

291



<D
—I
*->

C
<D

E
E
o
o

en 0)

c in >
i 01 i

rH 1

1 i-i 4J u u 4-1 1 TJ C
OJ . 4J 0) XI in 3 01 01 O S»i 0) 01 01 :*.

d minciJ CU 4-1 c rd 4J D E 01 01 4J CU 01 4J 01 4J c
OJ 01 • -rH O x: oi en c 3 rH 0) t) in 01 3 oi a > 4-1 o c •r4 ih x: 4J 4J CJ O ro

jj » a o c 4J . c c -4 in OJ3X 3 01 144 in x: in c C 01 10 E x: 4J ro 10 ro -u a
•rf j3 a x: c ••*. in -h oi <T3 U 4-1 Ul >,H 4-1 01 4-1 0) o 01 in 01 •rH O Cn - 4J 4J -O 01 O in E
e •" < w £ 4J -h g J| c J2 4J CnT3 4-1 4-1 •r-* C T) 14 14 u E <0 -O in c in 3 H T) U C 4J •r4 4J TJ O
•H In 4-1 CU 4j a oi in -h 13 C i-i C o in -4 a 10 C a oi c 01 10 01 0) -H C O UJ c 3 10 ro TJ 0) OHO OJ « m > o in eh • ~( 0) 10 4-1 C J* H 10 in oi xi -HE 04 4-1 u O XZ in 10 O "O c in 01

C . >,TJ 01 TJ 41 CU H CD 0) x> 4-1 •** CJ a oi io x: c 01 •r4 3 -H 4J -4 >i C O ^ 'i-i C M
>i CU C H ui £V~i 4J > c * en c o o 01 S cu 4-i ro > O 0) >1 OI rQ 4J -H XI c -o cn E XZ 3
m in jj s-iC/i cu ro io in cn cu 3 WJ 3 >4 c oi--1 4-1 U 4-1 rH rH O 4J XJ C ro 3 4J 01 O *h E >,4-l H O
Ql 4J ~H 10 J-H XI U m O 01 03 cu o -4 c > in 0) 10 en ro -u in in •-H > 4-1 in ro H>0»EW 4-1 -rH (0 U TD 4-1 xc £ c 73 10 3 4-1 . in 4J >i 4-1 rrj c in 01 >i n 4J O 01 CJ E -h •r4

a) c as 4J oi D< -h m 4J 10 u E 01 H O «1 4J a c <-\ XZ r-< cn ro 0) O.H <D 10 E ih T3 CJ 01 3 •

UH -naJ - 41 —i m >, x: c a o u 4J 01 a C 10 T> 10 10 en 3 C H O O 4J T3 1H 01 01 rO >iXi 01OOCIIU Oi en cu en o 4J in Vt4 ^ 3 O 01 10 3 01 ro x: oi W-H O rH Q, O C C 3 14 4-1 01 T3 C in

in to 4J ro > C > 01 C 3 3 in 01 O O Q.-4 li-l oi x: rH 1H > 4-1 0) Vj xz U 10 4-1 OJ 3 "O 41X 3 3 C W4

01 Q.H (1) ui —< > —• C/l XI 01 > u •C TJ x: 4J Oh 01 in ro T3 in 3 1H C V4 01 10 4-1 4J 4-1 O 3
O QjH TJ >, C 3 h C 0) O 01 3 4-1 Oh oi x: 01 cu T) 01 01 ro Vh Cn ro XI E in in H O
Ui c Q. •* uh H » 10 01 c E O u in 4j 144 x: c 3 CJ rH 3 C C 0) 01 4-1 m
3 —" ui £ CD XI E >-i E • Oi H) W4 JC 01 E x: 3 4J 01 m 01 4J in ro IX O H - C 4J-H 4J 01 ro 01

O CU 4) o x: 3 i-i >i O 3) 4-J o Cn fc -r4 in O 3 O n 01 U -rH in a, 144 c C T> 10 C -rH > n TJ n
»l > > o*j OOlr04JQi4JrOTJ O 10 C 4-1 x: oi o en ox 10 01 M u --H 01 O ro c in H 3 O
01 o CJ > C O M uj c u Cnu-i •-i C 0) in H Oh oi en in 4J -^ CJ T3 3 01 O E 4-1 4J O in E H
m >, au -u H 0) C 0) l-i 10 C 14 c io x: 01 0) 4J in c 3 01 rH > 01 in 3 01 in IH -rH 4J c in E ro

O 0) 3 oi o >i oi o o, s Oi o 3 •n r-4 4-1 o 4J -p4 "O 10 --h 4-130 ro in *u H H Ql O 4-1 C 01 01 O -4

H XI TJ >i XI x: > h m o in c JB H in E a T> 10 4J oi x: oi oi 10 -4 O "O Q4 01 CU a-r4 Q. O 10 4-1 1H CJ OJ

IB 9 01 4-i c oi x: >i u o 4J ig c o in o xl S 4-1 U OlTJ D4 0) 4-1 4-1 E 4J E ro H c O C
•h o W 4J » •-

1 > 4-i 4-i a oi .-4 4-4 01 U-H c rH IH O W4 in 01 C O 4-1 4-1 O 14-1 O 'H •h a^ 0) ro -r4

OUOO «l E -i u x: 4J Cn-O 4-1 CU 10 o O a. 3 in x: in ro u -H 3 < O H 01 4-1 E
In Q, c 4-1 OH JIM 01 01 4J ID c ^4 •h 3 T3 H . c O Q4 0) • 01 4J in O. £ 01 TD •r^ in 4-1 in 01 <-* u
U 0) O •-" • kh no Q.x: H o 10 E C O CU a c -«H «—

1

in o in x: oi 01 >, -h U-l C in •rH ro 01 In C to 01

e tnu >,c*J UH -rH rH O 4J 4J -4 -H 3 31 o ac r4 QnrH 1h 4J 4J en in O OJ H 144 O H rrj x: -4 3 H H
Uj £ Ul OhH o o 3 01 TJ m ro 4-» 10 4-1 E in c 01 01 4-1 U rH 3 C a ex: ro 01 UH 4-1 u E in rH XJ
(V O ro 4J in OJ 01 no QjUh c ia •-I TJ 10 x: > O 4J 0) -h o 01 4J x ro 4J 4-1 c a a H E ro

TJ UHtiCH-n 4J 0) "H O 01 01 4J 0) c 4 gin 4-1 c c x: 3 in E 4J W Oh 10 >i 01 c •H cn cn •rH rH 3
rO x: oi -* -Q •h 4-1 ID ui 0) U > 01 3 -4 en in Q. 01 4-) 01 C k 3 m x: h xi 01 cu c CUT) . 01 in H
OJ oi oi 4-1 in en 3 c -4 oi x: >, c 01 x: E o 4J x: in o 1H U 1H oi in CJ 4J 01 -r4 > -H •h Q, 01 en ro

J •-is: <u in o in c Qu 4J i-i oi 4-t u^ 4-> en Q, cu 3 4-1 01 In 01 > 01 • wj in c c c H Q, in C lH 01 >
xi -u x: Q,>4j in ro TJ o M ft) con XI 01 0) 4J rH > in in O 01 u to 01 >1'H H ro •H 01 in

£ ns j-> o. o cu h 4J nj xz "o -

1

3! o O Hum u *0 vh rQ 10 10 O Oi u 4-1 in ij 01 > O E ro Q, c x: ro ro

ID 3uu « x: -4 C 4J 4-1 c in n o c CU u 04 • 01 r4 £ h u Oi in 3 -h 01 C 3 > c XI CJ C O •H 4-1 O
01 H fl OJ 01 4J en io oi en io 3 xi 4J in u 3 in c > CO 3 3 01 01 oi in O ro in T3 in 3 01 r4 Ul E 4J

E-* H m x: c » o H JlC (10 3 ill ^H Ul •r* o oi en •r4 O rH 1 a C rH u in ro H in ro 01 O XZ 4J a. x:
CO > 41 0) >, C M wan- cu » c 0) •D x: c 01 W O in o -< io 01 Q.UJ Q, 10 -H c CJ 4J TJ ro 4J 01 UH O 01

«. CJ"> XI TJ rd 01 O K U o o w CTT) »J -H > in 10 T> E -4 >1" 11 U 4J 4-1 --4 cu XZ H 0) 4J O •r4 4J

C f-H ig u 3u > A4 O ** X) C 01 44 in QJ 01 "D a 4-1 C 4-i 0) H T> 3 UH O O -H 01 - 14 4J 3 XZ •H x:

>i O >i-u m Sn 01 O 33 u If] 01 Li 11 Url >iE l*-l i—

1

« exo m 01 »H4) C> H x: in tn -u C 01 3 u
in •> in h <n o o ii 3 o en c oi 3) o k4 -4 O "4 O 3 10 •-< rH 10 4J 01 in 4J 01 •rH 4J l-i 4-1 01 01 O O a
xz m •^ . jj a U O H 11 'H 41 10 4J o CnH 3 U4 3 XI "O U "r4 HHU dl-HX "O 'OH4J 10 w an u m c c
Eh (N UOH E>1 > Q, u 01 W O o O rH cr xi 3 •O 3 TJ O4 3 1H C 4J 01 0) H CJ >1 UH 01 01 H 0) •rH O

01 U CU (0 •<-* r-i O O > nj Sl-H u rH 01 c O CU 01 TJ Oh O 4-1 cn 3 h ro 4-1 >1 u x: h •rH 4-1 4J

CJl >< 4J C u U 01 O T3 4-1 >, 01 4J M Q. 3 n ro 01 U 4-< 01 H c 01 - c x in 01 •-H C 01 3 rH H cn CJ* cn •

id In •m oi H 'H CU 4-1 0J 0) HO) O (0 144 .-i en in x: o 3 x: cu 10 01 H C E ^ -4 O 3 4-1 01 01 0) -> c •rH TJ 01

u CN ro C u*D cnx: to a in o x) x: oi c in o en a>-u cl i-i 01 io E- 4-i O 4-1 O ^ -H •rH c > cn 3 O c > CJ 3 3-4 01 X C TJ
O 3 O in O -i-i 3 O O 10 4-1 J3 m c c o 10 x: 3 10 10 cu in en E rH -H 01 C 4-1 -4 01 -rH 10 c 1H 01 ro 10

Of Ui l« 3TJH CT Q.CD U 4J ,-H CU in —

i

rH C 01 H 4-J IH >, 4J U-l 4J 01 E U -H U4 E I" UH c c 3 H E
. CnXl H OH 0"() O 4J ,-H O H c C 4-1 o 01 rH 10 U 10 01 -o u c 01 U-l cn IH O ro 4-1 01

in ro 01 rf (J IJ HI 3 T) U UJ u 3 O -^ 01 10 -4 H in -4 u U4 C OnrH XI 3 4-1 tz xz c O 144 01 -4 X. -4 01 3 •r4 rH 3 x: uj 0)

E Oj &U en o 3 o o <o a o a o 4J s c > e E HI/10 O io o 10 4-1 in m 10 4-1 10 u-i XI E ^ TJ W 4J W 4J Cb HH 4-1 O XI

^ co

<. c *~
t-

a>

c
a>

E
E
o
O

-H
H 01 H
(0 1 41 01
r4 n x: OJ ro c

1 O 4J 01 4J 01 uj 4-1 uj C 41 4-1 01

ro u 0) -rH -* UI au 01 •1-i ro ro c O
U-l ui m x: 01 C£ 041 01 3 3 c aa x: nj c

01 E TJ 4-J rC TJ 01 O 4J C -rH 0J 4-1 O 11 cj 4J rH ro

CO 4-1 Oh E C 01 >i 10 4J c XZ w to tj 3 a in in s a O 4-1

.—

1

c u O O ui CO ui 01 ro Eh h E Cn >, 4-1 UH H in •-4 ro

CJ (0 01 O 01 O 01 CO 01 UH H --4 O C H -r4 T> OJ •r4 < TJ E OJ uj XZ
cn 4-1 a > a in O Cn uj -h 11 in CU4X cn C Uj xz -H 4J

> 4J Cn 3 c 01 in 01 . UH in 4J ro 4J 10 -r4 4-J c
UH X> rH ui ro u. O 4-1 c x: tj 01 in ro Oh U-l UH 0,41

H rO Ul C ro 01 a 01 C 4J 41 01 X 01 01 E OJ 4-J C UH O IN U] C cn •rH O
Ul 01 Ul •r4 Ul Ul rrj 1^ 41 41 41 UJ -H TJ coo 00 C c 01 10

<< D 3 IO. E 0) H Ql in xz --4 cn 4-1 ro --H 4-1 rH Ul O ~4 UH

£ ro O x: oi a. ui c cn 3 uh c OH QuH 4-1 4-1 c 3 cn O
M-» c Oh 4J rH 4J Ul --4 01 3 Uj O O n 3 01 a— c OJ oj a tj CO c 01

I CO ro in rrj 3 uj in 4J 4-1 in Oh 01 C 0J E cn C O XZ
01 111 a-H ai * 4-1 01 01 X ui tn 01 H TJ TJ uj cn E 4-1 ro >i ro Ul in 4-1

a m J^ cn •r4 Ul C 3 3 TJ • 01 XZ C H r4 >, c 11 O Oh m Q,jO 01

10 4-1 ro Ul O 01 ro 0) UH O 01 41 O XI U1H 10 E 300 01 01 XZ 01

U ro c •J in C 4-1 J£ O. O 4J c O rO rH O 01 H UJ C 4-1 41 TJ O N
* H 01 i-H r-t •-* ^ ro x: C -rH Uj >i 3 tj ro - ui Oi 14 01 4J O UJ -rH OJ 10 -H

co 00 6 C Ul C H 4-1 4J 01 in 01 1—1 01 H 01 3 01 uh > O C > 41 C
|Q CT> 6 O 01 Cu ro •r4 ju: 01 4-1 41 U 10 C TJ 41 01 41 01 CO 01 ao CJ 4-1 cn

EH
1 r-i O XZ in E 01 3 ro > uj cn O > -H 10 -r4 01 x: 3 TJ 4) T) 01 m 01 rO O
< U E 4-1 x: h in ut J 10 01 cu OJ h E uj in 4-1 Eh XI •^ 10 Ul rH CO O

4J .H ro -ui 01 XZ XZ 3 Ul r-i 44 CJI -r4 01 E -h -Q ui o>

E n m Ul -h O r0 O O C 4-1 J3 •rH -rH in in U C - x: c cn cn O Ul Ul

s >-
IN • < •H 3 Ul -rH UJ O 01 O 4-1 TJ 3 ro to c . OJ 4J •H en c

(11 C 01 H 31 O S c Ul E x: -h ro in 41 > c -H in 01 Qj 4-1

1

— >, o; >i h . -r4 Ul UH O E ro in 4-1 r-i i-i C --H c 4J -H UJ 01 CJ OJ O
.
u lH C in x: 3 C CO c oj c tj >, cn Q, -h ro in --4 c 01 oj in 01 u, c

' u ro ro 01 ro in m '11 01 . in 10 c c c cn H 3 01 xi oi in 3

<
3 O. 4J 4J Ul ro O lH xz 10 4-1 01 Ul H 10 rd "r4 rQ Q.H T> rH C 3 01 in

Uj Ui E rO D 3 01 4-1 01 XZ ro O, a c 4-1 CJ 11 O C H in xz 01

XI 01 4-1 O E H QJ Ui TJ 4-1 Q, 41 £ -h in uj X u •H cn in c 4-1 O
01 TJ -ui u Ul » H 4-J co ro oi uj in O E O ro OJ 0J 0J UJ r4 c -h •r-i TJ

*ijZ..
r-

CI4 10 C rH ro O 01 -rH -H 01 > 4-1 in oj OJ O Oh Uj 3 TJ 01 41 1) TJ 01 -

^M <
in

0) 01 H 11 TJ N > 3 c in in nj c 3 cn 4J O Sh-h TJ c > Ul rQ
K J E H 4-1 01 c xz -rH U, -r4 g xz •rH O Ul U . Ul X CCH in OJ TJ >i 01 c
ri 01 Ql *r -rH 4-1 10 O 4-1 4J CO O x: 4-1 01 Q. ro 3 tn a. 01 H C in E OJ H OJ > ro

GJt E cnH CD c •r4 C -H C C H TJ -u uj > H O 0J •O ro O • rH r-i UH J-l 01

I
ro ro Q. cox: 01 ro •I-i c in OJ TJ 0J O 0J 3 O >,-> OJ -H 3 C
01 C E E- in 3 CO 3 > H cn 01 Ul •r-i —• XZ oi TJ ro X3 4-1 in 4J 1/1 rH ro -h c O O
fr4 10 01 3 i—i OI Oh O T) oj 4J xz C O 4-1 O 3 OJ r-i C 4-1 In EE-rH

si E E- -4 01 4-1 01 Ul 0) >lUJ 01 c 4J 4-1 10 Ql 01 a, e xi W O 01 XI in 4J

1
U XZ ro O Oi Ui ^4 C H uj •-H XZ TJ TJ H TJ H rocox >, c 4-1 Ul 01 XI 10 4-1 "r4 01 COW- uj XI Ul 44 rrj 4-1 OJ --H • >

>, C 4-1 4J >l c TJ 3 in 3 ID an CJ O -rH -rH XZ >i 10 -H Oh O H UH X3 OJ 01 cn »i m
4C ro ro 3 -h 10 id C 01 O in 3 E 01 4J c in x: ro c 3 in C 3 c ro 41 U 41 4J 01
^Sl X J ou XZ r4 4J CO 01 UU i-i O -r-i Uj H 3 C 4-1 ro O ro 01 O Cn Ul ro (0 u, CO

E-> CO Eh •r4 ro 01 r-i id O O 3 H H D £ 41 01 X 0JX r-i TJ - E J 01 XI
UH 01 Ul 0) ui c 01 > Uj O cn c 01 uh 41 Ul to CO tn UH a

cn nj it 01 4J -* uj Qj Uj — O > C Uj TJ ro 01 01 01 >, c O
01 in ro Ul B -* r-i i-i ro CO 3 4J 3 rH O Uj 01 x: in TJ XZ OHO ui m
ui 3 10 J E IGG C ro J --* O TJ O O >,rH >, 144 ro XI 4-1 cn 4J E- u 4-1 CO Qj-H

a O ro W O in ui XZ 01 11 01 in 3 ro c 44 3 x E cy XZ
01 -u Ul in c 01 x: c 4J T> r-i XI O XI C C 41 rH OJ -h ro c cn OJ 4-J

z . Ul V4H H ro HOC ro O 01 O 3 Ul 3 -H -4 Ul rH C C Oh '0 in -h uj nj 41

u t ui 3 ro ro 01 r4 -rH -H 4J UH 01 uj O ro O Oi 01 01 -H OJ h £ H OJ H Ul H O
I

9

S !

E on h cn a cnHJ E O E c a CJ OnCJ > > 3 3 XI E •- a in in uh 41 10 41

r- CN)
a

IX
*̂

292



CD

<D
-J

<D
C/>

c
o
Q.
CO
<D

<r

to • "O lo s: a; xj
0} un +-> -i= m E — * J£ «
V) l-« +J C 01 3 O CO 4-> *-

m +j o ce 4-
c in 1 T3 -•—
o >> <U C 1-TJ

oi .— o> a; co

OQ l/l I/) I/) II 11 O
-4-> a> > E

e£ £ «--. r c »i-
*J #- LU 4-> -r- <- 4-> ° o

4-> 3
01 t/l ,T_ CTr— i. OI __

plant

s

nanza.

lifted

o» •*- a tj r> Q.3

on.

S

of

th

ss

as

ures

R

is

Fin

be

granted

f

and

water

pi

ts.

These

RO
IB.

S.

•r- V \A JZ -C O Ql

format
Use"

ce

ace

n

"Mea

2
in

t 4J

4-
o

in

the

Id

at

B

must

b

C o 10 •«- c B
.- C .*. 1. o - 10

ID t- = 01 <— -o t- u c 3 -e
wi —' 3 oi +j 3 10 Ol ID -O u

«-> °£ 55
<_> *> *-
ai i/> i—

i

o ro
.- c »
i*- O 01 c C rH
ai *i- "O •>- O rH

O OI
4-1 l/l

T3-

S 2 «
10 c

> T3 4-« OI
O c U l/l

*- 3 01 C
OL o l/l O

c u t-
10 C 111

4_ U 0J +->

i. .,- Ol4J* u OKC HI
- « C —I

Q.*i- I

—

« l/l t/1 10 O
CT 10 «- *>

^ 01 01
p. >- -a t-

c •- ,— u. i»_

10 * 10 01
3 S- >, 1-

po oi ja

o •»- 4-» o
ift-r E c in
t» 4J 10 i—
01 IO OI u <cUOl-'r
a.-- => i-
io 4-> 4-> a.
XT -r- 3 Q.

O
3 t- 0) £

.— l/l 4->

/-N-l- 01

3 t- 4-> 10

Of
s^/ .. O l/l

l/l*^

!!-?
f ^ 0) s.

t- </> <U (/>

"E *-° «"

-Si £

01 OI '^>

01 OI £ 3 ,

14. +> S «
cijo.
O 3 XI

10 >, l/l

r— C r~
Q-< 10

to — 4J

. o .,-

>>4-> U 01
r— ai i—
C i/i "D IO 01
O OI -^ -*

t_ 01 1/1 10
oi .^ j: .*j

VI ^1 4-»

3 01 .,_ -o

OI C O) i/l

•«- -— OI
io ns *r-

w .^ o •-

01 23 io

*j ^ ce
oi

>> .. °> u— OI JZ 10
C ^ 4-1 *-
O I-

T3 O 3
»,— 4-> Ul

•— O ^ 4->

O 3 01 c
*/l "D id

oi 2 "Q-
oi 2 = t.

* »8s

ils
«_ oi "S ti

. T3 J3 -
"' £ «"SU ID O
« _u E

;

o-*-"'C "°

n I/)

c
n O
o
u +->

m
VI t>

01
m D
o

E-

QJ CD
+J c

-o 01

J a»
i/i m S

^ ° '— i/i

4^1
«- J: <
4-1 OI
X
01 3

3 .

t « £
*

3 O "0

Sr~ fc

t- 0J |
^ t in

i— OI
r o. oi -a

ii: id 4-1 3

inD ^ i. . ;

; ^ o o •

01 m id *~ f—
;

i or o1 <d it
: I*- oi"o
] II" ai o o
- £1 t U. 4-1 4-1

•O 4_1 oi •

<— id x; o.
3 .C 4-1 •>-

4-1 n
3 ,- m

>1^ i-
01 — 01 OI
t/l 01 i/i c
ID -* 3
oi •- a a

10 4-1 'C

. =) OI

01 c T3 c aC 4-1 C ID > OI
<D i Qi .O

E c O- 3o o -o
m flll-

OI vn 4J IM 3
ID C O

10 o 4-> 10 . 3
1/1 .,- <S>

o ^ ai
T3 " •4- oo So

<->

£ "O O E m

ij> c _ <—

2 til

l^*1

u< m o u

tN CO

a>
*-*

<D
—I

C
0)

E
E
o
O

M
Ui 01

O 3
O

in a
Oi
•w ai

TJ J=
3 4J
JJ

(0 u J
10 ta N. u

u 0> >l $ <"

01 C .-H \ « c
x: 3 Vv5 >"
4-> ki 14 x^ *"
u o 4J,

. N\5
3 \. Va
144 V4 >1 O^lS >S

OI u \K. *"
>4T> 01 V^ J c
C C > \ ai
10 3

x: oi 1-1

\ 4J -DV u -r<

f\ N 01 W
4J 4-1 3 [A • X» 0)
iH «f4 l\i u
3 C >H >J « 0.
O

0> V)
4J ^H

u 10 -4
0) i-i o>
a 01

10 a. ai
0) o c
•J O -rf

o >
E •-I

m o
01 4-1 >
H t-l

CO
c

-a -4
* en o>
c ^H U) 10

&1 10 c
ID * 01 o
JZ ro i-4 -rf .

H (N O4 4J 01

0 4/
Di >1 01 OV*4
01 U XI "4 (0

u m 10 4J

O
01

"O U) 4J
1-1 01 c

CP^3 3 > 10

k4 (0 01 O C^H 1-1

E Oi b 3 -1 Q. •1-1

293



CM

k_

OJ

OJ
-I

oj

c
oa
</>

oj

DC

(tj oj i- h- .— o
ro ID

VI OJ
•r- .*

ID

W •->

E.

oj tj

oj c
a> o
s- •!-

O m
t-

-a oj

c >
ID ,f-

<I s- id u

. -r- OJ 3
oj o; E
<J o .Q U lO g,

4-> +J
J

'— !-

<-> (— s

T3 -O

(TJ HJ

e« c a*

a)

si
"8

C c

-Q i-H

m -> t. <"

<= TJ
a* at
-a <_> •

oj
"-

t-
j_> a;

in -C
c •!->

s
o c
TJ »-

0).'in ai

r «ITJT)

- <- " <=

cn<-> "- "

85 §£
co,^ 3

»- * y

oj oj c.

r- OJ OJ
OJ -1= zz
t. s- 4-J 4->

OJ OJ

8 * c *

o er •" <"
° £^-°

5° 3

TJ .

>.c£3

SS^
<NJ OJ O OJ

. OJ

« .
=

•- ." 4J >"
ID *- tj OJ

^5 |

ID OJ _

zs..

«, O ID

l/l m c c u u
C 0) N- — -t-^ 1- ^ — K-

m t-

«-a+>
Ol •*-> iw

, o .c o
o ^ ** S
ID C Qj -;

. ..o.
c =

' OJ o->^>
u O

I ID Ol E OJ
I I— .c OJ -C
I
Q.+J o: •*-

•i- oj -o
-rr > c
3 -^ O

T3 U
01
-c •*- E
»-> O ID

OJEft
O t= jj

<- O c
^ °- *
>> o
i— OJ T3
•f £
"

3 5

f ^-1
"^

ID ^ U

— ID oj

cn > oiC O c
•I- £1 .^

ID .y-f >>E

£ ••- «
ID

i— j_>C ID OJf 3-n

ID c

>tf «
if .^

JJ 10 c
£ S-°
o.
CTu

0J ID

T3 t- in
r— ai c c
3 > O O
O T- -I- -r-

)o: »f

c 5 11
01 c

5 ^ 0J in

^55.?

ctjtj c S
" m S —
f "o «-

-f u
<-

oj r^

* o ™ *

> a ^ -

<^* oj •'-
'

oj ^ +Je g1 ID OJ

J !- > ••-

: oj o oc
l !-> E

J oj 71
< TJ - P

aj oj

15

^-, 0J QJ 4_,u 2 Dim H ° ? 3
ID o c
"= O •-

,

*j-- E JZ
>> 0J -<= t
il Jf .

T5 cn+j zj E.

oj c id jr
•^ '- j; |— a
r- TJ <J >
°- 5 c
Q-2 Q> 01

Ttl = S
L oj oQ 0J C

oj
•= £*-

U TJ

^ +J T3 -,- rfl

> ui <d ac o i
>, c T)
iTi •<- a> m a

u +J *j fc. c
I- *n -r- <i>

-j

0) 0J .c t/t o
O)

+j -O 3 0) t-
ro r l D)

a>

"O r- «-> JZ a

,

c lllJ<*l^ Qj U ID

U ID S
00 (0 i—
U3 TJ^

8 -§

o
W> CD -r-. -—
•°^»? 7.

3 3
erf
ID U

ID

S- <->

•- S - - S

-CO'
0J O O-

OJ
i, X-Z
0J

a --5
ID

*j m t.
^ 0J - oj

" OJ .^_ w > 3

o o

= >,*»*"

O.*" oj
«-

E"- OlO
° m t-
<J ™ ID 0J

ID CT

J •!-> CO
: id c
• * •-

'3|
(_ I/)

O c O"*-
TJ a, >>

'

JC
QJ

D)
+j O

E
ajo JZ #->

4J i.n ft) ft
-j *

c
It)

E
O +J

cr

c
o

4-

U +J
TJ TJ

E

in o

u +-»

a ro

a. 4J i E 4--

in 3 0J

ID O **- ° V, ID 0J
.3 £

cr+J

»i s

c a> c •

•»- s- 3
u oj o
r- ^ S- _

aj ai c i/i aj

—
- (TJc jj-a
O (_ o

TJ o
CD

0J i- ^>
<u <c

o •«—

.,- o =

in ^z
tj «-> *j :

oj uf UE
U Q. OHE t

° 3

' 5. o -J
. g- in

J U ID

J TJ ID tJ ID
r,— Q. 0J n,

3 E -O s.

O *--
ID

; » >.
; oj i— oj

s- o j= >,

CM oi

CO

CM

c

E
E
o
o

QJ *-> 1 S- QJ
V) JZ c JZ c X. QJ QJ JZ
OJ cr. Q) z +J TJ +J 1 2 TJ JZ JZ TJ
<_> i/i L. JZ QJ CX4- O CX cn+j 4-> C
E- CXI >! OJ t= Q.JZ OJ QJ m TJ E o 3
3 TJ > o 4-J TJ X- 4-J QJ OJ +J O

GO s- o O V) 2 O 4- OJ JZ i- l/l CO X) JX,

o
CO a> l/l TJ ex tn -C o TJ f/1 JZ TJ to QJ TJ OJ TJ tz z 5 enro

QJ c o QJ cn-o +J XJ C QJ TJ U 4-J > o o t£)

$- o u J- c QJ QJ TJ TJ TJ a s- ZJ to X.

m OJ TJ JZ TJ 3 TJ E- +J 3 3 OS 4- o
"C "O TJ oj -a QJ TJ cn o LTl X. QJ 4- O.

<u ' i
JC OJ c TJ TJ TJ QJ C JZ QJ O O to z LO OJ u c:
TJ s- S- 4-> TJ c QJ > E- +J S_ iZ >1 QJ CNJ > E tz X

*-j QJ +J 3 QJ a 4- O TJ JZ O E 3 o 4-J 4-J OJ to QJ 3 TJ OJ

-Jc Oj Jui => O C QJ o QJ E +J QJ c tz S- cn X 4J c
UJ TJ >> a. QJ t- U QJ u a c cn QJ 3 C3 O- i/l QJ QJ J>u. E X D. un c s- c 3 o tz O c 4- X- c s:

(U
>. J^ QJ TJ 3 jO 4- U TJ XJ QJ TJ QJ 4- OJ

^!= -t-> 4-> OJ C TJ TJ O TJ XJ XJ X 4-J JZ C OJ aj 4-J 4-J o
sz t/> o e ui o TJ 4- O to Ul TJ tn oj on TJ TJ JX. JZ 4-> TJ X. i/i TJ 3 o T3

E o 3 % -Q -i-J +J J^ OJ QJ TJ JjT E TJ 0J TJ o TJ O Q- (C
TJ ^ o TJ O £Z -i-J TJ t_ LO QJ 4J O sx c CX4-> CL Z OJ 4-> JZ JX, c

tl_
i- tj "O (/I nj 0} 3 t. <s> o TJ c X. OJ X. CZ 4-J QJ QJ -\ OJ
cn S- S- TJ Q. cn E -Q QJ 3 CDU- +-> <t TJ JZ u TJ JZ l/l ^ TJ

o o o -1= o QJ E c U C TJ U cr l/l O c l/l ZJ O C CX z XJ 3 4-J 0J O
S- 1*- TJ u o s^. tn c c o Q

UJ D- +J o QJ S- E QJ o 4-J 4- 4-J E 4- 2 QJ

c 2 J c TJ OJ <u c un c TJ TJ <0J QJ o TJ O to o aj O 4-J OJ ^st^ec
a:

-t-> aj c -tr JZ TJ > QJ QJ M- tz > CD JZ tz TJ TJ X jZ c TJ jz:

^5^0)
C o 0J ZD c JZ c E C O E OJ TJ to 4-> QJ to X. 4- 4-J cn4- 3 4-J >>
OJ i- E u-> UJ C jD X> QJ C TJ E QJ ^ s-

E < E 3 QJ o t/1 o >> 0J LO 4-> 3 XI c 3 U tz tz to QJ to 4- TJ 4- IO

_j OJ o -t-> OJ +J aj c u S- -C TJ Ej. O o O X. QJ P0 C O > O

as

< ^ Cn t/1 TJ c <yi o C <u +J QJ c c o 3 4-J u LO o TJ QJ ~^^o
T3 QJ w "O 0J c t/i O > o > 3 TJ o ^ >»*"» O QJ c C\J JZ CZ cn r?5:-

z C a: in c E OJ OJ cn cz o -<-> O C l/> 4-> TJ to o 1/) IS QJ o tj c v\ zn
TJ TJ 0) > J- i/i -t-1 QJ I/) o TJ JZ 3 JZ s- XJ to QJ u X JD \ x

Ou ^: i~ +J TJ TJ 5^ OJ -C </) to 0J CtL 3 CX 11 lO 3 X. \o TJ TJ CTTJ TJ aj s- 4-1 O cn TJ CXTJ JZ CO to > TJ X O OJ

UJ
TJ 4- +-> +J TJ x: JZ jC E *J 3 o c 4-J TJ QJ JZ +J

Q c c V) 4-> u <_> 4-> i/i QJ QJ O -X TJ TJ TJ 3 > to (O— TJ S_ QJ -t-J C 4-J 3 c JZ QJ 4-> X TJ Cl cn X. >^ QJ --^ O 3o E -> QJ c u-i 4- TJ -*-> QJ TJ l-> OJ o tz QJ QJ o 4-J X- enjr TJ 4-J 0J

<S)
»-> 1Z c ^*-

fl
QJ QJ o s- 4- (/I cn QJ c SZ > CO TJ o E to c TJ

M- (J o =J TJ E c 4- i JZ X JX E 4- O 0Ja O <u L. i- TJ oj t/1 Cl </) o QJ TJ > o ^: XJ TJ TJ s: 3 TJ ro aj 4-J E TJ
4—1 -C 1- TJ OJ -t-> E «-> ^ M OJ CZ a. oo 0J 4-J 4-» ro X. OJ OJ

CTJ
3 TJ > It. TJ TJ QJ I/) -t-» c Ul QJ OJ JZ QJ OJ > to TJ QJ 0J 4-J to
TJ o C rj 4-J 4J -»-> (. X O QJ u TJ s- U E- 4-J 4- i~ JZ QJ ojoc 3 TJ O*J OJ Z5 OJ OJ O <u QJ TJ C OJ c o c cj- TJ Q.H- TJ o S- 4-J TJ 4-J o_

C/5 L. »-» QJ OJ c 4- 4- o o +J QJ QJ QJ O 1/1 m cn to oc -»-> o •'"") £ aj S- OJ CD '.J in E. tz 3 C t/> X. >^ to X.

-a
CO >) T) *4- S- J3 sz E o S- OJ oj -!-> QJ OJ QJ CT> i/) QJ JZ QJ o.

•-> •M TJ Q- 3 h- u_ a> ex u QJ Li_ S- 4-J JD <o O TJ TJ > 2 JZ

<u
t/> S_ i/> $- JZ 3 JZ Q.4-* TJ Cn X) to OJ

1- u T3 4-> QJ 4-> cx TJ s~ 4~> QJ 0J TJ QJ QJ CtL X QJ -C*^ OJ to c OJ JC o -t-J QJ ca QJ 4-J i- TJ U TJ to +->

'£ TD QJ tn JZ C +J TJ c ijn E- 4-> JZ TJ TJ QJ 4-> O QJ QJ TJ C
TJ <t O *-> i- QJ o QJ 0) C TJ tz QJ JZ TJ 3 c o X. 5 X) o E

D <u TJ a. QJ L- «J o^ E o QJ sz to X. to 3X, CX XJ o
CT> 5 TJ U TJ aj (J TJ QJ u 3 E QJ XJ Cn c -3 s: SZ xz 4-J 1-
C OJ s- a> c x: OJ U s- u QJ TJ o c QJ Z 3 4-J 4-

E -t-> <v 2 o -M -M i- s_ +-> aj -t-> 3 c TJ u TJ JZ TJ o o TJ
TJ +-» > 3 OJ u U cn oj 3 QJ L TJ O C C 4-J QJ tz jD TJ tO
OJ TJ u OJ o 00 OJ -M OJ > O TJ TJ s_ XJ u JZ (TJ OJ XD TJ OJ 4-J JZ TJ 4-J

<— un <: cr a. > >1 3 e o to TJ L/l c 4-J X- <s> E 4-J to CZ O
stiSBBl

E OJ >j s^ o XJ u QJ TJ >^ CX O QJ TJ o OJ c fO
D i_ L TJ s_ tz S- QJ J to S CC TJ QJ X. X. E CX

r$F&
XJ TJ E CL 0} OJ JZ £Z TJ >> QJ to u X. 4- o O 4-J QJ E

i\& c OJ 3 to i) > +-» c x-> to U QJ m u E X. to

w*M
"ii rd u > C t- 0J TJ -Q r-N TJ TJ s- c tz OJ 4-> cn cz E 4- TJ

U s- QJ TJ TJ CL-C cn ro L. JZ JZ 4- OJ 0J -^ a O TJ 0J QJ X. S-

'J)

o E '*-i x: ^) 4-> QJ C\J 0J u TJ CX OJ cn U tz OJ JZi tz QJ X QJ OJ

yjwp'wU E o JD L. TJ > c >. QJ oj o 4-J QJ QJ 3 O QJ X TJ to U > +J
\X(h.^BL > QJ o i- ^J OJ *4- 3 «*- C TJ O TJ JZ i~- JZ L JX. JZ X X QJ JZ 4-J o JZ TJ c TJ

3C H u_ LTi -X o O O TJ JZ +J E E 2 TJ *-> a. VI CXXJ QJ CX Cfl 1— tO 4-J 4-J U X. 3

^ CM CO
CN CN CN

T-

294



CO

it-

CD

0)

c
a>

E
E
o
o

WO
C
O ^J 01

c •H M X
•H U a m 01 C O 4-1«H I 3 o 01 Of i-l 3

01 -H 3 O -a •H J3 X a
<u 3 o 01 • oi c m
J3 a 4. c 01 E 4J _C CO cn ^ /^ u

Ou oi o o 01 O u C >S 4-1 ro CO

-J
/ J3 n " H 00 O -H 3 ' (

44 x: 4J CO 3 01 01 0) FNO 4J tO c a. oo oi HO e 00 c QJ

l-i

•H
a

• <u 01 c a -a 3 CO CO o Vc os n a B C •h o c <j -< a pUi •

X 4J

u
OJ QJ

x: i-)
4J O

J-I

00 (X
cH C
C
l-l -H
0) 4-1

O CO

C u
0)

u a
O

CO O
to a

c
+J o
C -H

AO 4J 3
4J

C 0) CO

01 g«j 3
U 3 01 r* o •o CO 01 o
co o e y>hu o a o

c

01

01

c
o

•H i U
Pu cO C

4J CO

^1

CO

4J

00
eH

U JZ u op
•h co co 3 3

4-1

u
•H
4J

44 .-4

3 Os CO
01 3 • c

o s o c
a u m *h o o c CO CO CJ

V-^

QJ CU
J-i

O >s
C/3 4J

C
• 3

kJ O

o

the

nd

Uin

ng

ope

litigat

a.
01

4-1

01

tH
44
01

c
o

01

B

o
c

OK"- E O
°~ '

H
C03 44 a;
•H-i 3
Q CO 03

w to y
o
4J

CO

41 CO -H B
c

44

01

•r-t

4J 01

4-1 00
O JO c -H

c
01

0) ^
C Os iH T3 01 CO 01 0- -rt rU i—i j_»

c
l-l

U
CD 4J g 01

> c c
01

a
c
•H

3 Cw Q 01

3 3
• c

l-i CO 3 t-i u
•H 3 CD C o TO O • Os a, ctn o 01

QJ cO

00 O XT CO

CJ 4J .-4

d) a cH
l-i

O
1

C
COJ

4lC i—1 01

3 H «
01---I CO

>
o
00o o n JZ o j: oi .H c J- DO Cfi e cou 01 u u CJ c 4J 0] CI o CJ CO O

v '

3 C J3 CO "d 01 -H C Ch u to

cO to

a c
QJ CO

T3 H
H

-H CO 4J 4.

3iH <H 01

01 U XI OsB CX 4-1 0) u
3 H l-i XI B a) 3 c oO pq q) a 01 O °. 01 J3 >. O 1

•5 <" 01 X 01 U -H 4-1
to o a a c 4J "°

*r,
"° u C QJ J-i "4-1H o u O CO 00 c u 3 > <U o

41 K V* to 01 c B c
,

CO 01 o -h a 3 -O
O C

CO

to

c c
J-«

x: 44 co cj H CO •H -H U Ofl-H • 4-1

oo oi m c 01 01 g Os TJ C 4J to
3 tfl 0) o 01 l-i C C 4J u 0) 3 O -H
O u cj CO CO CO C C d) 01 ^ 0)BH^ 10 hh 3 o U-l JJJ •!-)

41 .-4 4m h a •H c a.^ o -h y-t co oi o QJ
01 01 0J 01 CJ CO On O S JZ u jr

01 3 C > 4J H oi >s co- S -H u D. 4-1 C coU 01 o 01 01 ol t; 4J ^H ^ 4-) o u
CJ oi

c
J-I QJ

o
CO 4-1

e oi

QJ 0>

J= CO
4-1 OJ

Q

O 01 J3 ' *j •H CO 3 S « PO iU co iu to can H O 3 4^ CX CO O OJ OH o•H u -U O 4-1 CN •<—
) "4H OJ

to os x to- 01 4. 3 c <-> o a CO OJ 3 J-iu u (5 » > 3 CO CO s 01 S O *0 M-i 3
O C 4J _ i-n CO 01 ^ - r oo ^ OJ c to
co 3 C -a- xi 01 o CO 4J S-S CO Ui o i-i >. CO
CX O 01

kH
CT* CO o d >s4-i co m a. QJ U-i CJ C/3 o

a u x « cn C •H c« s: cn -— J3 QJ c
m4 u Q 01 •H a CO O 4->S 00 •

i-i ^ •<-, at •H
41 r-\ <G

01 CO 44 3 X a • M O U a
4J sr 44 t4 „, l-i C 0) O M CO

01 4-1 O CI (ni 01 -4 OJ 01 0^ 0) -H 0) qj 3 a j-i CD
0J '•>-< O CIS •a —

"

TD T3 -C T3 C -H T3 CJ) "O Oi

X!
0> 4J

B
O -3
CO c

CO

01

J-I 4J

CO u
a

OJ -r-i

CO O
OJ u

£ O 1 ^N 3 •H •H ^ -H tH 4J 3h o 3u s c Os •H 0) 0] 01 01 CO C •H CO U •

O ,-? 01 01 CJ 00 C 5 C ^ C B 3 u 4-i j-i a: CJ
44 C C jj oo 01 C CO O CJO O C O 01 o coo* CO *H Q fll

0.
3
CO

44 O. CJ —

'

O CO- c_) ^4 c_l H iJ ^ 3
01 01 01 1 w CJ

m 4-i > 01

3 ll'HUN CO CO XI a -a 01

m bj oi c «
o a y m oi

« e f h k
CO -H \ a. ro 00

x: ex

oo 5" 0)
c

CO o to
r- <-> ^

CO

o
a>

c
o
E
E
o
O

u CLTn

C vD
QJ C CO CO >.

-o ..*: «*-i oi o x: c
01 CO »-H tO o> E r-. CO •H c CO

C " J QJ x: o c c
01

x:

to 01 3 <r QJ

o u J- C 4J l-l u •H 01 •H >. x: o CN 4-1 ^
OJ c • a H U-I 01 3 00 CJ x: 4-> CJ n3 CO

£ 4-1 <r o c X CO Os CO 4J OJ U-i J
o O QJ co x: o 4-1 CO c 3 CO Pu •v CO U-i • 00

01 co s: -h x: a co <r o 4J c 44 •H o O CO o c
.c 4-» 4-1 co 4-1 o c 01 CO CO O O U tx E o
4-1 00 o QJ CO O Z3 >s U -H 01 44 QJ CO o

c ON x: <-\ ^ u co P •H 01 -D Os 01 4J c a 4-> >s C e:
B -H rg 4J 3 O r-l c 3 01 X C CJ CJ O CO C CO •H
O 01 (X *h t4 x: oi x: 4J fl c c CO -H QJ oj 3 01 >,
l-l XI B o i>s CO QJ 00 0) 00 c 3 CO a. 4-1 c x: CO CO x>
4-1 sO O OH 1-4 4J -H U 3 CO £ O c s c •3 O OO tO c

01 O J-i ro CO X CJ co 00 CJ 01 •H QJ C a -h OJ o QJ

CO CO CNI 4-1 4-1 O CO CO 44 a N 3 e (0 B X u CO

01 C M c oj x: x: c O 4J c 00 o o 4J 3
l-l TJ QJ J-i QJ 01 ^-^ x: 4-i 44 4J 01 CO 44 CO •H B O >, CJ .- c 1-1

CO 01 00 3 CO > 4J -H O X. C -C CO -r4 c 4-1 OJ -H a l-i

* CO CO QJ O co l-i 3 4-i 00 4J o i -o 3 CO CO c -H
4J O Cu CO J-i C O c CO o 44 x: 3 3 3 o QJ

CJ O O tx CO O Z 00 OS -H 44 01 £ 41 CO 00 O o x:ClH/s C -H •H C •H (0 01 o E a 00 3 CJ H T3 4-1

a u -I c •H QJ 4-1 l-l O 01 01 x: 4J CO 01 O l-i QJ 3 cj

B 01 <N O a x: c H OH^ > CO 4J CJ CJ 4J 44 x: CO CO -I -o
•H > H 4J O QJ 4J CO r*- •H CO- 01 01 ^s CO 01 4-1 tO > to ^ E c

O 01 4-1 l-i -H l-l •H « 00 Ol x: c o ia CO. c -3 <4H 01 4J O tO

u oo (0 O U~t 4-1 01 E >, >, -* C ^H 3 H r^ c s o 01 to •4-1 o u c cH C CO m-< o co x: H 4J H 01 CO £ 1 3 H CJ 4J O 4-1 CJ 3 o
B 0) IX, 3 H iH C 01 ^ 4J O 0) vO O •H 40 >^ se c o CJ aj

O 01 w tx /-s^ 3 4J 3 > X CJ 01 O vO 3 4J •a CO CO 4-1 CO -H CJ 01 •H
C X> o v£) r** a J-i C O *H ro 01 CO T) CJ c 01 c c CO 1 4-1

o tx r- fO O O U V) vO 4-1 01 CO 01 -3 3 3 CO 00 c 3 •H QJ O 4-1 o H y-v
CJ CO 4J cn ax: •H C -C3 O 4. 44 00 co o 01 CO o O O 4-1 CO C vD
oi co x: Ps l-i CO o O 41 OJ 0) U 01 ro 3 E cu CJ CJ QJ CJ M-I a 3 O
1 X\ 00 iO QJ -o tO U 4-i 00 0] Os c CO Pu 44 CO tO 01 M-I o 4-i ro
O -H > m h 4J c x to 3 CO •rH 01 s-- C 01 4-1 CO 3 o CO J-i

•H 1-4 01 o m o -u a l-i CO OJ 0-i T3 Q •H O XI (0 01 co -O CJ\ QJ
CJ 3 t-i CO r- cj qj O r-t w 01 CO u •rl CO 4J J-i to 00 a ooz O CO 01 a cni cn qj u-i a. CQ T3 XI 44 ^-1 B Os 44 4-1 44 CJ •o M-I U T3 C c CX cOo 01 01 > CO •H i-i CO QJ 01 •H O 44 00 01 o c •a oj -H QJ IX

>-H O O 01 O H 3 o co x: -h a 3 4i C 01 c 3 01 T-l 3 s QJ c U 01H 01 C 00 * l-l .-t CO <-! 3 tO 4-1 3 •H H C X o O CO -H c u 00 c

s
JZ -H 01 4J to >. a -H J-. OS 4J •H 01 44 o -C 4i CO 4J l-i J3 4-1 3 CO o 3 to o •

4J Q 3 CO tx oi 3 4-i OJ 3 3 TJ 3 44 CJ 4J 3 co- CO O 4-1 O X -H T3
w O —' ^ .* 4J Xl CO CO ^s T3

4J

3
QJ H 00 c j-i 01

04 C 4-1 -H 00 00 CO w «4-l CO o Os O co r*. •H 4J 44 o ol 01 4-1 3 C "H 3 M-I CO co •H O l-l C C C QJ QJ O 01 .-H 4-1 O n. 3 to 44 X *H CO o 01 -Ho 01 H o to (X O 3 ^ c c c XI 4-1 •H 3 01 CO CO TJ QJ 6 )-l '- cQ
cj T3 C 01 U •H ftS -H OJ X -H -H 3 __ H 01 4-1 3 CO 01 •H c Xl o QJ 3

01 3 CO 4-1 QJ > to 4J 3 O O Q 00 01 o X) cn 44 3 o CO QJ a T3 CO QJ CXZ l-i O CO J-i cj c x: i- 3 U T3 U 3 CO •H £ o O o ag CO 6 cn xj CO J-i X
C/J o 01 H QJ 01 -H 4J OJ CO 00 C 44 J= Pu o c -3 01 T3 CJ o 01H -3 01 tx r-» CO U Z -H CO 4J 4J 00 ~— •a c 4J •H 01 c c M-4 CO T3 to o to c >->2 c/1 •H 01 -H O O 13 * a> co CO 3 CO -H o C CO O 4J j-i O 4-1 •H C 4-1 qW c/l oi x; U Q) CO >. Xi - l-i M 4-1 —* • o 3 4' •H cn /-^ J-I O QJ c c QJ

i-i C 41 Id ^ (X 4J N 4-1 >% U 3 44 CO 44 4J 01 a 01 01 4J 00 J-i a oi <r QJ -T c QJ 3 OJ

S -H CJ C 1-t 4-14-1 CO ~3" X N i-l CJ 44 c 44 CO a *h rl 01 U --H >~> > ro Xi u O X)O C/3 O - j3 C 3 « C to C C CO £ 4J C •p-t co O CO 4J •H 44 •iH QJ 3 u •H 4-1 CO ^ TJ CJ 4-1U Os 4J c O U C 3 x: 3 -H o x: CO co a. CO ^4 3 c x: > OJ c x: c (0 o
C H QJ •H 4-1 S 4-1 o c CO 44 CJ C 44 B XI Os tx •03 C -IJ QJ CO J-i 00 3 CO CO OO 4-> Ca oi in j: CO U (0 CQ S CJ 00 -H •H -H •H H B 4J 01 to 01 CO O r-1 <] JZ tOH 01 CO c QJ to c o 3 a 3 4-. ca o CO c 4J c 01 ^H O C X! CO (X O r-l X) >> to M-t CO
XI O -H J-i l-l O 4-1 O 4-1 •H 4J 3 c -rH x: a*-i ffl 4-1 •H 4-1 c 4-4 COQ h x: a 3 cj cO cO co "3 -1= O 01 CO C 44 C CO o CO E 4J >% T3 3 » •H o CJ o x:3 4J 4-1 4J a OJ M-I C 60 -o- c 44 -H 4J CO rH CJ O MT3 to C 4J J-I C —

i

rl X,UJ O -H CO O *i"0 • H M-i QJ 3 •H u O CJ CO •H 44 u 3 CO .X) H *H 3 CO 4-1 sO cO 4-1 CO
C u 01 •H a -h qj c U o Os £ u 01 -H •H 44 CO o to o B 3 tO o 3 c p^, M-i J-i> Z 41 3 4-> o 3: qj i-i CO ^^ 4-1 r-t 4U 4. CO H 01 4- CO J-I -H QJ 3 CO 01 QJ CO cr 0> 4-1 O CJ

CjJ H O oi a j«: * o *h tO 3 J= 3 r^ o 01 *H 01 4-1 c Os Or-H T3 B O 4J !-) TJ S c jrf
BS CJ l-l CO w flj 4-1 3 4-1 S C -H 4J x; -O r^ Os C 4J 4m oo 01 G-* X rfl E C CO O CO J-i o 3 QJ J-iU S-i x: OJ O J-i to OJ H rH 00 CO 01 01 01 00

1
o H in CO •H CO tO B O -H 4-1 J-I O •H 1^- o o CO O

Et4

o 2
4-1 4-1 a cj UH 01 01 00 H 44 01 X -H £ CO m 3 Q M CJ Q CO (X 05 < CN z o P 3

Ct4 >S • CJ r-> CO 3 CO 4J i-H -H PC 01 00 3 OO 4J 01 c< oi JjJ 41 41 CJ QJ oi o c a CO -H CO CO CO ~H C 01 0)H CU z C CJ -i-i X. JZ u o o 4-1 QJ tO J-i CO 01 Pu O CO 4-1 01 x: QJ
U5 wwo 3 0) O

O -i-i U.

H H tx u a M 3 U U = Q — > 0- M £ a J2 CJ T3 H XJ tO X) o T3 QJ

O 0*i CO o o a.
z < H Z V4

J w oiS Cd
4J Cm 01 fO -a- m 40 r-Z co x:

5 Z Cd CJ
O cn z

144 11 tl
4-1 J>4

P-,

o w o
s a u Mo

13.1

La by CM CO

CO CO

IO

to
(O

CO «0
GO

CO

295



CO

0)
+•»
+PP*

<D

o>

c
oa
a>

DC

i o ai i -o .

a* -•-> -c= <u C -

-O +J I- fDO
"O ^ o a> >>
>-CM ^j |/| L

c t- X 3
>,* G ™^>
4-> °- u 4J
c _ 10 oi

IS S 5 -
"

,~ -i i o

CT U i l -t

C •>— t- *n .

-.-- E O in *«

+-> O O O M
a> c <-) a. <

ai o a
e u o) 4_

5^g-

O •«- S- I o
c +-> o

+j o -* a> ai

in X> — .

W •r-

O S- a.

dl U uj

4->-£

••- « 52 «-
13 "> |—

' CD

o o .^

t 2 o
it u iu

i- o „'
01

C *>
B
•>- in >

: = ro >
^> o

i -o I

i-^ji.:

* >>r.

i "' 01

i
o .™

°".!= C -o

£ »- 4-1 •

01
in *-^

<D O
S- 00
o_cn
0) rH Ol S-

t- Ol 3
.. to io

?H ci

t § ? Q
C in w_
Oli— o
8 S*

tu u c
in ai •<-

01 l-O

Cu
<U O •'

»ioi

to 01 -

IS
= o

O) u
-

. E ~
ai <_, c

in

S- CSI

o ° 5
a. ,_,

ills

SMI;'*io
OS- ,—

m oo o- 3
(0 en g .

i--1 c.^ §

o c
.5 "X

U |_> "0
1

-O 3 •? ." ^
0) — r- ^ 3

5 5 c
a o.52 2

O Q. .

c =5 2

°4^

a. 5 ^

>> i-

•^ J3 •!-> •

n m i- 'J^

Q.UJ
' J* "

i- Q- .e o
ai ^

s*.

u csi \

:
>— to •>-

> 3 SZ C
D 3 HI 41 C'OH
^- W C ^ 3 O t-H

U c C 4->

, c"~ tn <*-

|
c +j s-

j° « ca>
' 3 ro x:

(0 — <-> !->

: (0 c o «*-

p -o ••- o. o

00

CO

CO

a>

a>
-i

a>
CO

C
Oa
(0
a>

i

c c
HI o

oi+-> t

c <-
1-4- O 1
<-> O. I

i
f0 P/P I

I
I- c
ai po c
a. i- p

OP to
Ol iy>

(0 o
O- c

» *'

OP TO s-
.,- op ai
+J +-> 5
•r- U
C 01^
3 Q. c
e x a,
e <u wo c
P-P OP cu

OP P0

Q-PA c
•p- W (0
<J (JC (0 (_

'lie 3
o

; *4-> c

U 'i-

o> P^

Q. 3

C T3
•i- Ol •QO»

3
C p— l-

O U 0)
C 4->

p-h CO
LU I..X,

• 01 <<->p U) U ID
p*- Ol C C
10 c o —
I- •!- u E '

o +-p C
0> (J Of

n, OP -P- •*-»

£ E — 0)
j_) -QT3

Ol 3
c- e a. m i

|3|
^CSJ o ai ^:

O) Q.'*-
C J_ IT) <C TJ

°Z
— 01

O *J -X

0J o> rsl

ST^ >« .P0 4_> ^-
O. Pt,"

4-> C g
c (0 to Jr.

o g

«J 3 T3 u
in T3 0)

•*-•*- "O OP i— > c ^ .

'*- ai +>

?1«. :

E CD <— '»-'

JZ «3

3 >^

. . o— "J-
csi in

gp-PCSJ

,. <-> -o
?, C £=

^ OP 10
OP ts

£.
in op m
*0 > +>
^= O -r-

o <* c

"S ° «-

^CL IH
4->

>-> 10 P-t

X r—
9 = U

O O C l/i
S_ O •

a- >,<-> =»

J > Ol

i— ^J p

> Ol o

' o w o-o

><->t tl o
0*0 01

: -X 01 13.

E O O
•<- r- id

i—I CM

1 --=

"tg 3

4) .

=•500
O) p-" ,j->

C p»- T3 T3
111 Op- C
Ol 3 lO
XI C O

O U .

Ol -P- ,—

a c o
"

o 2 o

4JVJC:
c o t-

01 o
i*> *
C-> £ O
0) s- t- •

! i &.5i
'

! o
Q

i:

;
^ « 2

;

i
« ra-^-

+j
01 1^> "O
tn a;

•

to _ in
01 ° totH 9>

a,o. re to^j^t. "

c c

CSI

i- c
3 l/l P0
to 01 p—
l/l Ol o.

. o to
c a. c
r- OQ C -^

U CSI C |_

OP
•

> Q.^
' -o t" <n <

_• * "5 ^^ •;

3 «4» *•- lO «J •'

Q. I_
O -cu -am to

01 PO '

4-> O"

'p-O 1-

J to

m o

£1 LU

i .5r

.

« C .-1
'^ flJU

LTt 0J

u eu —

J Ul£
> u eu 4_»
» « m
: am c

rtr,a c 01

.

01 •— -o 1

10 C in u fc- «-> *p-

u "O in
o c
m to

Ol Ol
c L-
10 01
Of £

~ T3 !->

OP l/lC 4->
••- -^ "O

u c
T3 to
0J >,a — T3
3 p— C
r— t0 t0

u u E
C •<- 0)
•r- p«- a

r-l «- 3
. O)

ro *• •=

(0 o
JC XI

01 t_>
<n fc.

"> -i- 3

o) o> y
«->i; g-
01 E

" uo <-o ."
-1-" E

1-1 g-pyi u-

£:' in
41 t_> .,-

in t- £:
0-° 0<J

9- <» c *-

°= ol w «
fr- u o

!_ 01
•-

aj ai pn >-

4-> x: "0

s- co *

4-> 01
-PZ

csi «i

Cfl fli

10 t.
CSI

01 Q>
JZ
4-> Ol

O m g
*J OTJo o t. >—

C rot- 3
ro a. o
t- E TJ S

(0

o • 01

CU = <u

-si"
O^^cs,

4-1 P/l

.^
,j; o u

^ 5 c §
U 01 S5^ s-

4-1 p— 01 ro
to 3 j3 oO it*

^- M O Ol

' « ^

""
, 00

°> -n- csi

en

in :x

S * 3
S <-l XI

»- 3 „>fi

eo

a» t) o i/>

a; TJ Ol LUa"D o

CM

CO

Ol PO •-

Z- 4-1 +>
01 co m

,

CO

CO

"-13 2

L 4-1 ro
1 -o >, u *
: 01 > 3 x:
1 in «o t- 01
o 01 -i-i •<-

1 o-x: in x

P en

l» j|
H lO

>>= = -

g'SSS

u csi ro
pops u)
O.t-1 CSI

Ol'p-1
c o -o
•p- S. 0)
C Q.4-1
C IO
10 01 >—— JZ 01

'

13.4-1 u

4J X- -O
'

ro o A "
= .. ?
*-> "> «- -

•"->•— p-i£ u •- *
1

P0 PO ftp

CO g- 1- £
E u;

o 01

J rj- cEx -Q o
J- 4-1

-r- ••" '

in 4J
t oi«uc c o 3

o- s_
4->

in u in
.

CO 01 cX ^ CI

C 4J <J
*-> O o
01 U to g

S"S ^
°

<Tp fll'r- v
01 4-1 .a u

to 01 t-
4-1 in 3COO'

rojj O
o x: u, .

s- 4-1

X X)
01 u
x: -p- _ •

4-> x: Z_

o c

rnx 3

h3

XI "O
T3 Ol 3

co co

(O

co
I".

CO

296



ec~ • MX) rH
«o tt*> e• •P

1 © si x) 01 S "&
b 1 x!-PcooC«co 0330 +>• -P«cO©3cOxl© t<f<0 ©

C <-t a) C
X) a o tI 3 E -H a a €> -p •

ffl © cO > -H 01 P©e I C © P o c XI O vH
xi • C p p x; ha H P

P .2 P h ffl xl
co p o x! ©
01 3 3 01 ©
ol xl P .ii a

3 S C to i! • E rH P © ffl

» P P © 4) C O O P3 Cxi Ji-HiiHol. O^ c cc
coin CO© [4 OP -pco © ©0 rH CO © pcOP3©alo> >>

fflOPCXIX!3©-H 01Cl O O H P X! C • H OX) C
J--P «o«*t| «m xi
(\1 « an « C Cm 3

•HP> rH-P01©C OV, I< U «n©t. «n©Xl C © rH -H C © P 0*«M P
Xlcoolftco -HP XIO.O©©X)00©COXl HPHC 01 C E X! Hh CO U

£ © P X! a) m © c -P o
o 3 co r co n

©CO 'ri <M © CU CO >CH.r( CP'H © O CO O •H »©CPPCMCOrH ©
© Xl H C CO © X! p P'03tH r, P(DC« X)OChC^01©cOC00101X1 01 © co

XI Vh • g
©©00<i!0 ~i *^

bO O H en X! E P h O
(BO* X! P P H ©

© © • P © C O C q-h©co <OcO©b03-PEcO
©©01 ©cocxic>©© i-ri-H u u x; X)

© > Xl m -° © S CO

a -r) p oi l
x) 03 « Cm P t, -H -rl xl a 3 J

pH P CO CO p O P X) Ch C X! > m U i-i O bO-rl t,^:©-HOrHb0©O <-i
co +J CE © CO ft-rl v op Oil (< E n UC Ol< UI3

•H CO O X) ©P©>C • C M
CO p © CO c^_, d) CO Vh CO CD p © © 01 XI CO C xla>coxia© ©
(< «rt Bfl XI -H © H .H *^5^ CO E O-rl PX»OCOCOPcO©Cl-©-H tHO CO Cm CO PrHCO© © >TJ Jj

• © S> O H X) P Xl XI Cm O O © f<» 0»©0 ©C 0101C 'r^-P >JCC
©olCH©x)XlcOptH ©*Ji! 3OMEH01 X) rH 3x: co©©x)cp

C Xl Xl H CtH O u•hcspxiSope? h 3 • P E E © cO C 01 PO ©POCmcOcO
H P H P p. CO 0-©OQ.rHP 01 CnXlXfO «©-PXlC<; t. E-h C c0©X)X!OO»H C03 (,« o m © .h (-1 CO CO CO bO O 013 X!3©OPrHOol©co— co © *H CO X! P.rH P © t, rH © 0) O

P CHOC h m PH ffl fSlH C ^ 01

CO *H © co © C ©cOhj on Ei 0-P3ti© (»>+> • © mcm e P CO 3 Cm a X! P
© © P p H XI H BHOH JHS COC IIOCPTIHOC'H C a) C 3 O C Cm Cm P C 01

X) H h O O -H H P X! C bOX! P P a. co co ioipEhooi ©cEhX1©cx©oxI cO CO Si 01fflx!0©00 ©P
•H © © c t° oi p 3
o 3i 3«4JP otl g

©Pa) X) ftd^l HMtI co>-h b3coE«n.rl3 •a u 1 © co P © EP C P h h bO rH©E©rHS CO p^C -Hal -HO-HC-i+J+J C © 1 Cm Pol P© COP©©
ai £ o o c C 3 H -H O P p XI H 3E-rl>©CrH S 0,HPrH-P •rHP.OleOCOcO CD Si CD O ffl-H©O>X)c0fflrHCM
p X) ID CO 3 Xl CO o co 0. © P OO ©PO©» 3<fl© cd CO -P P P. O M©*H©ObO©CM

m Oh © cm Cm Op P > c_ xl h 3 01 © 01 -rl -H Q.rH ^>tH-Pc<0»3© Jh©XI©X1 Cm O O m .rl*»C0CMP3rHvH ©TJtHOCmOO p©C C 3 P Cm E -H h ©.
P on it a jh£ • © © E XI C-PEOrHPfn hOP 0) at,H MO O rH ©

CO x5 Xl oi © p © C Eh «-h CO O fc, rH CO CD t^r-i E O Si CO 3 © 3 © X> C « 3H CH O «
© oi 3 £ >; p H-Ht^-H C P X* £h-H MipOPalOOori ©-P© OE-CO ^ «P E •H -^>

(S> MrHCOEcOX!OH cd co p © co cj til O O H C © XA©rH C©X) XICOClH ©r^J XI © © C 3 fflEc-HpcoE MP
C © P P £ «.rltH co © XI E ai XlXl • (\1 "0 3 M O t. 01P3.r|Crir->C-,3 r;Xl © XI rH CO C cOX t) « co 305P
ODt, IDYHtHJil 3 O © • E PCC COCO ©fl +> «£ 3 O (. « C

C0O©XJC*rl PX! ©CXI COrH©'«HCIJ
© E bO Hp h E n£<< Cm .

O P © XI O CO o" Si -P 01 co C © C 3 co «x> W P -H X) -M O « O .v
CD X! Eh X) t. H C P co © G © O +> H 6JO OC 0'HP£ ODIHIP « -PS-, C © © © xl K C «m C *CV

CO XI Eh CO© PO Si P © © CO H
C P 3 E X> P P

cOCPco-HO-Pp PC>P,Xl3©OcOcOCO
fa

01 01 jiC©-HCMpO(»fH r^V^
si a Eo© t ©coxi\na= a c p p co h

can • ococoo-p
si co p.x; »+> 3 © 0. oe-pj o.m ffl C O co ©H 01 CO P-riP Sx>Z©xlcflO Ox) »Ht-l
01©C C rH©X!ti »Xl P rH X) bO O © f.

© O © P • t, >»x! 0, 3 . V SS
o p c © si E co % co to 01 © © B PflEd PCOcOrH©XJP P \

© E= o h P P ©
£ p • © a • bo 4)3

rH © © H CO E '""> X) O bOO ©cO X>CPX)coCco3©C MXi © O rH O CC-H C0O)3 xlco % \ ©H XI £ XI XI © O ©ti» Et •Hd u a) O CH P 01 X! © O XI C HOXDIUPP'H 1 1 °U ol L E< h h o] P o-
P p « © H ffl

CO CO -P ri S< P©> O ©CQ©*«<«© ©3*HPC0 COP XI Cm rHP>X)QC0fflOXI <
E oD tiD © a co »oi Pcoocomxlcoxt 3cOrHC © Cm co C P. ffl Xl CO CD 4Ca oot)3C Q

•rt£ O Od tpt, «2 P C E C pbflCnr =C0OC©C-iC0OJ E bO©"HrHC
g

a) xl ©
c m x;

© c-iXpch op cT!"-nS
> © O CO -H J2 Cm •<HV_S

/ "^
CO © -H O -H © •• •mCOD-O lrlD,O^0)>(UP0)©'H> r-4 *rlP O E o O © E P XI -P C-. rH O l»Xl -H rH C 1 rH XI CO © P Hfi Xl© PCMOffl

.m h co a -si o XI CO *M © CO XI ©C001COX>CO©0'H COIHcOCOl -H rH P 5 Xl r-\ r4 © bOP 3 rH m © O PEhoCh AS p p co © 01 no xi U 3 01tH3©CO XIO 01P> C hx) E *H © CO 3 -xl O ti 3 boot ho
S3 CO H (0 hP C O O P H 01 C -H © O P P COtHiH^cOPC'HChC XlcOOlrH ©Col(-4 C P Cm-ho mi: (,tj t3

f£)
H O H 3 H CO C O 01 O -P «n E 01 CLPOOCmPE XI ©-H»©0 3 OXtI « CO s « OOt>JfflrHfflP.3e •O'do.o p <: x> © »^^tI j>» O-H ©-H01 n CO) CXI tnOXIPrH C-rt © ©

CO rH 0) 3
•H Cm P.P P ©

Z «»H E Xl Xl 0) P (.PEriOC » Ch rHtXpO©-HXIO©CO*HOC©OEH Cfl©b0 P CXlco P © co C-,O3OP-HC0C© -de x) Z a) C P. »-H OlCrHXl HtCO 3 HI t. O > PhOICm^h P « a) 3 XI fOH O J t t > O
OC O ffl H 01 <JS X • ci'd 0) D^r EH t^o a p3oiiop©th-hx: m -h C «m O E© HOJOUrt 1 E

E © x; xl ffl c tox:M ^ 01 O © P P CO-^OIO COXI001©3©XICOoO-H-Hti CO ^ CO • H H h 01 T) b^>mCtHBE(.« OO © bD C f~\ ?> 0*X1 H£JhEK««0 -HIh©cO rH rH •H © CtfrH OC •> ap3 P t,
55 © O bOP CO © 01 © p » C «h O. co »Xi to a) 1 © h 3H (tOOHetiO tOCUH a c-, Cm © XI fflW ol 3 h C P X! © © © a e 01 1 vOXIPPPO p COC © © r-i f-i>V,OrHC0 t, -H © £ CcOm©cOXIPC">CmC03pffl©P.bCPWPOx!o'3P.Cco©o © t, Ch P rH 1 ©opcoox:s -Ho) oixi ofltOH^p CD O ti bO-M H 3PrHrHC0fflC

XI Si Q. O C rH P Cn CCM • « « C-H I, l)X s top S o£ be a) co • PPvHW33 Offl
tc co h p oorn o > e Ch © -H C O «H =^HO)X>XJ -r( O © 3 t, -H P P © co a) ©OC01 OEO-H
Eh O P rH oi *-> E P P3-P E3cOXIclO<« E >> CD C Jh co OjXIE ©P MX) O © M P © XIC© ©3 «mpx)

Eh !> ffl XI h-H O CE OJ <tI xl p p « © O CO © rH © rH © Ot) ©>CflC0-rlO)© •rlffibOCOCXl-HP CD Si CD CD CO £.

53 £ O © © CO h-C C SnrHrH©Cl.©c>0© ©X!>0 «-i bC-H X!-PX!C©-rlCO-P01 t. p p-x: p co P P © © rH 3 fflO « fc « O^VC X! P£0£HCmHM©CP
n^fc-Hi:^ c-h5 <o 3

P © co © U XICOOCE«IHfciPOCOCOO©EHcO-HE coo P -H 3 r-> © P XT p
01 CO 01 © ©
co x: © °n a si si
Si P Q O O Eh +j

H< C O t,d 3 CO Q-r4-H Orl£ XJCCfl©3E*H » © x> © "Xipeo »3PCP">
C0-H©X:cOO.C0CXlC,Cl.XlO C-rlrHXICfrH CD >>Si © ffl XI >h fflOxlP ffloieo

En £ PEnPpxIPoiti. p XiPP5= coc-mPxiwsco •©pfc.EHcocoxirHPXix:p (KEHcoOfflcO »ECP?BoC tCP300o CO „• K rH
< • (H w CO £ t< © P co si ©

g CC 01 X) CO CmOn CC Eh SB Eh c
55 H

3 g
iH 3<©OCC©CmCmCmM -< Oc COECPrHcOrHOO©

CM CO ^ 10 <x>*" ^ ^ ^
^ «* ? * ^f

T™

• rH rH rH
H
CO J-i XI c c

CO P r"> 1 • © rH as p p © 1 OH©
p P p CO > as 01 © © p © 3 © a p XI OP HHt)

O © © 3 -rl © P X! 3 © Xl • CO P p P a H -H - p p -p p
h ffl C 3© © ""3 > Xl P © • P © P > P P P rH as C CO 1 Cm «M O • O P C

•*-> H-3 O c a) x) c x: co co> 01© H XI C 3 © © Cm P O > CO P © 01 « H 3 XI

O P 01 -H rH rHcOPMCOCO XlhfflOl Cm © © E p © © ffl -H P © 3
p P 0-, 2 3 3 MPiHxICcOXi OXM E Cm © as H P CO XI Xl © • P.C «
0-, a O pc, O OP© C CO »© p£ 1) «-H p K -H ©

3 ffl x:
© © p © x) xl 3 a

• © X! M © 30P ©-HXIcO-HXlXlCP © -H 3 rH © rH CO

£
OX> rH a-H p

p P h © ci co a. CcOXlOo PrH©bOCO XI 3 © Ch p H P P •H XI H C C P
c CO P > ffl >5 01 P pPP..rlfflC03CP • 3 01 HC 10 p Cm P > H CO CO ffl © xl ©
ffl c -H HJPH CCO-H }X t O OH O fO P O © © rH CO C co H -H h P E E © 3 bfl

rH ffl en u r\j P •rl C 01 alTHcoC©3PfH500P© -h bo box; e © Cm •H CO P P -H rH ffl © © © co P 3
Oh E a) rH CO C O-H rH C0-H-rl COO "-> ©CO C C P 3 X! © 3 a 3 c P O P XI

3 rH © rH rH * P. co © > «m © C bOXl 0) box: oi -ri si -^> © P >! •Hi E H © -H co Co co

p CD bO-. J- 3 O Xl >>P •HOX) OCPOcoCP© CO O XI H P © X! O P a 1 ffl ben hoc©
© S3 3 ajao s a) P -h CflXl©©>> X! -H.rl'M 01 S -H O rH ffl Cu E H p 1 ECO 01 P xl
3 O J © © *M FHCPCPpcop E »co x: a 3 h 1 5 © ffl p. a p

© Q - a © P O « XI co a) co cOpcO©a) © 3 © 0* P p © © © -H ffl > ©
a. O PXI CO XI 01 ^H Tl O XJcEfflCMOip.rHrHp XI > Xl ffl 01 Cm CO p > © XI P ffl Xl ©P30CCS bfl © P P

r-jJ-rH a) P C P © 3«rHC ©Offl© H. Oh P 01 .H C P © a ffl 01 co x; u 3
© OsO co P rl M P XI HP 3H EH P.© ErHCOrHO OlcOOPOPP P p a •> c to Cm Xl © 3 p p a 3 P ffl O
.* 1-3 J" C/ rH p O © 01 © © p •H OHO h-H co E © P XI
a rH O © © Pc03©PPP© ©P©© © xi 3 «cm e x: H i xi H P XI C C

xl 01 © ^ 3
01 p CO p

ij CO «M «rH C COP XJCmOGPcoXI X!P- N -H p P -H © bO E h O H
• • H P © Xlp» Cco<P5 P.P O H p p aS rH rH -rl

&
© © O 01 O -H © XI Cm O 3

c E O CO O P P O © hxl P -H 3 P U p p CO © © H XI P CO p O P P Cm a p
c C M © © O P.Cm rH © »-H © E 3 P.

PE-rlfH>C0Xl>X)OCfc
ffl O © P H 1 p p a a 3 ffl © xl

P a) W '^x C E ot) boa ox ffl XI a h p E © C
s :.. C O P O-HrHCO-HhCO-rlCP© C g E XI bO © p © axi p h -h p h h <:

•H © P 01 CO ©©cOXIPcOCm© © 3 H © h-H P -H bO © p 3 C P. ffl P bO © P XI

© Cm X! P. P -H P.©C'-, 05C-H P»© 01 a h p c x: c p p co ffl E co C p a
xl Eh O EPcooC -HEPEOXiXi O X) © ffl XI ffl Cm 3 CO CO O H ffl C M •
p P COChP •HOE Op -HC© CO r^l-H ffl > P 3 XI C ffl P bO © P P SHCfl •

O •H C E3coo©©PcOP©PP
© Xl-H XIXlO-rHCOXIDO

H P > »-H © p • C p «M P.H •H © 01

p Cm • X! P co 1 P © © P 3 Cm •H h 01 DH30 K XS -^> Xi -<H ^>
© P © rH Si p hP -P 0. hP C CM O -H P © X) P P c © H CO * (HPflC

«m OlrH H P. Pffl©XlrHO CO 01 C © P a p p <: H • p.
3 E

P Xi co C bO P C © ffl

XI XI P P P > OH XlcO© CmPcO ©HP ffl © 3 c E © O C • ffl © 3 E P
CO c co a) © « OS -rH ^ hP P XI P O © CO H © © P 3 XI CO p © © a E -h -h © X) > © -H

3 O 01 P xiH rH CO c^ e
fS

PcooiXICmCOCP© PX! X) PC P • S.O p © a bfl p h «m
w rH rH O© 3©a)X)-H >x!oi a © p a * © xi p 01 C XI X to a x> h O P -H ffl

P, x) x:p rH •H Xl CO cOEO PE Sdcm-hpcop Eh Xl -H H p bfl © 01 3 C -H © « C H E H
p c bi J" O P < CmOPPCO Cm OKb0©O P P.-H O P © O ffl Xl © H 3 ffl xl E P C C
Cm CD C CC •H 01 © © * OCOCOX! CXIco « » a p CO OEH © E P P. bO°H C H M ffl -H
CO E •H rH © C Xl c CO© «C03-H bOCO tP A s XI © © • © a p © 3 XI -H ffl O O a
p © xl © » Xl 3 -H •HX1XIP. ©-HOXlrHPE \A C H XI » 1 Cm © C P n boa > «p
Q bOrH rH Si 3 D* © XI Si oEoioCmE.hcO O-H H ffl XI P Xl CO Cm P H © 2 CO-H p b,

ffl P C © P
XI P »XI c

CO •M a a P XI rH 01 p p .H -H -H C> -rH P P © C 1 -h c © a CO © XI © H © ©
© c 3 E p »P 3 © CC -HrH©OOP © O P CO Cm a c p 3 H CO O P H H 1) H xi © co 01

J3 CO CC © D Cm P O E «M©3rHPP X!3rH-HCMXI C-V O P O H P h H 3 p 3 a C E P H ffl H CM ffl ©
P g Eh O 01 © 3 OE COOOCPPOPOP H © © 1 3 H p © O E • © © 01 3 ffl O XI <« p

XI ^ cO P CCP©3ca poc _ «-> > © 1 ©
© © CO P CO CO

c Xi 3 ffl co E H'O © E 3 rH tH S) P-.

c X5 3 XI rl © © CO © ©OOC-^>PE©co ©CXI h p -h c 01 a" P 01 bfl 01

C rH P P CO rH P P P 01p.H©OP30)C© OO bO P P 3 C © P •H H © XI a p -h ffl •> © co as 'H ©rOfc Xlffl 3 •H 3 P © c 3-HP£PC0XI3OP©.H-H ffl p. P ffl © P © P H hH -H p
© > © © © ©h 1 p P E Sip © J O O >. 01 XI © cO>cOCPh© O-HXIPXI a -h e > ffl CO a E p

c
£

p>. CO © P C P E OC30 XICmO ppo3 © ©cox) H P O XI ffl C 1 ffl O -H P «
C © • H C© Cm p © -G © P- © © p P © OXICmC © C XI Cm XI O-H CO 3 CXI 3 P 3 -H 01 c P

E aj •rl P X EH > E P O CO HH^IP 3O©«C0C O P O P «M ex © 1 © C © -H O Cm ffl XI C X)
E XI 0) CO a) © CO rH ©0)>cOXIh P -H p -H -H © E 1 a«M © 3 p

Eh 3 p CO J © X) XI © XI Chi bOP co P © © © Cm p 3 > -P £> er a) ffl to E CO O © p P 01 P H P bfl

CO Cu H x: p > Ph© -h-h CPXl>bOco © c c TJ p © ffl ffl P XI co c c ffl O to p. c
bO © > p p p © O CPrHOfflP-HP© X) © © H p •• © p © 1 P H © O • X! C C -H

C © P •HsO rH hxl cc«MOPcooia k « 01 E O -H -P • PI • 3 bOJi h P E H H H p. a 01 h
CD P 3 C^K P C! rH 0©0O33m£P HC P 3 © 3 CM Cm C P XI HOOP E O P H rH h O.H rH
P C CC: S3 rH CO OS U rH bO S a' <D -ri c co O C Xl xl co C O 53 O •HOC C C O 3 -H H CO © cc CO K XI CO

P CO CO CO ©p© O. ©©COP ffl HP 3 H <ScnE 01 3 ffl O-hxiX>c0>px!i
•H * © © -H >©C.©XI© ©Cm© 01 P. © 3 Xl O H 3 p
P O CO O rH p ffl E hXI CXICmXHmPcoC E x: «m c x:

S a,
p c ©

* Eh •H X) O P x: ©peh cop oeh «o co-h •H EH 5t O ffl 01 Cm «mX < >

«N CO ft 10

^

297



I o a
XI s£> iH iH

c © t— +>
o -p 1-1 o -u
O bO d 3 CCH ^b It

bO-H 01 r-H P r-H

C *> c t> oi a
•H d d -P C
E. be E. a) o XJ
3 •h -p E o ©

bo
C
iH • C
X) o ©
3 n r>

ofl ««)
Eh i-i ©
o 3 Eh o
(-. o o d
© 3 tz p
> -H C
O Co iH

2^ 3 sJ3 -H O JC

I tH
I CO O 01 c
: (» « s -h
j • aj u. a>

I CO CO r-H Eh

: u\ ia • o *> • p
I o s- t- d c
j= e\ 3 a 3 o ©

I O O tIH
I 3 CD O C r-l P JJ '

co bo o o d 3 -n
I d iH (-. r-i 01 .

i F>>Oh Ot> 3H ol

C rp d -p O ©
> d 3 h-> d o. o i

> • O -r-l C O <

I U XI 3 C C d
, o <d d ^ d

^.00

«*5

bO d

Eh Xl r-H

(J •h3s.££0

iH C © O 01

: Sh © ©
i d «m -p •• e •

1 CLC-, -p c hh ,

d c o o o d
) <D iH tH p ©
!f C<u41 ©Eh
> jj © d © oi d
Xi XI XI r-H 3

h r-l i—( d JO d ©
>3r-int.dOj2
OhH © bO 01 © +->

1 J2 3 tH © -H CQ
1 01 -P T3 > ©

m-p -a x
H-p © r-H Eh d "• d •

h hi o iH © g -p E •

: 3 d P © Xl
1 • O 1-1 Eh ("mh-h r-H •

3 T3 ol 3 XI 3
1© ©T3<-idOO!
: -P Eh © © o *
O a © Eh o

: © r-H O O r-l •» 01l"«HCHOT)'
o c © © H at

> Eh O E> -H 01 O
1 0--H © Eh tH © Eh

I pTj J >
h -P d P.P O ©
.O ©«h KHfli,
C Eh o ©-^ d H I

> o

) a* t» en

> xi e
d d

• © C
1 O Eh O
•P r-H O

03

01

I-— 3 o B

t? o ©
d tH Cx
tap Ih

;^. w d © d
^ • © r-H .0
) OD I) O C
rO d r-H © 01 C i-l

© 3 C © -h d
: Eh O Q d (V

B d 9 ©
i e
1 ML C
C © -
iH © © O r-H 3

> ftlnflTl 3 t>ISO o o 32d -a tJ 3
O Irl I Eh

j a 3 i c ©
n TJ* P O O O -P
t © 3 Eh >. d
ti e © c 3

o d o p > d
3 Eh dH^rj

bCI- Eh

H © -P -P
> X) r-l «r O

d S t3 d c
D © 3 © r-H Eh -H

01 d -P -H d
J 3 Eh 01 3 JJ 01

2 XI <»= d -P
J 73 £. o] DH
C -P ©id

h d *h © jd I ai

3 3 x: -p <h
H 01 P O HH
•P coo

•>-h »p 3 a
h E © 3 U i-l i-l

Eh Eh O Eh

© © JZ O tH
P. > M-P X! _

D © 3 JH
J -P 01 o oi

D © Eh >P » Eh

1 MtOfi-rt h«
•rlU SC£

> O Eh Eh _
n p s n © a -H

© r-H a J2MHO »
d Eh J3 > Eh C ©

S) O ffl OH£
© Eh rH h-i d EH
t>> a -P

co ac
Eh Eh J2 3 3 •

o © -p o *d
•m p ©So

d +> c -P
J © 3 O -rH -P
I E. © r-l i-l -
! © © Cm rH <H
1 SI J3 «-. O Ph*h
t P H d P co d

(O

O >, -I— 41 X> -— 3•r-cw^-CCro£
I- fl -r- -r- *) It Cp -Li J o in
U O H-) t-,

•

l— O 4_) h_J
4) h-> T3 -3 <0

O 3

•p cn
I -r- LDo ai

01 O ? J_ HI ro XI
= *» enro-
ll c

01 ro

0J
- °"H

III •— 10 3 CD
"J c -p o >i c crai
,2 o •!- — •— — ai en
hj a. m •— E- r-H

3» h= * -P — —
»

«J
* 3 ^^o <•- in

(V * * ai i- <
t- Of .

J2 «iD
*" u 01 E O

O I-
^

i- (V v£>
CT i- 1— (hU m E
C 4J -c <

5 uj l/> u^
c n> cr QJ - 00
c ,— +J *j <n
T3 ai ro <V r-

1

io o -p ro

"So

!rt T3 U ^

'o h-> +J

(j i/l i/l

in m =3

o ^
^ "O "o

41 -P jj
•r-> 4) C
P -Q T3 41

k_ « >
"-O -p 41

jj i— u «-
*: =3 41 o.
5 o o-

3 X

S-OCi>l3l=4lr3am o- o ro n ai en
H-» -P I"— -C +J
rtOaOiUJTJUTj
3 in h_> t- - ai r
Cslu4141t-3Q._j

h_> 4) i/l CD 41 O X
iit/i4_ai<o-P3aj
ro 41 i- Q s- re

q. Ol 4) 41 4!E« > I- O 41

u QJ

"--a o re oi'

•^ 3 41 ° w, £
r— Ifl <J *" J. 0) 0>
•r— 4( 1/1 H-» O
h-> O 41 >. S) 41 ro3-PO^e^Oo— •— 41 -P ^ CO

XJ rH

ro

E- C X> <=
41 o m

__, m ro i^

C ° 41

a, a- c *-
HP r- O

>>+J

tt Si-"
/- —i u

C "P • i-
41 <v> -j

. ,
E- CO in

<v 4i en

<->i-,

rH
>

•-- c re

h_ re
•-- <" * Kl
c J-

•<- c
•r- H-» -r-
l/» OJ •—l -P

^ > °
>»*r- re

n, T 3 re

.i/i -X- ,oi'cu u
.-. <J o — s-
LU fc ••- > 41

i^ n)4J*J
l*- r— U
re ^ 3 re -p
•- oia cO -r- Ou 41

3Z a. £

c- *"
*- O u)

" o
3 h^ r—

41 01 E

HPr-^-^-O -
urexioJc^xiriiJ^
41 c ,

> 41 ro t- c
1 41 5 °

w , XJ J_ ^ w —
1- l/> S Or— 3Vi-
Q. ro °-r- ,„ O -p "P

.— 41 *" C_) .r- Wl

4. It- ""
^ 41 O

•_I in »/l

>>m i« re

OJ OJ OJ

01 ™ " i

oi re

; 4i re r—
1 J= 3
I
-P Cr-

: n-xi Z
g e- — H-" c o ra°o qj re ai xi hpi>CBlu« C>,o.r-reji_E-3HpHp
41 OC o 41 O O •>-

x: ai -c a.r— e -p ,

xi -P en cj re <*

, re = vo e- 3 *;£ojo^^
>» >» 2 <M *

CD
(_> (D

a. o
*5 X

41 6= -P
c u i° re ro

O C 3 41

0j L/l 41 c o_
o

0J

1- o

i
' re

i
<p o

rO HP "2 "

a>

a>

<D
ty>

c
oa
(0
a>

DC

r— 41

hS'cC ° <" I
re E u -; t-> r— 41

-r- *~
ro JT LJ

r— -P 3 % • <->

•r-
3

i- C H->

r— X) 3 41 • U
•r- 10 41 U HP LO 41
P O -C O O I r—
3 r— HP O O.r-1 41

lD
P OlO

!•>

CI 3 " P ^
en c u Q-
-H C 3

ro t- 0J

C r— P -C

m c °

-*-» ^ "D E
(tJ (TJ <— <-
r— <U 3 C

CM

, -^UJ o U it

™£ "2 -.;J-.P Jtj =
™3re°3 -"

1/1

I

HP HP
o c

. ai re

•* re j-.

HP .

41 >,

£2*-

1 CJ

01
.

> .:

° 0J

is

XI •—
c . re
re i/i -p

+j re •

.ut-*i
= re u
j-; clhp 41

= E C r-l

•i- 41 O
c in I.

£ XJ 41 Q.
Zi 41 t.

*h*i aci— re ai .c
r— E- H->

.»" c"

rH c .,_ i_
O E-

41 -.- re X)Olp in ai
It re in ru
CLhJ 01 C

S- u
- O 41 41

i/i o. c jz:
I—I 1/1 +->

LP C -P
re o c

HJ t- C O

_ re 4i o
p °'.'? 1?

T> <-> 41
t.r uo:
ai g re

°°°h3

P E- 41 41 X)
0J L- 0JO 41 OJ

ro iX) cu *-> Ol E

a* <•- ai
\n _ o —j

<U
w d. <u— (A 0J

41 °-

S o-hp
i- sU 01 *
55*1
l-H -P U

ro
41

• > 41
hp s_ in
O 41 o
4i m jz

41 r— 41
t/1E- t-O Q.

u

?2
41 r—

1

41 i-
JZ 4P

m-U =
HP 01 OC-3 U
41 -P 41CT-TJ O
S * r^O -r- O .up*- 2o n- i=

re re o
41
jr.
+J h-1

in

01 01 I HP C
J3 E- EZ 10 41 =

ro 41 JZ JZ CD.

XJ U JP 3 3
3 Jo 01 vOI
O JZ Utl C c
3 hP O 41 -r-

hP C hJ r—
41 oj ,— 4P =
E- in re * O
4! zi -

o re 9-

<D *" »->
.

S u"° ^
u £ <"

c " O-
oi .-:
JZ ijl 1-
r— 41 O

41 U
'- - E

•r- 3 E-
3 O O
O" m «*-

ro
inp o oi"3 re

01 C* 01
* J3 ••- XJ >

f= xj c ro

hp c 2,
00

ro ro ro

re "b
c • r- o -—
_ 41 -~- f- 3

E- r— m ,— o
o ro oi o- 3

. XJ 3 m Q.^ o ro c ro 4i—
' -S ° i—

41 p o- c o.
in s- -^ m 41 O
C O HP 41 HP 41

o 'rapo.
O. . * -r-

Ul r— ^^ >1 !-
41 o C 3 .

OC o EZ o ro

CL O E u, HP
>,r— "-r-rjO
C E- m 4-1 -, 3
O -i- E- m O"
E JZ 41 41

•- J« * I— > T-J
•P ^ rz 4im -XJ — .,_ j
4i c re o

ro o o in

1*1 Thhm ro>— -P OJ

<r g c h-> S 4iO O .r. (_ JZ
51 E- Q.HP

o a. 4iP HP 'H-
h_> T3

41 .^_ 01E-r-jit
oi a.^3

0J

01
41 J X
in 0J

CO co

o aj

a*
' *- — +J c

^ • 1 = g IS
°- 1 J ° o.

°
<" H-> -P r-

in ro 41 O.
o Q. e- jz a.
C 3 HP ^-> 10

00

298



0)

0)
—I

0)
(0

c
oa
00
a>

CC

1- in >, I -c o x: • -a -o o
a» a> *-> 01 u c <-> ^^ c OJ OJ
..->(_.,- f— 3 •r- ro re +j 4->

(0 3 c O- E oj S i TJ c
s 4-> — 01 > <*> . > OJ

ID I— "O J= " •— /-> in

c oj m 4-> ^ a; a) rH »-» OJ~ t- <n J '•-
-o S2jg>

t-
u o * 3 Q.
o — -— TJ ^H U

x; s. <u v. ^> 3 +> (/»

?" re 4_ ^>

O >, 4-> **"

O -U
(0

r- l/J —

'

ChQ O
E

t/>

in
u = to i— .— Z3 c >i

Ellj 3 C OJ TJ -t->
'^-' TJ

oj
s- in in 4— -C TJ

j= 2 +J> TJ oi 4-> C
4-> * .

OJ

'-•a
rT3 S-S TJ

<JJ O CT) »->

than

s

are

initie:

_ OJ >»*-* e c S.

jq u a> TJ TJ

U
ui oj
TJ i

—

-"So
„ Ow£
Ul *-

S-

o
E

OJ OJ _ -c 'o fO Q-VD «-> tn

i " «
TJ U ai oo *-»

+J t_ 0J CT. TJ +> <
= 0

•^ 0)

U -C .-*

fish

ired

f

s

and

TJ
CO

OJ
s-

O

+J
U
OJ

<*Z E
o

oj £ = /- 0) ^ re '-' JZ u l/l

t. "5 *>
?, « re ^°°

in 0J • in

U
a)T> ib * -a 3 CO LU
oi£ i- w o
r- 0J OI *-

5 Q.O ,., +J *4-

OJ
TJ

0) j= *» TJ E O
E

.c .

e re

*- 2 3 °
OJ
c
0J

o
U
OJ

OJ
JC

** ct J= in
«> z * u JZ

+J"^ ceo a> i/) -t-> o
U ^ re • i/i 0)

° ai +->
01

"*"
t- O 0J > c en

•*- "^ £ <v c in

t5 S-g Q> I/) -.'i-sca o CM

^ti p > t/1

4- > i-y t-r 4-> a
?z*

4-J 1— G> Q.+J TJ in c
"D (0 •*- i— 4-* >> TJ

c c •*- a» d 0J3 re 3 m o *• ^ u OJ TJ ro
O 01 O 01

1—

•^- (TJ 0J C O
* «- 2 re > TJ <NJ

> 4->

g re x>° S- 01

01 c 0J
in s. "O TJ O TJ .c OJ
re 0I< L OH I— a>

,Z oj •»->

Q. Q.
0J l/> 4-> 3 X O) '- V> TJ
S- C iTJ in TJ TJ Q. a.

e re u o CD TJ OJ e Q. O
C 0) T3 C •!- t- a> -c tj •i~ t- c
f-+> n •1- *J CT e »-> q I- U o

IO «» (0^
^

T1 <i
1""

re C T3 4^ s- >> c
<u re f— re 0J o
( T3 > u
ro >,^ o c B-

re
01 •T- "O ai 4-> l/> m

> c
•^ re E- 0J

a "5 <U

in
'>~ in

re
'n -c x: m aj

JZ <-"-
U t—

0J .r-

0J i—^ re
-t-> c

o
+J !-
C *J
0J -i-
in "O
0J T3

+J s- re
U a.
OJ 0J o>
t- i- c
u
o >1 i-

u

2 ^^'

OJ

—I

OJ
CO

c
oa
CO
a>

TJ hj TJ ,i •• TJ ,— TJ in
C

OJ .^ TJ Q. C r-
3 J.
a. u

TJ o
c
a]

- ^^ CT
t= O TJ

o c m ^ TJ in +->

Q--.- <u ^r^
(

l

f +J

!i
i- «/i

s- -o
a s.

3 <u +J TJ OJ 3
CI r
t/l +J TJ m o X
cu S- 0> OJ TJ E

•-> *- cc: > Q TH ^ S_ b.
I— o in OJ 3 10 OJ3 OJ +J

CU a O •— -C
? *> «- U TJ iyi TJ >» *->

(TJ in c OJ u 3 OJ
«- 3 U U in » I- t-

T3 s- 3 OJ OJ o
"°

O)
OJ +J *+- 3 O > c ^

OJ *- C5 « <- 4-> OJ
J a lO en E

9 m O) s- OJ to c
* re *-> c +J OJ i- OJ OJ t- «—

a ro +J u TJ -C OJ
"> m C *-> c m i~ S- 4J > OJ

c
OJ
Dl
TJ
CL

in o 3 TJ OJ .c
o m S- o OJ**- J *->

X a m OJ o o

S.5

.^ U
JZ
•->

* o o M OJ i- 3Z "O
OJ c

> n in «*- OJ
<*- o

o
"O -^
a> s-

m a.

a r •^ . *J
< 1 o -*-> id m a <— C X

OJ a i-
<— "O -C ul 01 3 -*-> a> •<-
r— 0) TJ H OJ

jC +-» TJ ^r +j -o
•— 4-» -•-» 01 +-> > +J TJ •—

TJ O •*
OJ

O oj

3 c 3 3
"O Q. .u ^Z (J cu OJ-t-> o
0J •!- 01

01
O 4->

</) U c t- 5 u 4-
TJ -•- -t-> Q OJ 1 E01 4-> tn ^ 5°
s- c

i_
C TJ CT c

U TJ *J +-> OJ O m 3 O) TJ 4-»

"O c i in "a m
0) - -r- -r- C 'r-
+J T3 -r-
•' Ol C « J cc c o.s- c roo -- u aj Jr

t- -c o *J
C t- u D.T3
S- 3 .,- in ^.
oj o s. o oj X;
*-> O a) E U ,~
in o ^ +J ro ^j
re Q- re ._
oj m ^ ro „,c o oj •- c
^ ° s -^ 2 «-c -^ 4j +j ro £
>-> +-> ro c ^

> ' s

«

j— ?-oi^ w
> re c

oj '^
: u '-S +^ "O ^
j -^ ^ -m c «

> a.'— -i-> ^
! E *i 3 OJ
o re r- *j

: u oj ,— m
J t. ° re
j oj oi o. oj

.

-*- ro qj oj

E oj <c

O) U C OJ OJ OJ
c •<- o ^: c c
•^ S_ -f- +J -^ -r-

oj oj *-> '- e
j3 ^ -i- OJ O C

Q. m C !-> OJ

a> m o *r- -r- ^->

'_ O CL i- c cu

ftJ E OJ 3 O "O
*-> TJ TJ E

VJ "* . o
g - X -S » **

.2 re s. c f
re °-c t- ti
jj •<- Q.+J re

tn-je « •"°
™ o >, c

rn 21 E *- O O)"' 43 .i- t- C
.^ oi ro 4-> ct---

• . -C C 0) s-

; s *J ^ oj s- oj

^"•r «J re
' O ^ = O <= O)

ro

OJ

**-
O TJ

r LL m
OJ

TJ
in OJ

CO i -o •(-> OJ u> in

r-1 ro OJ o > TJ r
l-l Ol-r- c ro o> o

1- I- .c- OJ

•D <-> !- in t •->

c •- re oi -c u
ro E <J o u in OJ

T3 "-

P^ OJ OJ £ o
Sf-a ^ a cu

S h- X
T3

eg
o

pages

ies". d

woul

c

o
c

4->

U
OJ
Q-
in
OJ

, E C-
C c (VO OJ u c CO t-

CT OI .*! o m
= <t —

f~t
'"~ > cu

4-> OJ OJ OJ c
K O 1-J3C O
oj c re t— •>-

•i- o *->

"ol-»J u
OJ X OJ • 3
Q. 3 > -rj in "O
m .r- S c ojrK^ o >
"O in 3 <-

,

«- „, oj OJ m ™
oj -£ oj .e oj -c

ro
! O m CT

in

" aP * 2

a> OJ

c? = c c

i2ro<So«
^

^ a re * °
T3 *i - CT
Oi in ^- -o oi

cu T3 r-
TJ

OJ

.
cu aj r
u *J O
rtl OJ

E- TJ +J

ai 3 ro 4->

OJ
CO

+^ o I ™^
OJ i^ ID

i o c oi re u
i 2 . .^ in o.-'-

CT ro

>— ro „ ro

o ro ai °- ct
c t- u
m OJ S- +J
O O • -r-

. OJ t- ^ E
.^^Ll_ C OI^ OJ <J >,
->> ^ C
-^) 13 0) roCT c —
+j re oj i*_

- c mo
oj <o *—
= u re in c i/>

•^- oj •>- o —i
in i— s_ 't- uj
E a. a; -M
oj o. in > re i

—

+j <: •»- .r- u re
H-l +j -^ c

OJ m re •*- •'"

ir> -a c c •- u-
M 4-> O S- •—
Uj .,- oj •— 5-

4- 4J +J 3 O

t^^ret:

C^

oc ?•
ro

4-J OJ
ro ct
t-> T3
oj aj
CT.—
OJ 3
> o

ro

01

" -f- r- "O

re T3
OJ c
E re

!-> OJ +J
i— > c
3 -o re
m re u

in in
i- ro
o OJ

s i-

OJ +J i- xt

c o c
T3 O. in 3

re o ro •—

re oj o +J
*J J= -r- o '

OO 4-> -m c

- S £ *" " S =
? CT-C ^"° g-

c -c o ••- .r ^ o

c o

ro ro ro

oj c: ct oj
>t=> j: o c <j
-r- m -^ -n- re «r-

I U *r- 4-> T3 O. C
: < r— .r- 3 -r- O in
I JZ1 in .— U T- "O
t re o u -.- +j c
i +j ac +i aj oj

m oj -i- c *j s-
l oi cd •— re m +j

ro -o

'- 4->

re u

0)
o

^ a „ c
OJ 5j'

*"
in c

'^
m s- u in .^. -rj

3 OJ OJ OJ
Qp tfl Cr- w. c
m ro <— "o oj 'i—
ro oj — s- +j .

—

oj s *-> ro 3 +j
r— = 3 CTjJ 3
Q_ O OJ t- o

i- I- +J
OJ C in c
"O O •*-> C OJ
C -r- 3 O OJ
3 +J O O J3

O l.
in q_

3 «
*^ CT

if, ?<A
u iZ: uj

p *^ i*-

*J CTjz - >

, = .^ J^ !_
°

5 l-V OJ OJ

r- 3 -a S J=
T3 t;, OJ Uj +J

>> , u re i*_
J3 m s- ii >I

r- aj _ °

'^. <— c: -^ i

= O. OJ CT "> CC

*" o OJ C CT
jo ro ro

oj *- m a.L fll
w

ro -S "° ^^™ „ OJ ^ CO -
5 «»joi c

S. •* t= C rH O
_i oi •-
CO -u u s- c

re " s. ?>•—

-a oj >» re rz

^2S-?^S
? « _ tn >.'&

j .i: E oj —
:
- 3 poo

. OJ
ID I. Cr-l/)3 3 » a.3
U_ U O E Ll_
OO U C O l/^^ O -* u z>

in

299



c
a>

E
E
o
o

,

:

.
01
0)

^»i-

1

r-

' ^* L •

or)

+-> u
C r— o

y"j^~ /

^Ul
73 Xj

3 -o
+-> a. c v\
u \ n 13
<u c rO c

•4\uff
•--) o IY t/i (o
o ^1 I l

J- oo TV O >-
CL QJ lil 4-> T3 t-

3 XV U C UJ
+J ul - 31 ai <o
c Ul ciq i- O
(O •«- \1] •- >> o

V\> Q CT> 00
Q_ 4-> Y\J *-

C IX «- 0J z
t. at l/> \J \ QJ O C o
SI
o o

<- O LU eg
3
o
>>
V\ 41 1. •

» =5

LlJ O
1- «£

0J > >. m E D_
.* QJ —««w Q t- «r —i
rt> T3 aj ar <

s~>
_J

c en
o s-

i-

QJ
U
c

nal

d
mber

-Cha o

O OJ \l O QJ O OH<^i s: c GO VV1 aro •-3Z
v«^ OJ J \uo o c

CO
01

<-> e
C QJ
QJ >

sr
O >

o i/~>

o

^Q UJ >> 3

^
4-J

o +» O
i_ •->

o

2 +J
c
ro

Q.-0
CL S-

O *J< a.

s-

OJ
3
o

2
0) s-
-C O

QJ -*
<-> o
fO o

^C QJ

qj -a

s
ro 4-»

c\j -J c
qj

ai c e

CL (T3 -

a. t/)

IB --a

?
cn o E
T3 O O
CL. -E O

CM C
qj m3 "0 i—

in

k_

a>
_j
+->

c
a>

E
E
o
o

/. i E i ui c«
Ul

x: at to

~>xi \

QJ • QJ U QJ --^ +-» 1 4-t o i- x: •— ui

cn 4-» T3 CL •r- O C Ul C o r- 4-> QJ rO 4->

, -& 1 •
1 -o fc. o C lA Ul O ro wl *-> -r- -O O 3 QJ 4-J 3 XT r— o atHI )V -

(
c at ai
o c 5

+J >^ •p ai t ui > at ui E E Ul Ul t— ro U oo

lj

'5
QJ s: <a 4-> QJ •i- $_ i- -i- c 4-> ro at ui o ^t-

'.^BT8*
'^

-Q S_ O o u QJ Ul CL -M QJ -O i- Ul O r~ QJ ul OJ U QJ t+-

3 <D Q_ +-> r— O CO c 3 C tO Ul C 03 -r- l_ 3 I- fl r_ . 5w O

d*^ XJ o c .— i- 1- -o *•- -o +-> 3 CL Ul !— U rQ o +-> c o
=j c ail oj O CL Qt 3 at ^r-X E >1 > OJ C i- ET3

VBl < O ^ E x: ••-> S- "O •*-» m o •— c 4- OI QJ 4~» QJ QJ Ol

^PV U IQIE O 4-» QJ ro QJ t- QJ U r— O <0 QJ «+- c XI 3 E -M C c
^^ r— _)|0 QJ -r- fc. QJ ul O x: -r- ro c: 4-> X3 QJ Ul i_ i_

^fl to >> , u x: E >> 3 -M 4-> S- 1- C ro E -o c •r- *-> at 3 3^ c •— c *-• O -n s- +j a -r- o 3 oo S- ro 3 J= XI

j \ iS

o ao oi c QJ QJ S_ QJ -r- QJ u > — +> s- at ro r- +-> 4->

•<- QJ O C x: o +-> 4-> QJ XI "O i_ at qj ui *4_ i_ 4- rz ui QJ 4-» r—
*-» <u s:l-<- *-> u U <T3 CL C ro i— ui ui O ro ui O ul ui ro

ifD I r- QJ QJ 3 O 3 QJ -M U O QJ rO O CT> 3 3 O r—
Z QJ O 3 *-> Ul Ul ul QJ 4-> —- C ro E O to

C -C f- i_ QJ <t O 3 C (O "4- t. O-Or- 1- (0 -o •<- U O
QJ 0*Jr- o O •<- o <o x: O QJ u c ro 3 QJ r— r— "O QJ 3 r— U
J= ••- o QJ "^ 3 E «3 cn C ro 3 ro X3 O ro
*-> +J "O t<- •- "O ui . E r— Ul CL C 3 C +> O O QJ >> C C

t> QJ
4- N 3 01

*- c QJ •<- QJ ro •r- QJ O Ul O -4-> 3 (+_ f_ O 3 r- Ol O i~^ ro > c at E ui Qj • -r- C — r- JD QJ Ul C ul «— QJ

O -^ QJ -C QJ -r- (- '_ -x <t +-> O +» M- Ul -O C ui r- •<- c 4-> ->
c •<- (-> <T3 QJ > r— *-> o *o LU CL U o at * S- +-» E -O <T3 -r- 00

S_ ra > 3 i— ro f- QJ Ul ro .— o CC 3 3 c at x: o QJ C ro QJ "O QJ

qj rji qj -*-> CTX3 C •M CL i~ 4-> t. qj en +J 4-» 4-t ro (O at E *0 3
4-> (- t- •"- *0 l_ T3 -r- E O O i- ui *-» XI fO ul r— r— ro

Q. o E
21

H

QJ C CL o r- -O >1 •M QJ O Ul «-> C at a. ui ui ui i-

^^ ro >t-Q +-» S- I- to to -*-> <j c m 3 o -o 3 -r- -r- -r- Ul 3^vk <— -C C r— 3 QJ >.**- <= -M 3 QJ C O O QJ S- E -C -r- 0>_

?—

i

1 cc O rt»r- V) O CL <t 4-> i- O C r— -r- T3 O * Ul 00 1- at = (— x: r-
3 3 - ul h- 3^ j f 5^ 3 C ^- CL .— i- Ul •.- ro- OJ X3 i— = <T3 C 3

"O Wi H- QJ o 3 ro o *0 3 i— •!-»+-> 3 rO QJ 3 "O O o 4- O jU •<- Ul

<iJ aj< ai 3 O c .— tv •i- ui w. *-> x: O c oo x: •i- at r— CL 3
iA i- JZ QJ ro O ul 3 "O c -»-> CL -M U ro -t- OI 4-» X3 3 4- x: r— - 3

CM TJ ro • o oo x: QJ <X3 *o o QJ S- 3 rO Ul "O r— U fO >) O

o .O . U ^~- < 4-» C 1_ QJ '- ro O >» U O QJ r— T3 O at ui QJ 3 •«- O 4J r—
^1 iSl *-> QJ o i- x: -o u *J oi *a a. t_ • c u 3 J- ui x: O !-
u >> S- QJ >*- -o QJ +-> J= C CJi C rO ro 4-> E XT C •r- O O t- 3 u Olo c?i u +J QJ > <T3 QJ <c c +-> <*- *-> r0 C O *-* C ^ 4-* C O -t-t O i— 4- i. C -r- CO ro f-Xl «J L i/l x: qj o 0J 1- r- •.- O 3 Ul 3 OI U -r- at o QJ r— i- S- -r-

CO
.— Z <-J E -C Q o Ul > < i- o 3 M- Ul QJ Qj •r- O E >,-»-» X) u 4- r- XZ ro QJ 4-> C

S
0) -— a. o = Q.**- o 3 x: •<-» ui i- c at -— o o to cn o 4-t o i-

qj E QJ o r- t. • o U M O r- "O O 3 C 3 CL OI O -r- U Ul QJ 3
i~ r- CL 4J oj QJ E QJ +j at i- o qj u t- o i- ro C Ol O XZ ro r— X3«o c O C Ul x: qj +-» Ul 3 ul O. oi at <— •<--*-> -m E *- £ C OJ Ol

x: —JO - QJ (- OJ O 4~> -> ro O r— >r- C VI 3 > +J CO +J •r- * cn s- 4-
<7> ro co 4-» E QJ t- O E CL ui 3 U t» OJ •r- ro -O C <C O C -O ui c— c at 4- 4- o

sr
#— 4-> 4-> C QJ x: O CL o C >i > at x i- at at qj co C ro l_ +J .p- +J o o
a = r— >, QJ -t-> -4-* * 15 s. rO Ul 4- >i 3 -M ro l- XT OJ U ro S. 3 C Ul Ul 4J

UJ- E fl CL X= O to <t -— x: u u qj _* ui 4-> -O ro 3 «j+J +J'"-

^§
U~> QJ C *-* C O QJ t-> c r— ro 4- ui c oo x: ro *-> J- TD C r— QJ C C 4-

x >* +-» o t/i O QJ C > QJ J- ul QJ > O r C +J E W <U C O X: CL. ul QJ 3 QJ

O *J f0 *o t_ (/) > J^ QJ x: 1- 3 -*J a U 3 O 3 Qt U 4-> 4-> x: 4-> o c
ca •- E — *J •XJ i- "O 4-> QJ *> U T3 J- ul qj c at o o o Oi r- U C 4-> C E QJ

CJ L0 -r- > U U_J CD en -M XT at *o -O QJ ro +-> 3 (o at i- t— +-> QJ QJ 3 QJ ro •-- O to Xi

v-5
•— x c <o 0J O QJ H- 4-> t- CL O i— (O QJ r— >V- = 3 r- 3 U

o cu -» »— O QJ & z i/> C r— O O E 4-> 3 «— O 4-> »*_ C31 i- E O O CL +J T3
• _«: C Ol i— >» t. E *o OJ 13 i- r- 13 O O O C *-* C- 3 O QJ E • a. c 4-j rz qj>—i * a. as W- <U C ^3- 4_> Q. QJ •—

<

c T3 V- ul XT C QJ QJ E QJT) >> -r- ro tn -o L. x: C 4J C O rO QJ ul

\3 _i Hi E «- 00 QJ Q. JZ t- C 3 •<- Ul o > *-> <D r- X3 CD -c: E oo x: qj c **- h- 4-> C QJ ro Ul at r— O
-O <U -O QJ •^ (O 4_> ,

—

u. ro cn •>- ro M 4-> 4-» C 3 -r- 3 C QJ Ul ro OJ ^ X -r- X rO CL

rs
<-» tj cn»— ^- .c O ro •.- T3 •— 4-» ^ 3 -r- Ul +J C •<- ro <C -r~ cn at DC E ro 4-> t. > CL

CD rO -r- Q. «D O U- 4- 4-> OJ QJ y- <u »- o. <o E QJ O to Ul C i— z. *— ul C Ol OJ —1 (O QJ -r- 3
i) _J C =3 E -4-> OO o O C JS t/i QJ O c to •>- C *-» ro o u = s- •.- ro oi "O 4-> c ax 3 Ul

_
« ^*

LO iQ IS 0)3 QJ +-> O i- e L. i~ c Ul Ul 0J •»- " • •— QJ 4-» 1 3 ro C O E 4-» O"^r E 3ET •— C -O >> E a. qj i- u QJ QJ •.- - "O c s- +-> 1- <t Ul QJ E t— ro ui at u +-> O •«- O QJ QJ
Ts^ m -Q » « O QJ +-» C cr L. 3 QJ O Ul fJ *J E 4-» .— O U 00 -r- UJ t- r— 3 3 Ol < ui o 4-» <_t ui x:

a> "O 3 j^ >, 3 O J= «- QJ r— m QJ 3 LJ C 0J QJ Oi ro .— Ul ui QJ QJ c 2: ro *o c: 4->

r— C — -M 4-> >> 3 O — 1- a. CL»- Q ro .— O i- O -r- 3 XT r— ro C QJ J- 3 ro QJ 4-> -O 1- ro

flU 3 1'- O "O Q. fO -r- o
QJ

=
§

3 4J QJ XI rO cr+J Or- i. o i. 3 J- x: -o •«- at -r- 4-
-_J o*-> -C= 3E3> OJ C Q. Ul Ul QJ 4-> O ro O cn i- oj Q.T-X o o

S
C >><^ »— <C O CT C l>0 J= - o ro -r- CL at 4- x: at o_ to o_ at >- • i- CM Ul •«- r— 4-> 4->

>,4_ 4_» Q> U UJ lo t— »-> c CNJ 4-> .— o c o *-> ^ 3 Ol Ol u_ 4-> a> O U Q. 1 ro C
TJ O *"- •*-> -^ x: oj QJ C -* *- ui QJ o CTDO • ro QJ 4-> X r— CL at E Q <U O

** o i- »- 3 at t-.c </>(/> «a *o >, x: -»-» U a: OJ ce —• x; •r- 0J «4- .* -r- C r— QJ E •* L. C
1— =J 1- fO —t Z 4J+J4-»U o UJ • E «-> Ul TD n +J «i o CO U "O U -I- c ro (»- CL-r- CI r— I- O. 4-* C 4-»

IQ 01 UJ Z> Qj QJ TD I— ro qj o »— .— -o O ro 3 CNJ m i- Ul 3 O "O r- i- 3 • O. C OJ L
CT Q> > *-» L •— x: '-> ro Q_ CSJ «-> c a. r^. 3 f— r— r— O) r— XI O 3 Xi -O r- at UJ CH -O ro >> Ol O
Qj t- «- VO i— n id o+J o <c ro <t r- O 3 **- OJ > U O r— *-> "O a. at •<- r— Q.« ^ u 3 cn ia u xr o •<- i- OJ 3Z • *-» Ul • ^ 2 • ejCf- • O O -CT O QJ ro • c c a. * x: u ui c o? O CO 33 «— t/1 ^^ hw So. Xi <J O- ul •<- a CL Ul 3 Q.'^ t— 4-> a*j< +j *j i}*j CL-r- r0

m

<c Cl. 4-> ro t- O 4-> ro

^ CM CO ^ (O
in IO id id id

300



<£>

0)

c
<D

E
E
oo

CO
0>

u
M

3 • t-H 1 Ol

4-1 co co x> X) E CO CU 60
c CO c - cu BO) O d X) rl M
cO o> U U 1 cu 44 1 CO -rl Ol CO • rl 1-1 Q

4J W 44 14-4 CU >s O
cu

OS CU -H B CU 1 1 CJ U O OJ r-l 44

fa
m

Q.4J O n) f ^ CU !-!

4J3--4>Ol4-)OOIM>
Oi U JZ Ol

"-I CL CO 1-.

CO 3 CO 44 CO
rl rSCJO)CUr-lE60

d
H

0) CO CO U U 'H 00 -r4 U O -H 0) co co 3 co co C
A 4_l 0) 3 xtu cu4->a»^i-i3cu U X) U-i >, CU -rl a* CO CU 'H 14

3 o 4-ijticucflcoi-icuocrco &4 r-l r-l O-QJXJOlCUCUriB c
c co o fa cox:cuc-r4 4jcjcu 3 X) -H 17J J3 U r-l X CU CO

cu co & ME4-ia:33C j-icu 'U O 0) i- 4J CU CU 44 J" r-l 4J -rl

B xj oi o o- w ao x: W) x: n to CU -CM 44 fa CO 4J

Oj

cu - 01 d y-ioooixjoi c i-i h CO CO CU CO XI O O rJ rl U
60 (U r*I CO C U U DO l-i 01 -h to U 60 CO - - "O 0, -1 O *44 H -rl

CO r-l cO •r-l rl (A XI B C d d 01 r-l 3 O M-l 4J CO xi
d a J rl xjoOqcuxj-pcoo

44 Ql C U Ur4 ^H-r-*J-(
44 -H CO CJ C co 3 y-i u cu CO

c
w 3 g

OJ CO CO -o cu -h d 01 j-i 01 d x: -h
c 44 CCO-H 3 3 !W fa 14 fl) co d d x: r-i co cu •<-> 4-1 S-l

H o CO a; co a oo oo 34-1 rl CQ (U CO -H CO XI 44 44 O T-* 3
u -o o 3 Bo>BCcu3 CUA4C0 Ol l-i C 44 CO C CO rl 4-1 •")

d x 2
U 0) CXE'HX U 44 4J

> u O014-lr-tO13fat0 44

_c co u CU r-l 01 44 •n r-i U -n B U X
y

•J 3 x (0-J CO-UOCO COM-I cd > 44 O.CUC0 0) 14 4J OJ X) 44
O 44 •-* 4-1 44 M-Ir-ID---'44EC:0 rl tj tl CUCU"-l>r4 0dd (U -H'—

CO
u-i co C CM cocuoPmEx:cuo-h OS 0> r-l XI O CO -rl CO 0) xj 3

o u. o 01 i u Xt 3 3i-ii-i cu XI to XI CL )-i 3 CU r-l 60 x>
44 B H o i-4 Q>EC0 U4-()\jc0 CO O 3 0) <D 14-4 fa 44 cr CO fa CO CO

X 3 CO OJ 00 CW cOXJtOOCl-4CU CU3 r-l X) CO 44 xl O v4 qj n] U <u

c x cO tfl 4-1 44^-13^001:0010, O co O cj 44 rl £ rl 01 QJ -Hz
c 2 < 0) U cu CO CO u C3C0M-IU44 r-lOE r-l *J cu 4-1 d 01 cj ai 3 x>V S H 14 CJ 4-1 UJ C •• CUOO tfltUXlMtO co a. 4-Jr-4C0JdtUrl3O d

E
t/j - — 3 3 MS CO Q ai to B3 (ui-.x)3x:coclcu C_> r-l 44 X 3 r-i co x: 3 a TJ CUU a CQ ro > e 4_t C X) CU C 44 r-l u 1 O CJ OJ cu co fa e 44 a fa H 6flx X £ 1-1 3 c O-J 4_(CO l4-t -H014J d u co 3 tu m-i 3 <

i_ o £ cu CO .-s CJ a> rl Tl rl Bl OXJCOXltfl a. 01 -DMrlrHCdCUO
BS Q 09 U Vj - CO 44 2 o i •HO<U3i-l C > 44 C d rl E Xl CU r-l O O Jrf X cu
LJ CU 60 d rJ Xi E >>> tOCUtOcO 3

C tl -H <*4 -rl r4 00 O
<U -r| rl CJ S -rl CO CO CO r4

^
Ĵ
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TABLE II-3

Deaerado Mine and Conveyor Peak Quarterly Work Force

For Cdnatruction and Operation

UNIT 1

UNIT 2

CONSTRUCTION OPERATION CONSTRUCTION "OPERATION

Unit 1
Unit 2 Two

Year Qtr Mine Conveyor Mine Conveyor Tdtal Mine Conveyor Mine Conveyor TrJtal ToUl

30
85
160 100

235 160

100 100

50 50

5

16

19

23

29
130

136

153
157

159

175

177
187

183

256
260

339
339
339
339
339
339

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

35
151

279

418
229
245
151

168
172

174

190
192

202 20

203 50

271 75

275 100

354 150

354 100

354 50

354
354
354

* * * * *

Table reproduced from Durn9 and McDonnell report 1979.

25

35
151

279
418
229
245

151

160
172

174

190
192

43 63 265

43 93 296

92 167 430

92 192 467

138 10 323 677

149 10 259 613

222 10 282 636

230 10 240 594

230 10 240 594

230 10 240 594
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APPENDIX 3

APPENDIX 3, TEXT REVISIONS

1. Page R-9

Add second sentence to first paragraph as follows: "These lists are not

complete. Deseret would also be required to comply with all applicable
Federal, State, and local government ordinances and licensing require-
ments. "

2. Page R-10

Add the following under Water and Power Resources Service:

Project Feature Nature of Action Authority

Release of water from Water Sales Contract. Colorado River Storage
Flaming Gorge Reservoir Project Area (P.L.

84-485
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APPENDIX 11

Introduction

This appendix contains the latest socioeconomic mitigation plan prepared
by Deseret which REA believes is appropriate. Deseret proposes to implement
the measures of the plan as necessary. The implementation of the plan will be

timed to minimize, to the extent practical, the socioeconomic impacts assoc-
iated with the construction and operation of the Moon Lake project.

Additional meetings between Deseret and representatives of the affected
communities within the impacted counties of Colorado and Utah are expected.
Before the final mitigation plan has been negotiated, additional measures or
adjustments to the measures contained herein may be agreed to by the partici-
pants.

Whereas the final negotiated agreement will be binding on all parties, it

must be realized that the terms of this agreement will be based upon and
associated with predicted levels of industrial development and subsequent
population growth. As the anticipated industrial development occurs within
the region, the actual levels of population growth and its impact on the
affected communities may exceed or be below the predicted levels. Therefore,
BLM and REA acknowledge that further adjustments to the final mitigation plan
may be necessary at a future date.
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APPENDIX 11 (continued)

^DESERET
Generation & Transmission Co-operative

8722 South 300 West C Box BB Sandy, Utah 84070 (801)566-1238

February 12, 1981

Board of County Commissioners
Rio Blanco County Courthouse
P.O. Box 599
Meeker, Colorado 81641

Dear Sirs:

During the meeting between the Rio Blanco County Board of
County Commissioners and Deseret Generation & Transmission
Co-operative Board of Directors held in the Rio Blanco County
Courthouse on October 27, 1980, Mr. Tim Schultz, the Chairman,
requested that Deseret submit to the Commissioners for their
review its suggestions for impact mitigation measures.
Further, he stated that if suitable mitigation measures could
be agreed upon, the Commissioners would not oppose the plant
construction in Utah.

Subsequent to the meeting in Meeker, meetings were held by
Project personnel with representatives from the various taxing
entities in western Rio Blanco County to assure that their
impacts are fully considered in the mitigation measures adopted.
It became evident a coordinated effort was needed. The Town of
Rangely took the lead to create an informal forum or grouping
of the taxing entities so there could be a unified approach
to identify Project impacts and arrive at proposed mitigation
measures. This has proven to be an ongoing process, so we have
not received complete input from the taxing entities. There
has been no input from Rio Blanco County. Therefore, we have
taken the initiative to present suggestions for development of
a mitigation plan as shown in the enclosed Project Impact Mit-
igation Measures. You will note under the heading "H. General"
there is a continuing opportunity for taxing entities, which
may feel their needs are not adequately addressed, to present
them for consideration. Further, as you know, the Project opened
an office in Rangely and staffed it with a professional person on
November 18, 1980. She has actively worked with the representa-
tives from the taxing entities to assist them in identifying
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APPENDIX 11 (continued)

Board of County Commissioners
February 12, 1981
Page 2

Project impacts and to arrive at mitigation measures. She will
continue to assist as required.

This letter and the enclosed suggested impact mitigation measures
are submitted on behalf of Western Fuels-Utah, Inc. and Deseret
Generation & Transmission Co-operative. We need to know the
Board's views as soon as possible because we must begin making
financial committments involved in the mitigation program.

We continue to solicit your nomination of Project induced im-
pacts which could be properly considered for mitigation as well
as your comments on these suggestions.

Sincerely,

^
i

J. Sterling Merrell
Community Impact Coordinator

JSMref
Encl.
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APPENDIX 11 (continued) PROJECT IMPACT MITIGATION MEASURES

COLORADO

A . Hous ing

The following tabic reflects the most recent figures, developed

by Burns & McDonnell and concurred in by the Bureau of Land

Management and Rural Electrification Administration, as being the

required housing facilities to meet the impact the overall project,

i.e. Moon Lake Power Plant and the Deserado Mine, will create in

the Rangely and Dinosaur areas.

TABLE I

Housing Demand for Rangely by Year

1981 1982 1983 1984 1985

Single Family 19 40 58 71 97
Apartment 9 19 22 24 26
Mobile Home 36 75 87 85 92
RV and Trailer Pads 22 45 40 23 3

TABLE II

Housing Demand for Dinosaur by Year *

1981 1982 1983 1984 1985

Single Family 3 6 8 9 7
Apartment 1 2 4 4 3
Mobile Home 8 15 16 18 14
RV and Trailer Pads 4 7 9 10 8

^Breakout developed from Dinosaur population projection shown in
Table 4-11 DEIS.

Based upon a review of existing housing, plans of private

developers, and the interest shown by these developers, the

Project has approved a policy to provide housing or guarantees for

the housing quantities as listed, in the following table:
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APPENDIX 11 (continued)

TABLE III

Housing Guarantees for Rangely by Year

198.1 1982 1983 1984 1985

Single Family 13 27 36 44 58
Apartment 5 15 16 17 17
Mobile Home 25 50 55 55 55
RV and Trailer Pads 15 35 30 16 —

TABLE IV

Housing Guarantees for Dinosaur by Year

1981 1982 1983 1984 1985

Single Family 2 4 6 6 6
Apartment 1 3 3 2
Mobile Home 6 12 12 14 10
RV and Trailer Pads 3 5 7 7 6

Single Family Housing: The Project will encourage private de-

velopers to provide the necessary single family housing by guaran-

teeing the sale of previously agreed upon, newly constructed

houses. Project personnel will assist new employees to locate

available lease/rental housing and sources of mortgage financing.

The Project will also construct some single family dwellings.

These will then be sold or leased to the employees depending upon

available mortgage money and interest rates.

A cost monitoring and inspection program will be implemented
housing with

to assure the Project of reasonable/cost, /adequate quantity and

conformance with quality construction procedures.

Apartments: Local developers are prepared to construct the

apartment units needed. The Project will provide rental guarantees

Mobile Homes: Sufficient local developers are available to pro-

vide the necessctry mobile homes. Contractucil arrangements will

provide for rental guarantees by the Project. Should additional
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APPENDIX 11 (continued)

mobile home housing be needed beyond what developers will provide,

the Project is prepared to install the necessary units.

Recreational Vehicle/Trailer and Bachelor Quarters: In the

Rangely area the Project is prepared to construct and operate a

recreational vehicle/trailer park and, additionally, will furnish

single room, motel-type • housing to accommodate single status

construction workers. It is presently planned to provide four

6-unit mobile facilities for this purpose. An adjunct to this

park will be a cafeteria facility to provide meals for single

status construction workers. The project will retain flexibility

to adjust the number of RV/trailer pads to complement the motel

type units.

A housing office will be established by the Project for the

purpose of managing Project-controlled housing, rentals of mobile

homes and bachelor quarters, and the operation of the cafeteria.

Note: It is difficult to provide flexibility to meet reasonable

cost housing requirements in the Rangely area since there is limited

suitable land available for development, and the town is hemmed in

by a flood plane on the north and BLM land on the east, south and

west. Rangely has applied to acquire contiguous BLM land to be

used for housing. The; Project will continue to work with the

community to fissist in the acquisition of this property. The

Project is acquiring private lands located in the coal mining

area which may be exchanged with the Bureau of Land Management to

assist, in this acquisition.
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APPENDIX 11 (continued)

1 * • Wate r and Sewer

The water and sewer facilities are adequate to meet existing

projected needs in Rangely and Dinosaur.

C. Education

The Rangely and Dinosaur school facilities are adequate to

meet present and projected needs. However, it is estimated the

Rangely School District will require two additional teachers for

the school year 1981-82 and four more in the year 1982-83.

Dinosaur will require one additional teacher commencing in school

year 1982-83. The Project will fund the respective districts'

salaries for these teachers through the 1983-84 school year.

D. Transportation

The primary impact on transportation services by Project

personnal and materials hauling will be increased congestion on

the roads leading from housing areas to and from the Project sites

This will be mitigated by the use of personnel bus service from

selected collection points to the work sites. The personnel bus

service will be furnished by contract with public carriers or by

Project-owned buses. In addition to relieving congestion, busing

will save on energy resources and will also- reduce major main-

tenance requirements on roads designed and built for limited

traffic

.

In coordination with the County, the Project will design

and construct a new bridge over the White River and realign

a Rio Blanco County road leading to the Deserado Mine.
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APPENDIX 11 (continued)

E. Heal th Care

The Range ly £irea has ample physical capacity to take care of

the additional personnel health care associated with the Project

work force. The Project will participate in the financing of

needed technical equipment and test facilities related to

underground mining.

Emergency medical facilities will be provided by the Project

at the principal work sites for "first aid" type treatments. This

will include a registered nurse and/or emergency medical technician

The Project will have an ambulance at the work sites and will con-

struct, all-weather , lighted helipads for use with air emergency

ambulance services.

The medical services will be supplemented through a compre-

hensive and energetic safety program. The Project Community Indict

personnel will support local recruiting efforts to obtain and re-

tain professionsls qualified in the medical specialities required.

F . Law Enforcement, Social Services, Fire Protection

The Project will provide funding for one additional Rangely

policeman for the period July 19 81 to July 1984 and for an addi-

tional patrol car with required specialized equipment. The Project

will provide security for the coal mine site either directly or

through contract and funding with the County Sheriff's Office.

The Project will provide funding for one Social Services'

person for a two-year period starting in mid 1982.

Recreational facilities should pay their own way through

participation fees. 504



APPENDIX 11 (continued)

A four-wheel drive, 500 gallon tank truck/pumper will be main-

tained at the mine site by the Project. Project personnel will be

trained to serve as firemen to operate this equipment. 7\lso, they

will be encouraged to volunteer to serve with the local fire

department to provider these services during off-work hours.

G. Social Integration

Project Community Impact Coordinators will push efforts to

diffuse the newcomers throughout the communities to prevent develop-

ment of "company town" attitudes. The Project will set up com-

munity information programs to acquaint new employees and their

families with local laws and services as well as social and cultural

activities.

H. Genera l

The Project recognizes the need for advance planning to

minimize Project impacts on local communities and their present

way of life. At the present time, Rangely does not have a planner

and the Rio Blanco County planning office has a minimum staff.

The Project is prepared to supplement the Rangely and Rio Blanco

County budgets through 19 3 4 to pay one half the salaries of two

planners - one for each organization - if the local governments

are in agreement with this proposal and will fund the remainder of

their salaries.

The Project will have personnel available to assist the local

communities in handling the impact from the Project. It is con-

templated their major contribution will be to assist local planners,
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APPENDIX 11 (continued)

promote community development and be a resource for federal and

state grant information. As appropriate, they will provide

expertise to prepare grant requests.

The suggested impact measures set forth above are based on

the impact information contained in the DEIS and are for illus-

tration purposes only. It is the intent of the Project to develop

and implement a mitigation plan sufficient to provide reasonable

solutions for all social and economic impact incurred by the

County and by the municipalities as a result of the Moon Lake

Project. Consequently, if such impact is greater than estimated

by the DEIS, the Mitigation measures will be adjusted accordingly.

By the time the Project construction is completed, the revenue

to the various taxing entities from the total Project (mine,

railroad and transmission lines) advalorum taxes, severance taxes -,

sales t?ixes, and similar taxes related to the operating work

force, will be suficient to mitigate any on-going impacts.
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PROJECT IMPACT MITIGATION MEASURES

UTAH

A. Housing

The following table reflects the most recent figures, devel-

oped by Burns & McDonnell and concurred in by the Bureau of

Land Management and Rural Electrification Administration, as being

the required housing facilities to meet the impact the overall

project, i.e. Moon Lake Power Plant and the Deserado Mine, will

create in Ashley Valley (Vernal, Maeser, Naples and Jensen)

:

TABLE V

Housing Demand for Ashley Valley by Year

1981 1982 1983 1984 1985

Single Family 23 48 84 107 81
Apartment 11 22 32 41 22
Mobile Home 43 89 124 158 76
RV and Trailer Pads 25 51 55 74 3

Based upon a review of existing housing, plans of private

developers, and the interest shown by these developers, the

Project will provide housing or guarantees for the housing quanti-

ties as listed in the following table:

TABLE VI

Housing Guarantees for Ashley Valley by Year

1981 1982 1983 1984 1985

Single Family 15 33 58 71 50
Apartment 7 14 20 27 14
Mobile Home 35 70 95 118 55
RV and Trailer Pads 20 30 41 53 10

Single Family Housing: The Project will encourage private de-

velopers to provide the necessary single family housing by guaran-

teeing the sale of previously agreed upon, newly constructed
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houses. Project personnel will assist new employees to locate

available lease/rental housing and sources of mortgage financing.

The Project will also construct some single family dwellings.

These will then be sold or leased to the employees depending upon

available mortgage money and interest rates.

A cost monitoring and inspection program will be implemented
housing with

to assure the Project of reasonable/cost , /adequate quantitiy and

conformance with quality construction procedures.

Apartments: Local developers are prepared to construct the apart-

ment units needed. The Project will provide rental guarantees.

Mobile Homes: Sufficient local developers are available to provide

the necessary mobile homes. Contractual arrangements will provide

for rental guarantees by the Project. Should additional mobile

home housing be needed beyond what developers will provide, the

Project is prepared to install the necessary units.

Recreational Vehicle/Trailer and Bachelor Quarters: In the Ashley

Valley there are limited recreational vehicle/trailer park

facilities available. Therefore, the Project is prepared to

construct and operate such facilities and additionally will

furnish single room, motel-type housing to accommodate single

status construction workers. It is presently planned to provide

six 6-unit mobile facilities for this purpose. An adjunct to

this park will be a cafeteria to provide meals for single status

construction workers. The Project will retain flexibility to

adjust the number of RV/trailer pads to complement the motel-

type units.

A housing office will be established by the Project for the

purpose of managing Project-controlled housing, rentals of mobile

homes and bachelor quarters, and the operation of the cafeteria.



APPENDIX 11 (continued)

B. Water and Sewer

The water and sewer facilities in Ashley Valley are not

adequate at the present time to meet projected needs. Construc-

tion is underway (February 1981) on additional capacity and

installation of an interconnecting pipeline to improve service

south and west of Vernal City. Discussions are underway con-

cerning the construction of a large scale water treatment plant.

Work is progressing on a new sewage lagoon system and some

additional collector lines. Invitations for bids have been issued

for phases IV, V and VI of the collector system and phase VII

A invitations should be issued before the end of February 1981.

Local officials have assured the Project that completion of these

construction phases will provide adequate sewage facilities.

Grants and receipts from bond sales have provided funds for

new water and sewer construction. The Project and work force

personnel will pay connection fees and operating costs which will

assist in retiring bonded indebtedness and funding & M costs.

C. Education

The Uintah School District needs early assistance to meet

a greatly overcrowded classroom condition. The District has

requested that the Project undertake a joint venture with the

District for the purpose of constructing a school building.

Under the terms of the venture, Deseret would provide up to $1.5

in matching monies for the school project. The building would be

situated on land acquired by the District. Deseret' s undivided

interest in the building would be leased to the District for

school purposes at a rate sufficient to repay Deseret for its

investment plus interest. Deseret is willing to accommodate the
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the District's requirement on the terms set forth above.

The Uintah School District will require three additional

teachers in school year 1981-82 and seven more in school year

1982-83 to meet Project induced student load. The Project will

fund their salaries.

D. Transportation

The primary impact on transportation services by Project

personnel and materials hauling will be increased congestion on

the roads leading from housing areas to and from the Project

sites. This will be mitigated by the use of personnel bus service

from selected collection points to the work sites. The personnel

bus service will be furnished by contract with public carriers or

by Project-owned buses. In addition to relieving congestion,

busing will save on energy resources and will also reduce major

maintenance requirements on roads designed and built for limited

traffic

.

At the County's request, the Project has provided funds for

preliminary design work in connection with a proposed new road

leading south from Vernal to Bonanza. The road is required to

meet the transportation needs associated with oil shale and other

energy development in the County as well as the roads of the Project

The Project will provide further assistance to the County relative

to such road in the form of loans, gurantees, and/or other

appropriate forms of financial assistance.

E. Health Care

Uintah County has recently upgraded and expanded the hospital

facilities in Vernal. This will provide adequate capacity to

care for the needs of the Project workforce. However, there is

a concern about the number of professional medical personnel
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available to provide medical care.

Emergency medical facilities will be provided by the Project

at the work sites for "first aid" type treatments. This will in-

clude a registered nurse and/or emergency medical technician. The

Project will have an abulance at the work sites and will construct

all-weather, lighted helipads for use with air emergency ambulance

services

.

The medical services will be supplemented through a compre-

hensive and energetic safety program. The Project Community

Impact personnel will support local recruiting efforts to obtain

and retain professionals qualified in the medical specialities

required.

F. Law Enforcement, Social Services, Fire Protection

The Project will provide funding for one additional Vernal

policeman for the period July 1981 to July 1984 and for an additional

patrol car with required specialized equipment. The Project will

provide security for the plant site either directly or through

contract and funding with the County Sheriff's Office.

The Project will provide funding for one Social Services'

personnel for a two-year period starting in mid 1982.

Recreational facilities should pay their own way through

participation fees.

A four wheel drive, 500 gallon tank truck/pumper and a hose

truck with high pressure pump capability will be maintained at

the plant site by the Project. Project personnel will be trained

to serve as firemen to operate this equipment. Also, they will be

encouraged to volunteer to serve with the local fire department
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to provide these services during off-work hours.

G. Social Integration

Project Community Impact Coordinators will push efforts to

diffuse the newcomers throughout the communities to prevent

development of a "company town" attitude. The Project will set

up community information programs to acquaint new employees and

their families with local laws and services as well as social

and cultural activities.

H. General

The Project will have personnel available to assist the

local communities in handling the impact from the Project. It

is contemplated their major contribution will be to assist local

planners, promote community development and be a resource for

federal and state grant information. As appropriate, they will

provide expertise to prepare grant requests.

The suggested impact measures set forth above are based on

the impact information contained in the DEIS and are for illus-

tration purposes only. It is the intent of the Project to develop

and implement a mitigation plan sufficient to provide reasonable

solutions for all social and economic impact incurred by the

County and by the municipalities as a result of the Moon Lake

Project. Consequently, if such impact is greater than estimated

by the DEIS, the Mitigation measures will be adjusted accordingly.

By the time the Project construction is completed, the revenue

to the various taxing entities from the total Project (mine,

railroad and transmission lines) advalorum taxes, severance taxes,

sales taxes, and similar taxes related to the operating work

force, will be sufficient to mitigate any on-going impacts.
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Generation & Transmission Co-operative
8722 South 300 West Box BB I Sandy, Utah 84070 (801) 566-1238

March 17, 1981

Mr. Greg Thayn, Team Leader

Moon Lake EIS

Bureau of Land Management
P. 0. Box 768
Richfield, Utah 84701

Dear Mr. Thayn:

Deseret Generation & Transmission Co-operative (Deseret) is transmitting the

attached information to provide a more detailed supplement to the Impact Miti-

gation Plan proposed on February 21, 1981.

These plans have been delayed in their development by difficulties experienced
in working with the Rio Blanco County Commission.

Figure 1 indicates Deseret's estimated expenditures for Rio Blanco County, to

include the special districts therein, and the Town of Rangely for the Socio-

Economic impacts associated with the proposed mitigation plan. Comparable
figures are shown for Vernal and Uintah County in Figure 3.

The final Socio-Economic mitigation plan will be developed in coordination with
independent consultants appointed by each Deseret and Rio Blanco County as proposed
in a meeting with representatives of the County on March 11, 1981.

Figure 2 provides add
the Deserado Mine, ra

the local portion of
local governments wou
developing to an annu
the calculations used
provided in Figure 4

with Unit 2 in Rio Bl

will more than mitiga
Figure 4A.

itional information on revenues that would be generated by

ilroad and appurtenant facilities, transmission lines, and

the Coal Severance tax. These revenues indicate that the

Id start receiving surplus revenue from the project in 1983,
al surplus of $260,110 after 1985. Included are some of

to derive the projected revenues. Similar information is

for Uintah County. Additional revenues and costs associated
anco County are shown in Figure 2A. Tax flow from Unit 1

te the impact from Unit 2 in Uintah County as shown in

We have also enclosed a list of special districts operating in Rio Blanco County.
Inasmuch as they are political subdivisions of the State of Colorado, Deseret is

working closely with them to assure their needs are met. We agree with the pro-
posal made by Mayor Peggy Rector of Rangely that a formal organization of the
districts would be most helpful. Our perception of how such an organization
would function is enclosed.
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Mr. Greg Thayn
March 17, 1981

Page 2

Deseret Generation & Transmission believes these figures and attached letters
and memos indicate that the Company is approaching the problem of socio-economic
mitigation in a responsible and realistic manner, giving full consideration to

the impacts that will be encountered by Rio Blanco and Uintah Counties. These
figures indicate that the project-derived revenues will more than adequately cover
the socio-economic mitigating costs incurred by Rangely and Rio Blanco County
during the operation of the project facilities. They will much more than meet
the mitigation costs of Uintah County.

We hope this data will help in resolving the controversy surrounding the miti-
gation proposals and the fiscal impacts caused by the Moon Lake Project.

Sincerely,

Merrill/ J. Millett
General Manager

MJM/KMN/jg

cc: Larry Wolfe

Enclosures

514



APPENDIX 11 (continued)

DESERET PROPOSED

IMPACT MITIGATION SCHEDULE

FOR

RANGELY AND RIO BLANCO COUNTY

1981-82 1982-83 1983-84 1984-85

EDUCATION

Teachers' Salaries

O&M

TRANSPORTATION

Bridge and County Road

HEALTH CARE

Rangely Hospital List

Ambulance

LAW ENFORCEMENT

Policemen's Salary

Vehicle

Special equipment (radio & light

SOCIAL SERVICES

Social Services Worker

FIRE PROTECTION

500 gallon pumper/ tanker

Fire Chief /Inspector

GENERAL

Assistant Librarian

County Planner (1/2 salary)

Office Supplies

Rangely Planner (1/2 salary)

Office Supplies

Unspecified O&M, Rio Blanco

Unspecified O&M, Rangely

$ 48,750

5,000

1,600,000

635,000

50,000

19,500

9,000

panel) 2,750

70,000

160,878

5,500

21,450

19,356

28,600

176,964

6,050

31,460

194,658

6,650

23,595 25,955

10,000

21,292 23,421

34,606

13,800 15,180 16,698 18,368

13,325 14,658 16,123 17,736

1,000 250 275 300

13,325 14,658 16,123 17,736

1,000 250 275 300

50,000 55,000 60,500 66,550

50,000 55,000 60,500 66,550

52,582,450 390,780 439,855 472,830

Note: Fringe benefits 30% of salary; inflation 10% per annum compounded $3,855,915

Figure 1
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REVISED TABLE 4-20

Estimated Costs and Property and Severance Tax Revenues for

Rio Blanco County - Bonanza Site Deve lopment (Unit 1)

Year Revenue Cost Difference

1981 69,000 M 359,000 - 290,000
1982 249,000 M 762,000 - 513,000

1983 946,300 937,000 + 9,300
(440,000 M )

( 13,900 TL)

(487,200 RR)

( 5,200 S )

1984 1,086,800 899,000 + 187,800
(566,000 M )

( 13,900 TL)

(487,200 RR)

( 19,700 S )

1985 1,350,800 1,081,000 + 269,800
(830,000 M )

( 13,900 TL)

(487,200 RR)

( 21,100 S )

1986 1,341,100 1,081,000 + 260,100
(807,000 M )

( 13,900 TL)

(487,200 RR)

( 33,000 S )

Legend: M = Mine RR = Railroad
TL = Transmission Lines S = Severance Tax

The State of Colorado is projected to receive $2,571,400 during the period 1981-85
through its 3% state sales tax. Therefore, in addition to the above, projected mine
purchases subject to sales tax would yield the following receipts for each 1% sales tax
levy if such should be imposed by Rio Blanco County or the Town of Rangely.

1981 $ 21,000
1982 262,500
1983 311,767
1984 127,500
1985 134,367

$857,134

NOTE: The above projected tax revenues only address levies on

Project owned and controlled properties. No forecasted
receipts are shown for ad valorem, sales and use taxes or

other financial benefits which will come from Project
employees and their families. It is assumed that inasmuch as

the local governments are presently funded from on going tax
programs, Project employees will provide adequate tax revenues
to fund their proportionate share of costs of local government

Figure 2
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APPENDIX 11 (continued)

REVISED TABLE 4-32

Estimated Costs and Property and Severance Tax Revenues for

Rio Blanco County - Bonanza Site Development (Unit 1 and 2)

Year Revenue Cost Difference

1981 69,000 M 371,000 - 302,000

1982 266,000 M 882,000 - 616,000

1983 983,300 1,051,000 - 67,700

(477,000 M)

(13,900 TL)

(487,200 RR)

(5,200 S)

1984 1,152,800 1,178,000 - 25,200

(632,000 M)

(13,900 TL)

(487,200 RR)

(19,700 S)

1985 1,896,666 2,171,000 - 274,334

(1,347,636 M)

(13,900 TL)

(508,832 RR)

(26,298 S)

1986 2,024,111 2,012,000 +12,111

(1,448,636 M)

(13,900 TL)

(508,832 RR)

(52,740 S)

Legend: M = Mine RR = Railroad
TL = Transmission Lines S = Severance Tax

In addition to the above, projected mine purchases for Units 1 and 2

subject to sales tax would yield the following receipts for each 1% sales tax
levy if such should be imposed by Rio Blanco County or the Town of Rangely.

1981 $ 21,000
1982 262,500
1983 311,767
1984 207,500
1985 174,367

$977,134

NOTE: The above projected tax revenues only address levies on Project
owned and controlled properties. No forecasted receipts are
shown for ad valorem, sales and use taxes or other financial
benefits which will come from Project employees and their
families. It is assumed that in as much as the local govern-
ments are presently funded from on going tax programs, Project
employees will provide adequate tax revenues to fund their pro-
portionate share of costs of local government.

Figure 2A
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APPENDIX 11 (continued)

DESERET PROPOSED IMPACT MITIGATION SCHEDULE
FOR

VERNAL AND UINTAH COUNTY

IMPACT MITIGATION SCHEDULE

EDUCATION

Teachers salaries

TRANSPORTATION

Bridge & County Road

LAW ENFORCEMENT

Policemen salary
Vehicle
Special equipment
(radio & light panel)

SOCIAL SERVICES

Social Services Worker

FIRE PROTECTION

500 gallon pumper/tanker
1,000 gallon tank truck/
pumper

1981-82

73,125

8,500,000

19,500
9,000

2,750

70,000

100,000

1982-83

268,130

21,450

19,356

1983-84 1984-85

294,940 324,430

23,595
10,000

25,955

21,292 23,421

Figure 3
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APPENDIX 11 (continued)

REVISED TABLE 4-20

Estimated Costs and Property and Severance Tax Revenues for

Uintah County - Bonanza Site Development (Unit l)

Year

1981

1982
1983

1984

1985

1986

Revenue

605,000
2,426,000
5,229,784
(4,842,000 P)

(194,194 TL)

(193,590 RR)

5,137,784
(4,750,000 P)

(194,194 TL)

(193,590 RR)

4,826,327
(4,616,000 P)

(105,327 TL)

(105,000 RR)

4,692,327
(4,482,000 P)

(105,327 TL)

(105,000 RR)

Cost

304,000
609,000
915,000

1,197,000

629,000

629,000

Difference

+ 301,000
+ 1,817,000
+ 4,314,784

+ 3,940,784

+ 4,197,327

+ 4,063,327

Legend: P = Plant
TL = Transmission Lines

RR = Railroad

Ad Valorem Tax Yield Commencing 1983

Transmission Lines

Estimated Assessment Mill Levy
Construction Costs Factor 20% (varies) Tax Yield

1983 $15,046,808 X .20 X .06453 $194,194
1984 15,046,808 X .20 X .06453 194,194
1985 15,046,808 X .20

Railroad

X .035 105,327

1983 15,000,000 X .20 X .06453 193,590
1984 15,000,000 X .20 X .06453 193,590
195 15,000,000 X .20 X .035 105,000

Figure 4

521



APPENDIX 11 (continued)

REVISED TABLE 4-32

Estimated Costs and Property and Severance Tax Revenues for
Uintah County - Bonanza Site Development (Unit ] ?.nd 2)

Year

1981
1982
1983

1984

1985

1986

Revenue

605,000
2,776,000
6,253,784
(5,866,000 P)

(194,194 TL)

(193,590 RR)

7,071,784
(6,684,000 P)

(194,194 TL)

(193,590 RR)

8,501,327
(8,291,000 P)

(105,327, ,
TL)

(105,000 RR)

8,863,327
(8,653,000 P)

(105,327 TL)

(105,000 RR)

Cost

295,000
702,000

1,236,000

1,812,000

2,086,000

1,922,000

Difference

+ 310,000
+ 2,074,000
+ 5,017,874

+ 5,259,784

+ 6,415,327

+ 6,941,327

Legend: P = Plant
TL = Transmission Lines

RR = Railroad

Estimated
Construction Costs

1983 $15,046,808
1984 15,046,808
1985 15,046,808

1983 15,000,000
1984 15,000,000
1985 15,000,000

Ad Valorem Tax Yield Commencing 1983

Transmission Lines

Assessment Mill Levy
Factor 20% (varies) Tax Yield

X .20 X .06453 = $194,194
X .20 X .06453 = 194,194
X .20

Railroad

X .035 105,327

X .20 X .06453 = 193,590
X .20 X .06453 = 193,590
X .20 X .035 = 105,000

Figure 4A
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APPENDIX 11 (continued)

DESERET
Generation & Transmission Co-operative
8722 South 300 West C Box BB Sandy, Utah 84070 (801) 566-1238

MEMORANDUM

TO: LYNN W. MITTON

FROM: ELGIN WARD

DATE: February 26, 1981

RE: STATUTORY AUTHORIZATION FOR COLORADO SPECIAL DISTRICT

AND SPECIAL DISTRICTS OPERATIVE IN RIO BLANCO COUNTY

A

.

Statutory Authorization for Colorado Special District

839 - 2156 Local Government - Special Service Districts

Title 32, Special Districts

B

.

Special Districts Operative in Rio Blanco County

1. Rangely Cemetery

2

.

Meeker Rural Fire

3. Rangely Rural Fire

4. Rangely Hospital District

5. Western Rio Blanco Metropolitan Recreation & Park

6. Piceance Creek Pest Control District

7. Meeker Sanitation

8. Rangely Sanitation District

9. Colorado River Water Conservation District

10. Yellow Jacket Water Conservation District

11. Water Users Association No. One

*The above list includes only those Special Districts that levy
property taxes. It is possible (but not likely) that other
special service districts exist in Rio Blanco County which don't
levy property tax.

FEW:ef

cc: Sterling Merrell
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APPENDIX 11 (concluded)

MEMORANDUM

To: Merrill J. Millett
From: J. Sterling Merrill
Date: February 23, 1981

Subject: Political Subdivision Task Force

I perceive a Political Subdivision Task Force (for want of a better
name) to function basically as follows:

a. Formalize the organization to include an organizational agreement,
adoption of by-laws, appointment or election of officers, development of a

meeting schedule with agenda, etc.

b. A typical meeting agenda would detail any new project planned to be
undertaken by any one of the members. A discussion would develop the impact
such a project would have on any other member ( s) . For example, construction of

a helipad would be of interest to the Fire District and the Recreation District
as well as the Town of Rangely. An addition to the Library would be of interest
to the Recreation District, the Fire District and the Town of Rangely.

c. After determining the impact any given project would have on related
Task Force members, there would be a need to discuss financing not only the basic
project but also the means of financing related impacts on other members.

The method of financing would be influenced by the proposed time schedule
for the project, the financial condition of the affected members, and ultimately
the basic reason for the project. If it was determined to be a Project induced
requirement, we could be asked to finance or assist in financing all or a portion
of the total project for all members.

I foresee that in the early phases of a Task Force there would be many
poorly planned project proposals, but as the organization progressed, greater
competence and improved planning would become evident. The major benefit to

the people in the area would be an improved approach to address problem areas and
solve them. The major benefit to the Project would be coordinated actions to
mitigate Project induced impacts.
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APPENDIX 12

Section A: Numerical Value Procedure for Evaluating the Proposed Power

Transmission Corridor and Alternatives

An error was made in the calculation for visual resources along the unit

1 route from the power plant site to Tank Hollow via Upalco-Fruitland. Two

miles of modification and maximum modification classification were changed to

a retention classification (error due to a milepost miscalculation).

Table D, Derivation of Determinate Scores by Routing Alternative, and

Table H, Alternative Analysis and Evaluation for Unit 1 Routing Alternatives,

were adjusted to reflect the corrected visual resource data for Upalco-Fruit-

land and Upalco-Sowers unit 1 routing alternatives. Appropriate changes were

made in visual resource miles, total and adjusted impact scores, and per mile

scores.
The results of these changes are as follows:

Bonanza Plant Site
Bonanza Unit 1 Routing Alternatives

The total adjusted impact score indicate that for the:

Bonanza to Tank Hollow Link (345- 135- kv System)
The Upalco-Sowers alternative would create the fewest environmental

impacts. The impact score for this alternative shows 0.6-percent fewer im-

pacts than the applicant-proposed corridor (Upalco-Fruitland), 18.4-percent
fewer impacts than the Castle Peak-Fruitland alternative, and 23.8-percent
fewer impacts than the Castle Peak-Sowers alternative.

The lower visual resource score for the Upalco-Sowers alternative changed
from 1-percent more impacts than the applicant-proposed corridor to less than
1-percent fewer impacts.

Impact scores for vegetation cover and soil erosion for the Upalco-Sowers
alternative are still higher than those scores for the applicant-proposed
corridor. All other resource scores for the Upalco-Sowers alternative are
lower than those scores for the applicant-proposed corridor.

Table A, Comparative Summary of Total Adjusted Impact Scores for Unit 1

Routing Alternatives, has been adjusted to reflect the above changes in en-
vironmental rating scores. The original unit 1 Bonanza to Tank Hollow via
Upalco-Fruitland impact score changed from 1,978 to 1,997. The revised Table
A now shows the unit 1 Upalco-Sowers route from Bonanza with a revised score
lower than 1,997. The original unit 1 Rangely to Tank Hollow via Upalco-Fruit-
land impact score changed from 2,457 to 2,475. This change did not require a

Table A revision for the unit 1 Rangely transmission route scores.
A technical report on slump and landslide prone areas along and adjacent

to segment 25 (Dairy Fork) has been prepared by the Manti-LaSal National
Forest since the printing of the Draft EIS. The report states that construc-
tion activities in the vicinity of segment 25 would create extensive surface
disturbance; in addition, instability and slope failures could possibly be
induced by construction along the segment.

As a result of the referenced technical report, the following changes
have been made:

Tank Hollow to Mona Link (345-kV System)
The numerical value procedure shows that the applicant-proposed corridor

(Dairy Fork) would create the fewest environmental impacts. The Utah Valley
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APPENDIX 12 (continued)

TABLE A

Comparative Summary of Total

Impact Scores for Unit 1 Routing
Adjusted
Alternative

Routes with Fewest
Environmental Impacts

Plant Site
Bonanza Rangely

Routes with Fewest
Environmental Impacts

Upal co-Sowers =

(345-138-kV)

Dairy Fork
3 b

(345-kV)

Bonanza to Rangely =

via Little Bonanza
(138-kV)

Subtotal

Routes Necessary Under
Any Alternative Trans-
mission System

Bonanza-Vernal (138-kV) =

Total Score

1,985 2,452

889

287

889

3,161 3,341

297 712

403

3,458 4,456

Upal co-Sowers
(345-1 38-kV)

Dairy Fork
3

(345-kV)

Routes Necessary Under
Any Alternative Trans-
mission System

Rangely-Vernal (138-kV)

Rangely-Rangely sub.

Applicant's proposal.

Score does not reflect new resource information for slump and landslide
prone areas on the Dairy Fork Route.
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APPENDIX 12 (concluded)

score indicates 10-percent more impacts while the Thistle Canyon score indi-

cates 1-percent more impacts.
Fewer impacts on visual resources, land uses, and fish are the reasons

for the differences in scores between the Dairy Fork and Utah Valley cor-

ridors, the largest difference being impacts on visual resources. The 1-per-
cent difference in impact scores between the Dairy Fork and Thistle Canyon
corridors is spread across four of the seven measured resources: erosion
hazard, visual resources, wildlife, and fish. It is noted that the adjusted
score per mile and impact score for Dairy Fork and Thistle Canyon are equal.

The numerical value procedure does not reflect the unstable surficial
geologic condition from milepost 1 to milepost 10 of segment 25. This 9-mile
segment portion and adjacent terrain exhibit clear evidence of faulting and
associated surficial instability. Construction activities in the area in

question would create extensive surface disturbances due to steep and dis-
sected terrain features. It would be possible that instability and slope
failures would be induced by construction along this segment.
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APPENDIX 19

APPENDIX 19, TEXT REVISION

1. Page R-113

Add second and third sentence under "Soils", as follows: "Twelve miles
of segment 11 (Sheep Creek Canyon) and 9 miles of segment 25 (Dairy Fork)
are extremely erosive, unstable, and prone to slumping and landslides, in

particular, on dipslopes. A technical report on slump- and land-slide-
prone areas in mountainous terrain (segment 25) has been prepared by the
USDA, Forest Service, Manti-LaSal National Forest (McGarry and Reed,

1981).
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APPENDIX 20

Net Energy Analysis and Cost Comparison
of Moon Lake Project Alternatives

In net energy analysis, the energy and material inputs and outputs of a

production process are quantified and analyzed to answer the question, "How

much energy is required to produce the product?"
The Colorado School of Mines Research Institute (CSMRI) (1980) prepared

a net energy analysis of the Moon Lake project. That study examined the

resources necessary to build and operate both 400-MW units of the coal-to-
electricity system. The materials needed to construct and operate the system
(concrete, steel, trucks, pipe, wire, etc.) were expressed in terms of the

number of British thermal units (Btus) of energy required to manufacture those
materials from raw resources (e.g., ore in the ground). The energy seques-
tured in the materials used in construction and operation are indirect energy
inputs to the system.

Direct energy inputs (gasoline, diesel, coal, electricity, etc.) were
also expressed in terms of Btu equivalents, as were energy losses (coal not
recovered during mining, coal lost during preparation, and internally consumed
energy).

The annual inputs, outputs, and losses during the electrical production
process were then compared for each alternative in terms of billions (10 9 )of
Btus (10 9 Btu is equivalent to 50 tons of coal or 7,200 gallons of diesel
fuel). The direct and indirect energy requirements for construction of the
system were apportioned over the 35-year life of the system in order to allow
comparison on an annual basis.

The relative efficiencies of the alternative system components are as

follows:

Coal Source: Coal source data were based on construction and operation of the
Deserado Mine compared with coal obtained from the Danforth Hills No. 3 sur-
face mine near Meeker, Colorado. Coal recovered from the Deserado Mine would
require less investment of external energy and materials. However, unre-
covered coal (coal lost as a result of the mining process) would be approxi-
mately 5 times greater for the Deserado Mine than the Danforth Hills No. 3

mine (see table A).

Coal Preparation. Energy and material requirements for coal preparation
(1,282.9 X 10 9 Btu/yr) and preparation loss (5,650 X 109 Btu/yr) would be the
same regardless of coal source.

Coal Transport. On the basis of external inputs, the electric railroad ranks
first and the conveyor belt second in energy efficiency for the Bonanza plant
site. The conveyor is the most energy efficient system for the Rangely site
(see table B). Energy inputs for coal transportation would be less if the
plant were located on Rangely. The truck haul of open market coal would
require the most energy inputs.

Generating Plant. Coal inputs, external energy and material inputs, energy
output and generating loss would be the same for both the Bonanza and Rangely
plant site (in 109 Btu/yr):
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APPENDIX 20 (continued)

Inputs
External

Energy
Materials
Total

Coal input

37.5
549.8
587.3

56,810

Outputs
Generation Loss 40,090
Electrical Output 16,720

TABLE A

Coal Source Energy Comparison
(10 9 Btu/yr)

Deserado Coal Mine Open Market Coal

Extraction ,

Requirements

Coal in Place

Coal Extracted

Unrecovered Coal'

Energy Materials Total Energy Materials Total

408.9 76.0 484.9 1,090.0 271.4 1,361.4

112,500.0 73,570.0

62,460.0 62,460.0

50,080.0 11,110.0

Based on coal from the Danforth Hills No. 3 surface mine near Meeker, Colorado.

External energy and material inputs required to mine the coal.

'Unrecovered coal is coal made unavailable as a result of extracting part
of the deposit. The amount unrecovered is a function of the character
of the deposits (depth and width of seams), mining method, and economic
constraints.

Water Pipeline. Energy requirements for construction and operation of the
water pipeline to either plant site would be less if the White River were the
water source (see table B).

Electric Transmission. Data on transmission line requirements were based on
the applicant-proposed routes. Line construction and operation requirements
would be greater if the plant were located at Rangely (see table B). Trans-
mission losses from each plant site would be as follows:

Bonanza - 303.5 X 109 Btu/yr

Rangely - 393.0 X 10 9 Btu/yr
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APPENDIX 20 (continued)

TABLE B

Direct and Indirect Energy Requirements
of Moon Lake Project Alternatives (10 9 Btu/year)

Bonanza Plant S"ite Ran gely Plant S
:

ite

Alternative Energy Materials Total Energy Materials Total

Coal Transport

Deserado Coal

Railroad 163.4 27.5 190.9 N/A N/A N/A
Conveyor 181.2 21.3 202.5 36.5 2.9 39.4
Slurry Pipeline 721.0 16.2 737.2 N/A N/A N/A
Off-Highway
Truck 436.0 82.0 518.0 55.1 14.6 69.7

On- Highway
Truck 475.5 43.4 518.9 68.0 10.4 78.4

Open-Market Coal 1,188.0 45.6 1,233.6 890.0 31.9 922.8

Water Pipeline

Green River Source 301.2 12.3 313.5 526.1 26.9 553.0

White River Source 187.7 7.4 195.1 140.5 5.8 146.3

Electrical Transmission

Energy Requirements
C

3.1 95.1 98.2 3.1 119.1 122.2

Indirect energy is the energy sequestered in the concrete, wire, trucks,
steel, etc., required to construct and operate the system.

Open market coal data is based on on-highway truck haul of coal obtained from
the Danforth Hills No. 3 surface mine near Meeker, Colorado.

Requirements are based on applicant-proposed routes.
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APPENDIX 20 (continued)

These losses are based on the length of applicant-proposed lines (457 miles

from Bonanza; 578 miles from Rangely). Increasing or decreasing the trans-

mission distances would cause corresponding increases or decreases in trans-

mission loss at the following rates:

From Bonanza - 664.1 million Btu/mi/yr
From Rangely - 679.9 million Btu/mi/yr.

Conclusions. The applicant-proposed coal-to-electricity system is depicted in

Appendix figure 1. It shows the energy and material inputs, losses, and

system output for each operational stage. Table C compares the external

energy and material requirements for the applicant-proposed Bonanza and appli-

cant-preferred Rangely plant site systems. While energy losses (unrecovered
coal, coal preparation, and generation loss) and electrical output would be

identical for each site, the Rangely system would require less external energy
and material inputs (306.3 X 10 9 Btu per year). Comparison of the total

external energy and material inputs for the applicant-proposed systems shows

an 8.1-percent advantage for the Rangely site (2,663.0 X 109 Btu versus

2,957.7 x 10 9 Btu for Bonanza). However, when the coal energy inputs at the

coal preparation stage (62,460 x 10 9 Btu) are added to the comparison, the

advantage for Rangely drops to less than 0.47 percent.
It is noted that the Rangely plant site would save approximately 190 to

300 X 10 9 Btu/yr in external energy and material inputs; however, transmission
losses from the Bonanza site would be less (303.5 X 10 9 versus 393.0 X 10 9

Btu/yr). Thus the net electrical energy deliverable from the substations would
be 89.5 X 109 Btu/yr more if the Bonanza plant site were utilized.

Clearly, factors other than energy analysis must be considered in the
final decision on plant siting and system design/configuration. Such factors
as costs, environment, energy mix, governmental regulations and incentives,
available water, local attitudes and socioeconomic impacts, and needs for
energy must be considered in the final decision.

Cost Comparison of Moon Lake Project Alternatives

Preliminary estimates of the capital and operating cost for Moon Lake
project plant construction and raw material supply system alternatives are
shown in table D. On the basis of those cost estimates, there would be sub-
stantial savings in construction and operation of the raw material supply
systems if the plant were constructed at Rangely. The capital costs of the
proposed coal transport and water supply systems for the applicant-proposed
Bonanza site would exceed the applicant-preferred Rangely site systems by
approximately $80,107,000. The annual operating costs of the Bonanza raw
material supply systems would be $2,615,000 greater than the Rangely systems.
The estimated generating station construction costs are approximately
$9,890,000 greater for the Rangely site. Generating station operating costs
would be approximately equal.

Plant Construction

The plant construction costs shown in table D are for unit 1 labor and
materials only and do not include engineering, legal, insurance, tax, over-
head, and associated costs. Site preparation costs are included and con-
stitute nearly $7 million of the cost difference between Bonanza and Rangely.
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TABLE C

Comparison of Inputs and Losses for Plant Site Alternatives'

(109 Btu/yr)

System Element

Bonanza Plant Site
External Inputs

Rangely Plant Site

Energy Materials Total Losses

External Inputs
Energy Materials Total Losses

Deserado Coal Mine
Operations

Coal Preparation

Coal Transport

Generating .Plant

Operation

Water Pipeline
Operation

Electrical Transmission

Totals

408.9 76.0 484.9 50,080.0 408.9

1,256.0 26.9 1,282.9 5,650.0 1,256.0

163.4 27.5 190.9 — 36.5

37.5 549.8 587.3 40,090.0 37.5

301.2 12.3 313.5 — 140.5

3.1 95.1 98.2 303.5 3.1

2,170.1 787.6 2,957.7 96,123.5 1,882.5

76.0 484.9 50,080.0

26.9 1,282.9 5,650.0

2.9 39.4

549.8 587.3 40,090.0

5.8 146.3

119.1 122.2 393.0

780.5 2,663.0 96,213.0

The table compares the applicant proposed system for Bonanza and the applicant preferred system for Rangely.
Both systems would have identical outputs of 16,720 X 109 Btu equivalents of electricity.

The hydroelectric power losses due to the project are not included. The 17,470 acre-feet of water used
each year by the generating plant at either site would reduce downstream Colorado River hydropower
production by approximately 20 MW (68.3 X 109 Btu).

'Railroad for Bonanza, overland conveyor for Rangely.

Electrical output would be 16,720 X 10 9 Btu/yr from either site.

"Green River water source for Bonanza; White River water source for Rangely.
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TABLE D

Preliminary Cost Estimates
Plant Site and Raw Material
Supply System Alternatives

($1,000)

Alternative Bonanza Site Rangely Site

b,c
Generation Station

Capital
Operating

Deserado Mine*
Capital
Operating

Coal Transportation
Railroad

Capital
Operating

Conveyor
Capital
Operating

Slurry Pipeline
Capital
Operating

On-Highway Truck
Capital
Operating

Off-Highway Truck
Capital
Operating

Open-Market Source
Capital
Operating

Water Source
Green River

Capital
Operating

Taylor Draw Reservoir
Capital
Operating

434,540
b *

597*

122
45

66

2

31

38

3

9

14

11

19

000
900

408*
298*

523
566

341

114

916

113

874
157

747
557

22,457*
658*

N/A
N/A

444
8

,430**
,597**

122

45
,000

,900

N/A
N/A

4 ,602!?**

175 **

N/A
N/A

1

1

,305

,704

2

2

,633

,068

5

11

,839

,941

42,195
1,135

4,696
166

(continued)
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APPENDIX 20, TABLE D (continued)

Alternative Bonanza Site Rangely Site

• e
Wolf Creek Reservoir

Capital N/A 4,696**

Operating N/A 166**

Source: Burns and McDonnell, 1980e; Ford, Bacon and
Davis, 1979.

Capital and 1-year operating costs. Two 400-MW units
in operation except as noted.

Unit 1 costs only.

Plant construction costs include labor and materials.
Costs associated with engineering, land and land leases,
legal fees, subsurface investigations, working capital
requirements, owner overhead, insurance, sales tax,
property tax, socioeconomic mitigation, initial
inventories, overhead contingency, or interest during
construction are not included.

Costs do not include road construction or upgrading of
existing highways.

Q
Water rights and reservoir construction and operation
costs excluded.

*Applicant-proposed Bonanza site systems.

**Applicant-preferred systems if the Rangely site is

selected.
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APPENDIX 20 (continued)

Excavation at Rangely would be more difficult (due to a greater percentage of

rock excavation) and require movement of approximately 25-percent more mater-

ial. The cost differential would be greater if the costs of substructures at

Rangely were included. However, estimates of these costs were available for

only the Bonanza site (Burns and McDonnell, 1980e).

Coal Transport

Bonanza Plant Site

Comparison of coal transport alternative capital costs shows the on-high-

way truck haul alternative would have the least initial (capital) cost.

However, when the annual operating costs are included comparison shows that

the railroad and conveyor would be the most economic methods of coal transport
from the Deserado Mine.

Rangely Plant Site

Coal transport capital and operating costs would be substantially less if

the plant were located at the Rangely site. The conveyor would constitute the

most economic method for the Deserado Mine to Rangely site coal transport.

Water Source

Costs shown do not include the cost of purchasing water rights or water.
Capital and operating costs of the water system would be less at the Bonanza
plant site if the White River were the water source. The Wolf Creek Reservoir
would be the least costly source of water for the Rangely site. This cost
would be paid by the Colorado River Water Users Association No. 1 rather than
by Deseret.

Transmission System

Construction costs of transmission system alternatives are shown in table
E. Construction costs favor the Bonanza plant site because of least distance.
The applicant-proposed routes are the least costly for either plant site.

These construction cost estimates were provided by Burns and McDonnell
(1980e). They were compared with estimates based on Western Area Power Admin-
istration (WAPA) data for construction of 138- and 345-kV transmission lines
and found to be 10- to 30-percent less in most cases. Helicopter construction
would be required on the Ashley, Manti-LaSal, and Uinta National Forests. The
costs shown on Table E are associated with helicopter construction for those
segments and mileage involved. Cost data was provided by Utah Power and Light
Company from records of actual helicopter construction projects during 1980.
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APPENDIX 20 (concluded)
TABLE E

Transmission System Construction and R/W Costs

($1,000)

Hel icopter
Bonanza Rangely Construction Required

Site Site Segment Miles
UNIT 1

345-kV to Tank Hollow
138-kV to Upalco .

via Upalco-Fruitland
3

'

via Castle Peak-Sowers Canyon
via Upalco-Sowers Canyon
via Castle Peak-Fruitland

b
$30,862 $39,279 11 18

31,090 42,051 19 6

32,411 40,817 19 6

28,845 38,987 -- --

Tank Hollow-Mona Substation
(345-kV)
via Dairy Fork

d,u
b

11,792 11,792 25 9

37 8

19 & 15

25

19 & 14.5

20

via Thistle Cam/on 11,885 11,885 20 8.5
via Utah Valley 17,033 17,033 21 7.5

Price Canyon to Water Hollow
(345-kV)
via Eccles Canyon 10,631 10,631
via Sowers Canyon/Dairy 15,070 15,070
Fork

via Sowers Canygn/ 15,143 15,143
Thistle Canyon

138-kV to Vernal Substation
3

2,629 5,599

138-kV to Rangely Substation
3 -- 1,598

via Little Bonanza 2,443
via Mellen Hill 2,649

UNIT 2

345-kV to Mountain Green
via Lone Tree

,D
35,487 37,678 35 8

via Upalco-Fruitland 33,612 36,777
via Castle Peak-Fruitland 33,482 37,297

Mountain Green to Ben Lomond
3

9,425 9,425

Mona to Ben Lomond 59,583 59,583

Source: Burns and McDonnell, 1980e.

Applicant-proposed route.

Includes costs for required helicopter construction across Unita, Ashley,
and Manti-LaSal National Forests.
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IN REPLY REFER TO: (ES)

APPENDIX 23

United Stales Department of the Interior

HSU AND WILDLIFE SERVICE
AREA OFFICE COLORADO -UTAH

1311 FEDERAL BUILDING
125 SOUTH STATE STREET

SALT LAKE CITY, UTAH 84138

December 11, 1980

MEMORANDUM

TO: State Director
Bureau of Land Management
Salt Lake City, Utah

FROM: Area Manager
Fish and Wildlife Service
Salt Lake City, Utah

SUBJECT: Moon Lake Power Plant Project

In response to your memorandum of August 27, 1980, and in compliance
with the Fish and Wildlife Coordination Act (48 Stat. 401, as amended;
16 U.S.C. 661 et. seq.) we are providing this technical assistance
report on the subject project.

As discussed with Mr. Don Cain of your environmental staff our analysis
will focus on potential impacts to fish and wildlife resources likely to

occur with full implementation of the applicant's proposal as described
in the PDEIS. Alternatives to the applicant's preferred course of
action, particularly the development of alternate water sources, are
currently under separate EIS review or would require additional environmental
analyses beyond the scope of the Moon Lake EIS and therefore will not be

discussed. If the applicant modifies its current project plans we will

update this report accordingly at that time.

Our analysis is limited by the level of information provided us by BLM.

This report will cover project related coal mining activity only as it

relates to conveyance methods and land and water needs associated with
Moon Lake Project development. Site specific evaluation of impacts
associated with mining activities will be assessed through coordination
with BLM and OSM pursuant to our Memoranda of Understanding with them.

Possible impacts to threatened and endangered species will be specifically
addressed in our biological opinion under authority of Section 7 of the
Endangered Species Act of 1973.

This report has been reviewed by both the Colorado Division of Wildlife
and the Utah Division of Wildlife Resources.

We appreciate the opportunity to provide these preliminary comments and
look forward to assisting you in the future in the development of an

equitable mitigation plan for the proposed Moon Lake project.

543



APPENDIX 23 (continued)

-10-

Reptiles utilize virtually all habitats within the proposed project area
with the exception of the higher elevations along the electrical trans-
mission system. Common reptiles include desert short-horned lizard,
northern sagebrush lizard, northern whiptail, Northern side-blotched
lizard, midget faded rattlesnake, wandering garter snake, and Utah milk
snake.

Amphibians are very limited in distribution within the project area and
are primarily found in close association with water. The. leopard frog,
Woodhouse's toad, and various salamanders inhabit wet habitat scattered
throughout the project area.

A small herd of approximately 30 to 40 wildhorses are currently utiliz-
ing about 1,700 acres of the Bonanza power plant site. Although they do
not water on the site they graze here regularly while in transit to
water holes on either side.

Impacts

The proposed plan of development preferred by Deseret will result in the
temporary and/or permanent alteration of approximately 11,386 acres of
land. This figure excludes 24.1 miles of permanent access roads associated
with the electrical transmission system. Water requirements for the
project, when fully developed, total 17,622 acre-feet annually. Land
requirements for each project component are summarized below:

Component Ac res Affected Permanent Tempora ry

Bonanza Power Plant &

facil ities 1,840 1,840 —
Access Road 36 20 16

Collector Well System 16 3 13
Water Pipeline 137 -- 137

*Deserado Mine & Facilities 1,038 853 185
Alluvial Wells 1 1 —
Water Pipeline 12 — 12
Power lines 109 13 96
Coal transport System 648 181 467

**Electrical Transmission
System 7,549 143 7 ,406

Total 11,386 3,054 8,332

**Excludes acreage requirements for 24.1 miles of permanent access
roads. not quantified in the PDEIS.

* Includes loadout and clean coal storage area
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APPENDIX 23 (continued) -11-

Development of the Moon Lake power project will result in the permanent

long term loss of approximately 3,054 acres of land, including forage

production and the wildlife habitats associated therewith. Additionally
8,332 acres will be temporarily disturbed during construction. Noticeable
and long term impacts associated with temporary disturbance are expected
within the arid desert communities. Although impacts are reversible in

time, botanical succession toward dominant vegetation will require many
years to complete.

Reduced forage production and the significant alteration of wildlife
habitats associated with lands temporarily disturbed are expected to be

felt to a large degree for the life of the project.

Because of the occurrence of federally endangered fishes in both the
Green and White Rivers, water withdrawals for project purposes and the

potential impacts to each river's respective aquatic habitats will be

discussed in our biological opinion submitted under authority of Section
7 of the Endangered Species Act.

A narrative summary of terrestrial impacts likely to occur with each
project component follows.

Bonanza Power Plant Site

The general condition of rangeland in and around the proposed project is

poor. Heavy grazing pressures from domestic livesock are felt throughout
the area. The removal of acreage required for development of the power
plant (1,840 acres) will concentrate wildlife and livestock use onto a

smaller area, thus intensifying utilization impacts on adjacent lands
and further degrading forage .quality. Of particular concern is the loss
of 82 acres of riparian habitat. Riparian habitat is a finite resource
and within the project area is extremely important to a variety of
wildlife for food, cover, nesting etc. Major impacts to wildlife
resulting from development of the Bonanza power plant site include:

1. The permanent loss of 1,840 acres of critical antelope
fawning habitat plus encroachment on the remaining
fawning habitat surrounding the power plant.

2. The permanent loss of 1,840 acres of historical sage
grouse range. (This is not considered a significant
impact by Utah DWR).

3. The permanent loss of 1,700 acres of grazing area
currently being utilized by wild horses.

4. The permanent loss of 82 acres of riparian habitat.

5. The permanent loss of a nesting site for the lark
bunting. (One of only two nest sites in Utah).
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Co 11 ector WeU s and Water Pi" pel ine

Development of the water source for the power plant will result in the
permanent loss of 3 acres (one of which is riparian habitat)' and the
temporary disturbance of 150 acres. Because of relatively small land
requirement, impacts to wildlife associated with thfs project component
will likely be minimal. I7ith proper timing of constuction and immediate
rehabilitation of lands disturbed interference with normal migratory
movements, potential breeding or nesting etc, could be virtually eliminated.
Special consideration should be given the Scott's Oriole, a rare songbird
in Utah and summer resident along the pipeline alignment.

Deserado Mine and Facilities

Development of the applicant preferred coal source will result in the
permanent loss of 53 acres and the temporary disturbance of 185 acres of
terrestrial wildlife habitats; 120 acres of which is riparian. Site
specific evaluation of impacts associated with development and operation
of the Deserado Mine will be accomplished through established procedures
with BLM and OSM pursuant to our Memoranda of Understanding with them.

Alluvial Wells and Water Pipeline

Development of the water source for the mine complex will result in; the
permanent loss of 1 acre occupied by the wells. In addition 12 acres
will be temporarily disturbed during construction of the water pipeline.
Potential impacts to wildlife associated with this component can be
minimized with appropriate construction timing and rehabilitation so as
to eliminate possible conflicts with normal migratory movement and
breeding activities; and to return lands to production as soon as possible.

Coal Transport System

Development of the conveyor/railroad coal conveyance system will result
in the permanent loss of 181 acres and the temporary disturbance of 467
acres of terrestrial wildlife habitats. The railroad alignment will
dissect fall and spring migration routes for mule deer and antelope as
well as encroach on their winter ranges. Additionally it will create an

obstacle to normal movements of deer, antelope and other wildlife. It

is also anticipated that some animals will be lost as a result of collisions
with the train. The railroad would also dissect about 5 miles of antelope
fawning habitat and will likely result in reduced fawning success. The
railroad alignment also traverses about 5 miles of preferred sage grouse
habitat. It is estimated that 50 acres of riparian habitat would be
lost to the railroad alignment as well. The lark bunting, a rare songbird
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in Utah, nests within the railroad corridor, this nest site is one of

only two in Utah, both of which will be impacted by the project. There
is also a ferruginous hawk nest located in close proximity to the railroad,

Noise levels and or human activity during construction and operation may

cause the nest to be abandoned.

Electrical Transmission System

Construction of the electrical transmission system will result in the

permanent loss of 143 acres and the temporary disturbance of 7,406
acres. Support towers, poles, and power! ines will dissect a wide variety
of critically important wildlife habitats. Fawning areas for antelope,
concentration areas for sage grouse, critical winter ranges for deer and

elk, fawning and calving areas for deer and elk, critical winter ranges
for moose, sharptailed grouse concentration areas and major migration
flyways for waterfowl, raptors and other birds. Reduced reproductive
success, loss of individuals due to stress, and bird strikes on power
lines will all likely occur. It is anticipated that these impacts can
be minimized with some minor alignment changes and consideration for
timing construction activities during other than critical periods. The
construction of new roads, support pads, towers, disposal areas, and
construction camps will all require the removal of native vegetation and
in turn the loss of wildlife habitat, thus causing indirect mortality of
individuals and/or a permanent restriction on future population growth.

Endangered Species

Endangered species potentially impacted by the proposed project will be
specifically addressed in our upcoming biological opinion submitted
under authority of Section 7 of the Endangered Species Act.

Recommendations

Because there are some data gaps associated with the proposed project,
and in light of several key decisions yet to be made by BLM, partici-
pating agencies, and the applicant; our recommendations for mitigation
of impacts to wildlife will be quite general at this time.

The direct loss and/or alteration of wildlife habitats coupled with the
creation of additional access and increased human activity in the area
will likely result in reduced populations of wildlife and increased
demands for utilization. In order to offset potential adverse impacts
to wildlife it is hereby recommended that the combined efforts of the
FWS, Utah Division of Wildlife Resources, Colorado Division of Wildlife,
BLM, USFS, and the applicant be utilized to jointly develop a mutually
acceptable mitigation plan to be incorporated into the FEIS. Such a

plan would be in the best interest of the public and would further
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provide the basis for stipulations to be included in ROW permits. A

comprehensive mitigation plan of this type should include, as a minimum
the following items:

1. A commitment from the developer to designate appropriate funds
for all environmental mitigation, including initial development
costs as well as continuing operation, maintenance, replacement
and administrative costs for the life of the project.

2. Provisions by which public lands adjacent to project features
could be managed specifically for the benefit of fish and
wildlife resources. For example water resource development,
habitat manipulation, improved grazing management etc. -all
designed to upgrade habitat quality on adjacent lands, and to
increase the lands carrying capacity to accommodate displaced
animals.

3. Scheduling of construction activities for project features,
such that impacts to sensitive wildlife habitats or lifestages
can be minimized.

4. Scheduling of train (coal transportation) operation outside
periods of peak wildlife activity so as to minimize potential
coll isions.

5. Flexibility, by which project monitoring during construction
and operation could identify and correct any adverse impacts
not anticipated previously.

6. Reseeding of all temporarily disturbed areas with native
vegetative cover compatible with the respective state wildlife
agencies' management goals.

7. Provisions by which all mitigation efforts would be accomplished
concurrently with construction.

8. Provisions for the enhancement of fish and wildlife resources
whenever possible.
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United States Department of the Interior

BUREAU OF LAND MANAGEMENT
j

COLORADO STATE OFFICE
ROOM 700. COLORADO STATE BANK BUILDING

1600 BROADWAY
DENVER. COLORADO 80202

IN REPLY REFER
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Memorandum

To: State Director, Utah

From: Acting State Director, Colorado

Subject: Population Estimates for the Noon Lake Power Plant EIS

As per your office's request, the CSO has evaluated the population estimates
and distributions for the Noon Lake Power Plant EIS submitted to BLM by Burns
and McDonnell. Our review indicates that the models used are acceptable and
that the assumptions made are reasonable. The methodology employed and the
assumptions used tend to be a worst-case analysis, and if anything, overstate
population impacts. Therefore, the CSO concludes that the population numbers
are acceptable for analysis in the EIS.

Enclosed you will find a copy of the letter from Burns and McDonnel which
details the methodology &nd assumptions used. If you have any questions,
please contact Grey Graff or Barbara Schmalz, Division of Planning and

Environmental Coordination, CO-920.

(c^*-^ v- < M"*^*"'*' 1

cc: Dewitt John, Dept. of Natural Res., State of Colorado

CONSERVE
^AMERICA'S

ENERGY

Save Energy and You Serve America!
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Browne, Bortz & Coddington
100 South Madison
Denver, Colorado 80209

(303) 321-2547

5 November 1980

Mr. David W. Hillier, Economist

U.S. Department of the Interior

Bureau of Land Management
Richfield District Office
150 East 900 North
Richfield, Utah 84701

Dear David:

This response to your letter of September 30th (received here on October
10th) is a further follow-up to our letter of September 22nd which contained
an initial review of the Moon Lake Power Plant socioeconomic materials.

You indicated in the second paragraph of your letter that the main question
concerns the distribution of project-related population. Specifically, you

are interested in whether a ratio of 65 percent of the population allocated
to the state in which either the mine or power plant is located with 35

percent in the other state is a proper approach. You point out that these
percentages are arbitrary.

We really cannot determine whether or not these percentages are correct since
none of the material we have received indicates that proper procedures have
been followed in developing these estimates. The arbitrary split does not

account for any of the key variables which determine worker settlement pat-
terns, and in this regard, its limitations are similar to those of the
mathematical equation previously suggested. An arbitrary assignment of

worker settlement patterns could be yery misleading in any evaluation of

future socioeconomic impacts resulting from the Moon Lake Project.

For example, since our previous letter, BBC learned that there is a paved,
all-weather county road connecting the Bonanza site with Rangely via Colo-
rado State Highway 64. We understand that this road was improved in 1974
using Oil Shale Trust Fund money. The materials we have received from your
office do not indicate whether or not the existence of this road was con-
sidered in applying the gravity model or other estimating techniques. The
Bonanza site is only 35 miles from Rangely via this road whereas the distance
to Vernal is 46 miles.

Our overall opinion, based on the limited amount of current data we have
reviewed, is that the methodology employed may tend to overestimate popula-
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tion likely to settle in Vernal and subsequently underestimate population
impacts on Rangely. The magnitude of these differences is unknown since we
have not had an opportunity to perform our own analysis of the area.

We continue to emphasize that our experience (and this includes the experi-
ence of Jack Gilmore of Denver Research Institute and Larry Leistritz of
North Dakota State University) indicates that extensive field work is neces-
sary in order to make reasonable judgements on site specific worker commuting
and population settlement patterns within an impact area. Even though Burns
and McDonnell have assured you that field work has been accomplished, it is

not reflected in the materials we received. Therefore, we cannot confirm the
reasonableness of the estimates and have reason to believe that they may not
be realistic.

I am sorry we cannot be any more specific than this. Please call me once you
have had an opportunity to review our evaluation and we can discuss this
further.

Sincerely,

Dean C. Coddington ^

je
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Browne, Bortz & Coddington
100 South Madison
Denver, Colorado 80209
(303) 321-2547

September 22, 1980

David W. Hillier, Economist
U.S. Department of the Interior

Bureau of Land Management
Richfield District Office
150 East 900 North
Richfield, Utah 84701

Dear David:

This letter presents BBC's review of the Moon Lake Power Plant socio-

economic materials you provided last week.

In preparing these comments, we consulted with John S. Gilmore and J.

Marty Uhlmann of Denver Research Institute, and F. Larry Listritz of North
Dakota State University. A recently completed series of 12 case studies
of how power plants have actually impacted surrounding communities also
influenced our analysis; these case studies were prepared under sponsor-
ship of the Electric Power Research Institute. The reveiw is, as you
know, limited with a focus upon basic issues rather than minute details.

Residential Distribution

The residential distribution model described in Appendix 1, pp. A-l to A-

4, does not represent an adequate approach to distributing population
within the overall impact area:

(1) Population used in the model should be from the baseline population
forecast for the time period when the plant will be built; not for
1978. In the case of Rangely, population at the time of construction
of the Moon Lake plant could be substantially higher due to oil shale
or other resource development.

(2) No consideration appears to have been given to the ability of the

major conmunities to house or service additional population. Our
prior research indicates that recognition of community capacity
(both public and private) is a crucial factor in determining where
workers and their families are likely to reside.

(3) We are unsure about the status of roads in the area. For example,
will the road between the Bonanza site and Rangely be adequate for
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construction worker commuting by the time the plant is being built?

Will the Vernal-Rangely road be improved?

(4) Our EPRI research indicates that, in every case, construction

workers came from a larger geographic area than had originally been
estimated. This raises a question as to whether a large enough
proportion of workers has been allocated to places such as Meeker or

even Grand Junction (weekly commuters).

Employment and Population Impacts

The following comments relate to pp. IV-9 to IV-19 and V-6 to V-13 of the

materials you sent. The application of the model applied in converting
employment to population was insufficient in several respects:

(1) The split between local and non-local workers appears to be arbi-

trary with no differentiation between the Bonanza and Range iy sites.

(2) No secondary affects are attributed to the 30 percent of construc-
tion workers hired locally. This does not appear reasonable—where
will these workers come from and who will replace them or their

present jobs?

(3) The proportion of married workers with family present appears high.

Also, the same proportion is used for both sites.

(4) The average family size of married construction workers (3.58) might
be too high.

(5) The construction worker multiplier for secondary jobs (.25) is prob-
ably too high in this case. Futhermore, the same multiplier has been
used for both sites, an unlikely occurence given the drastically
different population distribution projected earlier.

The same general comments apply to the handling of permanent workers
(Figure IV-3 and VA-2). As nearly as we can tell, the identical approach
was applied to both the Bonanza and Rangely sites. Specific comments
include:

(1) The secondary employment multiplier for the permanent work force
(both plant operation and the mine) was the same for peak and long
term (see Figures IV-2 and IV-3). It would be larger for the long
range employment because of the lag effect which typically occurs in

the buildup of local services.

(2) The multiplier (.42) will be different for the Bonanza and Rangely
sites. Furthermore, employment multipliers for permanent workers
should be based upon an analysis of the local economic base; this
apparently was not considered.
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(3) Average household size estimates appear to be high.

Oth e r Comments

Tha population projections which appear on p. I V- 9 appear to be incon-

sistent. For example, the source of the Vernal estimates is the local

chamber of commerce whereas the Rangely estimates are from the Colorado
West Area Council of Governments; and they evidently exclude any likli-
hood of oil shale development.

The information you sent us contained no discussion or analysis of traf-

fic/highway impacts. This could be an important type of impact requiring
some mitigation.

In general, the approach used in evaluating the two sites is mechanistic.
Little evidence is present of field work leading to first hand knowledge
or understanding of the area.

Please call me if you need clarification on any of these comments.

Sincerely,

sQ^r <U*e*£-^^>
Dean C. Coddington

mhf
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UTAH STATE UNIVERSITY- LOGAN, UTAH 84322
COLLEGE OF AGRICULTURE

COLLEGE OF BUSINESS

DEPARTMENT OF
ECONOMICS

UMC 35

September 19, 1980

Mr. David Hi 1 1 ier

Bureau of Land Management
Richfield District
150 E. 900 No.

Richfield, UT 34701

Dear Mr. Hi 1

1

ier :

In response to your request, I have made a thorough review of

the following parts of the socioeconomic statement on the Bonanza
Station in Eastern Utah and Deserado Mine in Western Colorado. In

particular, the following sections have been reviewed: (1) Construc-
tion Employment Projections (pages I V - 3 through IV-6); (2) Operating
Employment Projections (pages IV-6 through IV-7); (3) Population
Projections (pages IV-7 through IV-15); (4) Residential Distribution
Patterns (pages IV-15 through I V —

1 9 ) ; and (5) Appendix 1 --Res ident ial

Prediction Model (pages A-1 through A-5)

•

My overall assessment is that the work is competently done and

reflects state-of-the-art methods for impact projections. Most
important, the work provides policymakers at all levels of government
with a data base that is more than adequate for a variety of decisions

associated with planning for, and mitigation of, socioeconomic impacts
My only criticism is that in a few places in the text some things are
not explained particularly well, but this is a very minor point that
could be resolved with minimal editorial work.,

With regard to the construction employment projections, the
assumptions made with regard to percentage single workers vis-a-vis
the percentage bringing families with them and the secondary labor
force multiplier of 0.25 are reasonable and consistent with studies
done by others and the data from the ConAt/iUdtion Wo^feeA. Vfio^to. pub-

lished by the Old West Regional Commission. In my opinion, this is

the best set of primary data available for studies of this type. One
problem in this section is that several of the numbers discussed on

page IV-4 seem to be inconsistent with the data in Table IV-1, with
which they are associated.
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September 19, 1 930

The assumptions concerning proportion of both direct and in-

direct employment to be filled by local residents is reasonable and
represents an improvement over many impact studies which implicitly
assume that all newly created jobs will accrue to individuals not
currently living in the region, The other studies uniformly overesti-
mate the population impacts. This overest imat ion bias has been ad-
justed for in the Burns and McDonnell study.

The summary figures on employment and population impacts
(Figures IV-1, IV-2, and I V- 3 ) clearly summarize all of the assump-
tions with regard to secondary employment multipliers, percentage of
workers who are single and married, percentage nonlocal workers, and
average family size. In addition, the figures clearly indicate the

magnitude and source of the impacts. With regard to construction
workers, the assumptions are as follows: (a) 30 percent of the con-
struction force will be supplied from the local labor force, while
70 percent will be supplied from nonlocal sources; (b) 0.25 secondary
jobs will be created for each new construction job; (c) 50 percent of

the new construction workers will come to the area with families
averaging 3-58 members, and 50 percent of these workers will be single
(of course, the average family size is one in this case); and (d) with
regard of the secondary jobs created, 55 percent will be filled by

local workers and 45 percent by nonlocal workers.

For operating employment, the employment and population impacts
are outlined in Figure IV-2. The assumptions made here are as follows:
(a) of the new jobs created in operations, 10 percent will be filled
from the local labor force and 90 percent from outside; (b) of these
new workers, 90 percent will be married with families while 10 percent
will be single; (c) average family size for married workers is 3-8;
(d) the secondary employment multiplier (the number of new jobs
created for every permanent operating job) is 0.42; and (e) 30 percent
of these new secondary jobs will be filled locally, and 70 percent
will be filled by newcomers to the area.

Of course, the magnitude of the impacts is critically dependent
on these assumptions with regard to employment multipliers, percentage
of jobs filled locally, and average family size. The assumptions made
here are reasonable and consistent with those used in other studies
and those estimated from empirical data on major projects that have
been developed in the intermountai n area.
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There is no standard set of parameters to be used in this type
of analysis. A competent analyst must combine historical data from
other projects, local economic characteristics, and professional judge-
ment in determining the multipliers, family sizes, etc. In my view,
the assumptions used in this study reflect a clear understanding of

these techniques and have been competently determined. Indeed, this

is the way the Department of Housing and Urban Development 3 has sug-
gested that these kinds of impacts be identified. Furthermore, it

is the way that I have done them in a variety of impact studies in

the intermountai n west.

Finally, the residential prediction model described in Appendix
1 is, in my opinion, the best way to allocate new population to a

variety of residential centers. Again, I have used this approach in a

number of studies, as have many other analysts. The technique uses a

straightforward gravity-type model that has been shown to be adequate
in a variety of studies. It is assumed that the attractiveness of a

residential center is directly proportional to the population of that

center and inversely proportional to the distance of that center from
the project under study. The following equation measures "attractive-
ness" of a residential center:

a. = P./d
b

.

i i ij

t u
where a. is the measure of attractiveness of the i residential
center, p. is population, d.. is the distance of the i

tn center from
the j

tn project, and b J is a parameter. The Burns & McDonnell
study estimated the distance of elasticity for construction workers at

1.019 and for operating workers, 1.2, The use of quantitative data to

statistically estimate the regression coefficient or elasticity repre-

sents an improvement over most studies which simply make an assumption
about the magnitude of the elasticity. Then the relation:

NL. = a./Ea.
i i i

determines the proportion of new labor or households (NL.) distributed
to each center.

Applying this model to current population levels in a set of
seven population centers (lumping several small centers into an "other"
category) results in the residential distribution percentages or, as I

Department of Housing and Urban Development, Rapid Glowtk ^K.om

EneAgy VnojuctA: ldnat> ^oh. State, and Local kction--k VK.ogh.am Gtuidn,

Washington, D.C. , 1976.
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September 19, 1980

prefer to call them, "capture rates" as outlined in Table A-1 on page
A -4. This process allocates approximately 60 percent of employment at
the Bonanza site to Vernal, the major population center in that area,
and some 15-5 percent to Rangely, Whereas, with regard to the Deserado
Mine in Colorado, almost one half of the population impact accrues to

Rangely and only 26.4 to Vernal. This is not only reasonable, it is

exactly what one would predict simply on an ad hoc basis. To repeat,
my overall analysis of the study is that it is competently done,
reflects the best available techniques, and has resulted in a set of

reasonable and highly useful data. While one can quibble with certain
assumptions, there is no evidence to suggest that changing any assump-
tion would represent an improvement.

Please let me know if I can be of further assistance to you.

Si ncerely,

CO. (£^JL(\iU^^

W. Cris Lewis

Professor

WCL/rv
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Unsuitabi 1 ity Criteria

as Applied to the

Deserado Mine

Logical Mining Unit (LMU)

(including Federal Leases O023703 and D-047201

and Preference Right Lease Applications (PRLA)

C-8424, C-8425, and O012669)

U. S. Bureau of Land Management

559



APPENDIX 25

Criterion 1: Federal Lands Systems

Criterion: All Federal lands included in the following land systems or cate-

gories shall be considered unsuitable: National Park Systems, National Wild-

life Refuge Systems, National System of Trails, National Wilderness Preserva-
tion System, National Wild and Scenic Rivers Systems, National Recreation
Areas, lands acquired with money derived from the Land and Water Conservation
Fund, National Forests, and Federal lands in incorporated cities, towns, and

villages. All Federal lands which are recommended for inclusion in any of the
above systems or categories by the administration in legislative proposals
submitted to the Congress or which are required by statute to be studied for
inclusion in such systems or categories shall be considered unsuitable.

Exception: A lease may be issued within the boundaries of any National Forest
if the Secretary finds no significant recreational, timber, economic or other
values which may be incompatible with the lease; and (A) surface operations
and impacts are incident to an underground coal mine, or (B) where the Secre-
tary of Agriculture determines, with respect to lands which do not have signi-
ficant forest cover within those National Forests west of the 100th meridian,
that surface mining may be in compliance with the Multiple-Use Sustained-Yield
Act of 1960, the Federal Coal Leasing Amendments Act of 1976 and the Surface
Mining Control and Reclamation Act of 1977. A lease may be issued within the
Custer National Forest with the consent of the Department of Agriculture as

long as no surface coal mining operations are permitted.

Exemption: The application of this criterion to lands within the listed land
systems and categories is subject to valid existing rights, and does not apply
to surface coal mining operations existing on August 3, 1977. The application
of the portion of this criterion applying to land proposed for inclusion in

the listed systems does not apply to lands: to which substantial legal and
financial commitments were made prior to January 4, 1977; on which surface
coal mining operations were being conducted on August 3, 1977; or which in-
clude operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: The Deserado Mine LMU is not included in any of the above cate-
gories. Nor are any of the lands in the Deserado Mine LMU recommended for
inclusion in any of the above systems or categories by the administration in
legislative proposals submitted to the Congress. The Deserado Mine LMU was
required by the Federal Land Policy and Management Act of 1976 (FLPMA) to be
studied for wilderness characteristics and inclusion to the Wilderness Pre-
servation System. The Deserado Mine LMU was studied in 1978 and found not
eligible for inclusion.

Criterion 2: Rights-of-Way and Easements

Criterion: Federal lands that are within rights-of-way or easements or within
surface leases for residential, commercial, industrial, or other public pur-
poses, or for agricultural crop production on Federally owned surface shall be
considered unsuitable.
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Exception: A lease may be issued, and mining operations approved, in such

areas if the surface management agency determines that:

(i) All or certain types of coal development (e. g. underground mining) will not

interfere with the purpose of the right-of-way or easement; or

(ii) The right-of-way easement was granted for mining purposes; or

(iii) The right-of-way easement was issued for a purpose for which it is not

being used; or

(iv) The parties involved in the right-of-way or easement agree, in writing,

to leasing; or
(v) It is impractical to exclude such areas due to the location of coal and

method of mining and such areas or uses can be protected through appropriate

stipulations.

Exemption: This criterion does not apply to lands: to which the operator made

substantial legal and financial commitments prior to January 4, 1977; on which

surface coal mining operations were being conducted on August 3, 1977; or

which include operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: County Road 65 crosses the Deserado Mine LMU from the southeast to

the northwest. Approximately six miles of County Road 65 are in the Deserado
Mine LMU. County Road 96 begins at County Road 65 near the northern edge of

PRLA C-8424 and runs southwesterly across PRLA C-8424 and beyond. Approxi-

mately two miles of County Road 96 are in PRLA C-8424. County Road 78 begins
at County Road 65 in the center of PRLA C-8425 and runs in a northeasterly
direction out of PRLA C-8425. Approximately one-half mile of County Road 78

is in PRLA C-8425. However, since the Deserado Mine will be an underground
mine and will not interfere with public use of these roads, the surface man-

agement agency grants an exception to this criteria per the exceptions listed
along with the criterion. A Mountain Bell right-of-way (C-071596) crosses the
extreme southeast corner of PRLA C-0126669. However, since the mining opera-
tion will not extend south of the White River the Deserado Mine will not

impact the Mountain Bell right-of-way. Therefore, the federal management
agency will exclude PRLA C-0126669 for this reason. The Deserado Mine LMU is

not within any of the other above listed types of Federal land.

Criterion 3: Buffer Zones Along Rights-of-Way and Adjacent to Communities
and Buildings

Criterion: Federal lands affected by section 422(e) (4) and (5) of the Sur-
face Mining Control and Reclamation Act of 1977 shall be considered unsuit-
able. This includes lands within 100 feet of the outside line of the right-
of-way of a public road or within 100 feet of a cemetary, or within 300 feet
of any public building, school, church, community or institutional building or
public park or within 300 feet of an occupied dwelling.

Exceptions: A lease may be issued for lands: (i) Used as mine access roads
or haulage roads that join the right-of-way for a public road;
(ii) For which the Office of Surface Mining Reclamation and Enforcement has
issued a permit to have public roads relocated;
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(iii) For which owners of occupied buildings have given written permission to

mine within 300 feet of their buildings.

Exemptions: The application of this criterion is subject to valid existing

rights, and does not apply to surface coal mining operations existing on

August 3, 1977.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: The underground portion of the Deserado Mine crosses beneath

public raods in the Deserado Mine LMU as discussed in Criterion Number 2.

These roads are gravel roads and jeep trails. They will not be impacted by

the underground mining. Any subsidence that may occur will be gentle and

since the roads will be constantly maintained, public use of these roads will

not be affected. There are no public buildings, schools, churches, community
or institutional buildings or public parks or occupied dwellings within 300

feet of the Deserado Mine LMU.

Criterion 4: Wilderness Study Areas

Criterion: Federal lands designated as wilderness study areas shall be con-

sidered unsuitable while under review by the Administration and the Congress
for possible wilderness designation. For any Federal land which is to be

leased or mined prior to completion of the wilderness inventory by the surface
management agency, the environmental assessment or impact statement on the

lease sale or mine plan shall consider whether the land possesses the charact-
eristics of a wilderness study area. If the finding is affirmative, the land
shall be considered unsuitable, unless issuance of noncompetitive coal leases
and mining on leases is authorized under the Wilderness Act and the Federal
Land Policy and Management Act of 1976.

Exemption: The application of this criterion to lands for which the Bureau of
Land Management is the surface management agency and lands in designated
wilderness areas in National Forests is subject to valid existing rights.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: None of the lands within or adjacent to the Deserado Mine LMU have
been designated as wilderness study areas.

Criterion 5: Scenic Areas

Criterion: Scenic Federal lands designated by visual resource management
analysis as Class I ( an area of outstanding scenic quality or high visual
sensitivity) but not currently on the National Register of Natural Landmarks
shall be considered unsuitable. A lease may be issued if the surface manage-
ment agency determines that surface coal mining operations will not signifi-
cantly diminish or adversely affect the scenic quality of the designated area.
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Exemption: This criterion does not apply to lands: to which the operator made

substantial legal and financial commitments prior to January 4, 1977; on which

surface coal mining operations were being conducted on August 3, 1977; or

which include operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: None of the lands within the Deserado Mine LMU have been desig-

nated Class I by visual resource management.

Criterion 6: Lands Used for Scientific Studies

Criterion: Federal lands under permit by the surface management agency, and

being used for scientific studies involving food or fiber production, natural

resources, or technology demonstrations and experiments shall be considered
unsuitable for the duration of the study, demonstration or experiment, except

where mining could be conducted in such a way as to enhance or not jeopardize
the purposes of the study, as determined by the surface management agency, or

where the principal scientific user or agency gives written concurrence to all

or certain methods of mining.

Exemptions: This criterion does not apply to lands: to which the operator
made substantial legal and financial commitments prior to January 4, 1977; on

which surface coal mining operations were being conducted on August 3, 1977;
or which include operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: The BLM has three Range Plot studies (#6316-1, #6316-2, and
#6316-5) within the Deserado Mine LMU. However, since the Deserado Mine will

be an underground mining operation and since none of the surface facilities
will interfere with these range plot studies, the federal land management
agency deems the area suitable for the proposed mining.

Criterion 7: Historic Lands and Sites

Criterion: All districts, sites, buildings, structures, and objects of his-
toric, architectural, archeological , or cultural significance on Federal lands
which are included in or eligible for inclusion in the National Register of
Historic Places and an appropriate buffer zone around the outside boundary of
the designated property (to protect the inherent values of the property that
make it eligible for listing in the National Register) as determined by the
surface management agency, in consultation with the Advisory Council on His-
toric Preservation and the State Historic Preservation Office shall be con-
sidered unsuitable.
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Exception: All or certain stipulated methods of coal mining may be allowed if

the surface management agency determines, after consultation with the Advisory
Council on Historic Preservation and State Historic Preservation Office that

the direct and indirect effects of mining, as stipulated, on a property in or

eligible for the National Register of Historic Places will not result in

significant adverse impacts to the property.

Overlays Referenced: None required.

Areas Un suitable: None designated.

Rationale: Six archeological sites have been found in the Deserado Mine LMU

which may be eligible for inclusion in the National Register of Historic
Places. These six sites are identified as 5RB859, 5RB922, 5RB1008, 5RB1055,
5RB1068, and 5RB1072. None of these sites will be affected by surface distur-
bances. Should these sites become registered, Western Fuels will monitor each
site on a bi-annual basis for disturbances which may occur as a result of

subsidence. If a disturbance occurs, Western Fuels will contract a qualified
archeologist to dig the site(s) and remove those objects of historic, arch-
eological, or cultural significance. Such objects will then be placed in an

approved depository. The Advisory Council on Historic Preservation and the
State Historic Preservation Office have agreed that these lands are suitable
for mining as per discussions with the Colorado State Office-BLM. The Color-
ado SHPO has been contacted and was unable to determine eligibility due to a

lack of information.

Criterion 8: Natural Areas

Criterio n: Federal lands designated as natural areas or as National Natural
Landmarks shall be considered unsuitable.

Exception: A lease may be issued and mining operation approved in an area or
site if the surface management agency determines that: (i) With the concur-
rence of the state, the area or site is of regional or local significance
only; (ii) The use of appropriate stipulated mining technology will result in

no significant adverse impact to the area or site; or (iii) The mining of the
coal resource under appropriate stipulations will enhance information recovery
(e.g., paleontological sites).

Exemption: This criterion does not apply to lands: to which the operator made
substantial legal and financial commitments prior to January 4, 1977; on which
surface coal mining operations were being conducted on August 3, 1977; or
which includes operations on which a permit has been issued.

Overlays Referenced:

None required.

Areas Unsuitable: None designated.

Rationale: None of the lands within the Deserado Mine LMU are designated as
natural areas or as National Natural Landmarks.
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Criterion 9: Federally Listed Endangered Species

Exception: A lease may be issued and mining operations approved if, after
consultation with the Fish and Wildlife Service, the service determines that
the proposed activity is not likely to jeopardize the continued existence of

the listed species and/or its critical habitat.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: Under the current listing, the Fish and Wildlife Service (FWS) has

not identified any areas of critical habitat for Federally listed threatened
or endangered (T&E) species (as per Endangered Species Act) in the immediate
Logical Mining Unit (LMU) area.

However, five Federally endangered species inhabit or are remnant to the LMU
area; the Colorado squawfish, bonytail chub, humpback chub, bald eagle, and
blackfooted ferret.

It was determined during informal consultation and coordination with the FWS
that none of the LMU area would warrant classification as lands unsuitable for
mining under this criterion if the following stipulations are adhered to:

Stipulations:

Proper watershed management and protective measures (e.g., revegetation of
disturbed sites, sediment ponds) during mine development and operation should
be incorporated to alleviate problems associated with water quality declines
in Scullion Draw and the White River. Facilities should be established in
Scullion Draw to permanently monitor water quality and detect any changes
which may adversely affect the T/E fish species.

Criterion 10: State Listed Endangered Species

Criterion: Federal lands containing habitat determined critical or essential
for plant or animal species listed by a State pursuant to State law as endan-
gered or threatened shall be considered unsuitable.

Exception: A lease may be issued and mining operations approved if, after
consultation with the State, the surface management agency determines that the
species will not be adversely affected by all or certain stipulated methods of
coal mining.
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Exemption: This criterion does not apply to lands: to which the operator

made substantial financial and legal commitments prior to January 4, 1977; on

which operations were being conducted on August 3, 1977; or which include

operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: There are no areas of critical habitat identified for state listed

T/E species in the immediate LMU area.

The razorback sucker, a state listed endangered species not receiving Federal

protection, is endemic to portions of the White River.

Potential adverse impacts and necessary stipulations would be identical to

those described in Criterion 9 for Federally listed endangered fish species.

Criterion 11: Baldand Golden Eagle Nests

Criterion: A bald or golden eagle nest that is determined to be active and an

appropriate buffer zone of land around the nest area shall be considered

unsuitable. Consideration of availability of habitat for prey species and of

terrain shall be included in the determination of buffer zones. Buffer zones

shall be determined in consultation with the U.S. Fish and Wildlife Service.

Exception: A lease may be issued and mining operations approved if:

(A) they can be conditioned in such way, either in manner or period of

operation, that eagles will not be disturbed during breeding season;

or

(B) golden eagle nest sites will be moved with the concurrence of the

Fish and Wildlife Service.

Overlays Referenced: Overlay 1 - Areas designated as unsuitable (Criterion
11).

Areas Unsuitable: See composite listing and Overlay 1.

Rationale: One active golden eagle nest is located on the LMU between the
ventilation shaft entrance and west mine portal where mining activities will
provide visual and audible disturbance factors. BLM and FWS biologists concur
that the distance from the proposed activities to the nest is sufficient to

allow continous eagle nesting activities. It was resolved during informal
consul ation and coordination with FWS that a protective buffer strip be estab-
lished as an area that shall be considered unsuitable for surface coal mining
operations. This buffer strip will encompass an area in Scullion Draw between
portal entrances which are visible from the cliff nest site. Periodic activ-
ity during the non-nesting season (1 June - 28 February) in this area could be
approved by BLM on a case-by-case basis.
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Criterion 12: Bald and Golden Eagle Roost and Concentration Areas

Criterion: Bald and golden eagle roost and concentration areas used during

migration and wintering shall be considered unsuitable.

Exception: A lease may be issued and mining operations approved if the sur-

face management agency determines that all or certain stipulated methods of

coal mining can be conducted in such a way, and during such periods of time,

to ensure that eagles shall not be adversely disturbed.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: No bald or golden eagle roosts or concentration areas used during
migration or for wintering purposes are known to exist on the LMU or within 5

miles of the lease boundaries. During informal consultation and coordination
with the FWS, it was decided that mining activities would not prove detri-

mental to roosts or concentration areas in adjacent areas.

Criterion 13: Falcon Cliff Nesting Sites

Criterion: A falcon cliff nesting site (excluding kestrel nest sites) with
active nests and a buffer zone of land around the nest site area shall be

considered unsuitable. Consideration of availability of habitat for prey
species and of terrain shall be included in the determination of buffer zones.
Buffer zones shall be determined in consultation with the U.S. Fish and Wild-
life Service.

Exception: A lease may be issued and mining operations approved where the
surface management agency, after consultation with the Fish and Wildlife
Service, determines that all or certain stipulated methods of coal mining will
not adversely affect the migratory bird habitat during the periods when such
habitat is used by the species.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: No peregrine or prairie falcon eyries have been identified on or
within 5 miles of the LMU area.

Criterion 14: Migratory Birds

Criterion: Federal lands which are high priority habitat for migratory bird
species of high Federal interest on a regional or national basis, as deter-
mined jointly by the surface management agency and the Fish and Wildlife
Service, shall be considered unsuitable.

Exception: A lease may be issued and mining operations approved where the
surface management agency, after consultation with the Fish and Wildlife
Service, determines that all or certain methods of coal mining will not adver-
sely affect the migratory bird habitat during the periods when such habitat is
used by the species.
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Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: An active ferruginous hawk nest is located offtract approximately
0.5 miles north of the LMU tract. BLM and FWS biologists felt the areas
within the LMU boundaries would not warrant classification as an area unsuit-
able for development because the area is not a high priority habitat for the
migratory species.

Criterion 15: State Resident Fish and Wildlife

Critierion: Federal lands which the surface management agency and the State
jointly agree are fish and wildlife habitat for resident species of high
interest to the State and which are essential for maintaining these priority
wildlife species shall be considered unsuitable. Examples of such lands which
serve a critical function for the species involved include: - Active dancing
and strutting grounds for sage grouse, sharptailed grouse, and

prairie chicken; Most-critical winter ranges for deer, antelope, and elk;
and Migration corridors for elk.

A lease may be issued and mining operation approved if, following consultation
between the State and the land management agency, it is determined that the
coal mining will not have a significant long-term impact on the species being
protected.

Exemption: This criterion does not apply to lands: to which the operator
made substantial financial and legal commitments prior to January 4, 1977; on
which operations were being conducted on August 3, 1977; or which include
operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: A pronghorn winter concentration area occurs in T3N R101W, Section
30: NWV The portion of this winter concentration area within the LMU is
considered marginal quality due to topography. The Colorado Division of
Wildlife did not feel this area warranted classification as an area unsuitable
for surface mining based on the current mining plan developed for this pro-
ject. The Bureau concurs with this opinion.
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Composite Listing of Lands Evaluated
As Unsuitable for Criteria 9-15

(Without Exceptions)

Criterion
Legal Affected Specific Legal 1 Rationale 2

T2N R101W
I 9 ShSh TE

3 11 E^SE%SW%, ShSEk GEN

10 9 & 11 NE^, E^NVft, SEk TE,GEN

II 9 S^, Sh TE

12 9 Wh, HhSh TE

1 Legal s provided only for portion of buffer strip within LMU

2 TE: Habitat of Federal and State listed threatened and endangered species;

GEN: Golden Eagle Nest

Composite Listing of Lands Evaluated
As Unsuitable for Criteria 9-15

(With Exceptions)

Criterion
Legal Affected Specific Legal 1 Rationale 2

T2N R101W
3 11 E^SE^SWij, S^SE% GEN

10 11 NEij, EhEhMk GEN

Segals provided only for portion of buffer strip within LMU

2 GEN: Golden Eagle Nest
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Criterion 16: Floodplains

C riterion: Federal lands in riverine, coastal, and special floodplains (100-

year recurrence interval) shall be considered unsuitable unless, after consul-

tation with Geological Survey, the surface management agency determines that
all or certain stipulated methods of coal mining can be undertaken without
substantial threat of loss to people or property, and to the natural and

beneficial values of the floodplain on the lease tract and downstream.

Exemption: This criterion does not apply to lands: to which the operator
made substantial legal and financial commitments prior to January 4, 1977; on

which surface coal mining operations were being conducted on August 3, 1977;

or which include operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: Within 100-year floodplain of White River.

Rationale: The southern portion of Preference Right Lease Application (PRLA)
C-012669 lies within the 100-year floodplain of the White River.

Stipulation : Mining is prohibited within a 100-foot buffer area of the 100-

year floodplain of the White River.

Criterion 17: Municipal Watersheds

Criterion: Federal lands which have been committed by the surface management
agency to use as municipal watershed shall be considered unsuitable.

Exception: A lease may be issued where:

(i) The surface management agency determines, as a result of studies, that all
or certain stipulated methods of coal mining will not adversely affect the
watershed to any significant degree; and (ii) The municipality (incorporated
entity) or the responsible governmental unit concurs in writing in the issu-
ance of the lease.

Exemption: This criterion does not apply to lands to which the operator made
substantial legal and financial commitments prior to January 4, 1977; on which
surface coal mining operations were being conducted on August 3, 1977; or
which include operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: None of the Deserado Mine LMU is on lands which have been com-
mitted for use as municipal watersheds.
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APPENDIX 25 (continued)

Criterion 18: National Resource Waters

Criterion; Federal lands with National Resource Waters, as identified by

states in their water quality management plans, and a buffer zone of Federal

lands 1/4 mile from the outer edge of the far banks of the water, shall be

unsuitable.

Exception: The buffer zone may be eliminated or reduced in size where the

surface management agency determines that it is not necessary to protect the

National Resource Waters.

Exemption: This criterion does not apply to lands: to which the operator made

substantial legal and financial commitments prior to January 4, 1977; on which
surface coal mining operations were being conducted on August 3, 1977; or

which include operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: There are no National Resource Waters within the Deserado Mine
LMU.

Criterion 19: Alluvial Valley Floors

Criterion: Federal lands identified by the surface management agency, in con-

sultation with the state in which they are located, as alluvial valley floors
according to the definition in 3400.0-5(a) of this title, the standards in 30

CFR Part 822, the final alluvial valley floor guidelines of the Office of

Surface Mining Reclamation and Enforcement when published, and approved state
programs under the Surface Mining Control and Reclamation Act of 1977, where
mining would interrupt, discontinue, or preclude farming, shall be considered
unsuitable. Additionally, when mining Federal land outside an alluvial valley
floor would materially damage the quantity or quality of water in surface or
underground water systems that would supply alluvial valley floors, the land
shall be considered unsuitable.

Exemptions: This criterion does not apply to surface coal mining operations
which produced coal in commercial quantities in the year preceding August 3,

1977, or which had obtained a permit to conduct surface coal mining opera-
tions.

Overlays Referenced: None required.

Areas Unsuitable: None designated. See Criterion 16: Floodplains.

Rationale: None of the lands within the Deserado Mine LMU on which surface
disturbance would occur are considered alluvial valley floors. The Colorado
State Office of BLM received a response from the State of Colorado regarding
Alluvial Valley Floors (VF's) which contained no substantive comments. There-
fore, the Acting State Director, Colorado, has stated that "the area should be
deemed suitable for further consideration at this time."
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APPENDIX 25 (concluded)

Criterion: Federal lands in a state to which is applicable a criterion (i)

proposed by that state, and (ii) adopted by rule-making by the Secretary,
shall be considered unsuitable.

Exception: A lease may be issued when: (i) Such criterion is adopted by the

Secretary less than 6 months prior to the publication of the draft comprehen-
sive land use plan or land use analysis, plan, or supplement to a comprehen-
sive land use plan, for the area in which such land is included, or (ii) After
consultation with the state, the surface management agency determines that all

or certain stipulated methods of coal mining will not adversely affect the

value which the criterion would protect.

Exemption: This criterion does not apply to lands: to which the operator made
substantial legal and financial commitments prior to January 4, 1977; on which
surface coal mining operations were made being conducted on August 3, 1977; or

which include operations on which a permit has been issued.

Overlays Referenced: None required.

Areas Unsuitable: None designated.

Rationale: There are no lands within the Deserado Mine LMU to which is applic-
able a criterion proposed by the State of Colorado.
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