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SUMMARY

Final Environmental Statement
Department of the Interior, Office of the Secretary

1.

2.

Administrative type of action:

Brief description of action:

This action would make available for private development up to six
leases of public oil shale lands of not more than 5,120 acres each.
Two tracts are located in each of the States of Colorado, Utah, and
Wyoming. : v

Such leases would be sold by competitive bonus bidding and would
require the payment to the United States of royalty on production.
Additional oil shale leasing would not be considered until develop-
ment under the proposed program had been satisfactorily evaluated
and any additional requirements under the National Environmental
Policy Act of 1969 had been fulfilled.

Summary of envirommental impact and adverse environmental effects:

0il shale development would produce both direct and indirect changes
in the enviromment of the o0il shale region in each of the three States
where commercial quantities of 0il shale resources exist. Many of the
envirommental changes would be of local significance, and others would
be of an expanding nature and have cumulative impact. These major
regional changes will conflict with uses of the other physical re-
sources of the areas involved. Impacts would include those on the
land itself, on water resources and air quality, on fish and wildlife
habitat, on grazing and agricultural activities, on.recreation and
aesthetic values, and on the existing social and economic patterns

as well as others. The envirommental impacts from both prototype
development at a level of 250,000 barrels per day of shale oil and

an industry producing a possible 1 million barrels per day by 1985

are assessed for their anticipated direct, indirect and cumulative
effects. :

Alternatives considered:

. Govermment development of public -0il shale lands.
Change in number of tracts to be leased.

Delay in development of public o0il shale lands.
No development of public oil shale lands.

. Unlimited leasing of public oil shale lands.

. Obtaining energy from. other sources.

HEO QX >

Comments have been requested from the following:

Federal agencies, State agencies, and private organizations listed
in Volume IV, Section F.

Date made available to the Council on Envirommental Quality and the
Public: '

Draft Statement: September 7, 1972

Final Statement: Aygust, 1973
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INTRODUCTORY NOTE

THIS FINAL ENVIROMMENTAL STATEMENT HAS BEEN PREPARED PURSUANT
TO SECTION 102 (2) (C) OF THE NATTONAL ENVIRONMENTAL POLICY ACT OF
1969 (42 U.S.C. SECS. 4321-4347). 1ITS GENERAL PURPOSE IS A STUDY
OF THE ENVIRONMENTAL TMPACTS OF OIL SHALE DEVELOPMENT.

THE SECRETARY OF THE INTERIOR ANNOUNCED PLANS ON JUNE 29, 1971,
FOR THIS PROPOSED PROGRAM AND RELEASED A PRELIMINARY ENVIRONMENTAL
STATEMENT, A PROGRAM STATEMENT, AND REPORTS PREPARED BY THE STATES
OF COLORADO, UTAH, AND WYOMING ON THE ENVIRONMENTAL COSTS AND
PROBLEMS OF OIL SHALE DEVELOPMENT.

THE PROPOSED PROGRAM IS IN CONCERT WITH THE PRESIDENT'S ENERGY
MESSAGE OF JUNE 4, 1971, IN WHICH HE REQUESTED THE SECRETARY OF THE
INTERTOR TO INITIATE "A LEASING PROGRAM TO DEVELOP OUR VAST OIL
SHALE RESOURCES, PROVIDED THAT ENVIROMMENTAL QUESTIONS CAN BE
SATISFACTORILY RESOLVED,"

AS PART OF THE PROGRAM, THE DEPARTMENT AUTHORIZED INFORMATIONAL
CORE DRILLING AT VARIOUS SITES IN COLORADO, WYOMING, AND UTAH AND
16 CORE HOLES: WERE COMPLETED. THE DEPARTMENT REQUESTED NOMINATiONS
OF PROPOSED LEASING TRACTS ON NOVEMBER 2, 1971, AND A TOTAL OF 20
INDIVIbUAL TRACTS OF OIL SHALE LAND WERE NOMINATED. WITH THE CON-
CURRENCE OF THE CONCERNED STATES, THE DEPARTMENT OF THE INTERIOR
ANNOUNCED ON APRIL 25, 1972, THE SELECTION OF SIX OF THESE TRACTS,
TWO EACH IN COLORADO, UTAH, AND WYOMING.

' THE PROGRAM IS ESSENTIALLY UNCHANGED FROM THAT ANNOUNCED ON

JUNE 29, 1971, BUT THE PRELIMINARY STATEMENT ISSUED AT THAT TIME
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WAS EXPANDED TO CONSIDER THE IMPACT OF MATURE OIL SHALE DEVELOPMENT,
THE IMPACT OF DEVELOPMENT OF THE SIX SPECIFIC TRACTS, AND A COMPRE~
HENSIVE ANALYSIS OF OTHER ENERGY ALTERNATIVES.

THE DRAFT OF THIS FINAL ENVIRONMENTAL STATEMENT WAS RELEASED
TO THE PUBLIC ON SEPTEMBER 7, 1972. A PUBLIC REVIEW PERIOD WAS
HELD THAT ENDED ON NOVEMBER 7, 1972. THIS REVIEW PROVIDED IMPORTANT
INFORMATION UPON WHICH TO EXPAND AND CORRECT, WHERE APPROPRIATE,
THE DRAFT MATERIAL.

VOLUME I OF THIS FINAL SET OF SIX VOLUMES PROVIDES AN ASSESS-'
MENT OF THE CURRENT STATE OF OIL SHALE TECHNOLOGY AND DESCRIBES THE
REGIONAL ENVIRONMENTAL IMPACT OF OIL SHALE DEVELOPMENT AT A RATE OF
ONE MILLION BARRELS PER DAY BY 1985. VOLUME II EXTENDS THIS STUDY
WITH AN EXAMINATION OF ALTERNATIVES TO THE ONE MILLION BARREL PER
DAY LEVEL OF SHALE OIL PRODUCTION. VOLUMES I AND II THUS CONSIDER
THE REGIONAL AND CUMULATIVE ASPECTS OF A MATURE OIL SHALE INDUSTRY.

VOLUME II1 EXAMINES THE SPECIFIC ACTION UNDER CONSIDERATION,
WHICH IS THE ISSUANCE OF NOT MORE THAN TWO PROTOTYPE OIL SHALE
LEASES IN EACH OF THE THREE STATES OF COLORADO, UTAH, AND WYOMING.
ITS FOCUS IS ON THE SPECIFIC ENVIRONMENTAL IMPACTS OF PROTOTYPE
DEVELOPMENT ON PUBLIC LANDS WHICH, WHEN COMBINED, COULD SUPPORT
A PRODUCTION POTENTIAL OF ABOUT 250,000 BARRELS PER DAY,

VOLUME TV DESCRIBES THE CONSULTATION AND COORDINATION WITH
OTHERS IN THE PREPARATION OF THE FINAL STATEMENT, INCLUDING COM-
MENTS RECEIVED AND THE DEPARTMENT'S RESPONSES. LETTERS RECEIVED
DURING THE REVIEW PROCESS ARE REPRODUCED IN VOLUME V, AND ORAL

TESTIMONY IS CONTAINED IN VOLUME VI.
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THIS DOCUMENT IS BASED ON MANY.SOURCES OF INFORMATION, INCLUDING
RESEARCﬁ DATA AND PILOT PROGRAMS DEVELOPED BY BOTH THE GOVERNMENT
AND PRIVATE INDUSTRY OVER THE PAST 30 YEARS. MANY FACTORS, SUCH AS
‘CHANGING TECHNOLOGY, EVENTUAL OIL PRODUCTION LEVELS, AND ATTENDANT
REGLONAL POPULATION INCREASES ARE NOT PRECISELY PREDICTABLE. THE
IMPACT ANALYSIS INCLUDED HEREIN IS CONSIDERED TO CONSTITUTE A
REASONABLE TREATMENT OF THE POTENTIAL REGIONAL AND SPECIFIC ENVIRON-
ME&TAL EFFECTS THAT WOULD BE ASSOCIATED WITH OIL SHALE DEVELOPMENT,

IT SHOULD BE NOTED THAT SUBSTANTIAL AMOUNTS OF PUBLIC LANDS IN
ADDITION TO THE PROTOTYPE TRACTS WOULb EE.REQUIRED FOR AN INDUSTRIAL
DEVELOPMENT TO THE ONE MILLION BARREL PER DAY LEVEL CONSIDERED 1IN
VOLUMES I AND II., IF EXPANSION OF THE FEDERAL OIL SHALE LEASING PROGRAM IS
CONSIDERED AT SOME FUTURE TIME, THE SECRETARY OF THE INTERIOR WILL
CAREFULLY EXAMINE THE ENVIRONMENTAL TMPACT WHICH HAS RESULTED FROM
THE PROTOTYPE PROGRAM AND THE PROBABLE IMPACT OF AN EXPANDED PRO-
GRAM. BEFORE ANY FUTURE LEASES ON PUBLIC LANDS ARE ISSUED, AN
ENVIRONMENTAL STATEMENT, AS REQUIRED BY THE NATIONAL ENVIRONMENTAL

POLICY ACT, WILL BE PREPARED.
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AVATIABILITY OF FINAL ENVIRONMENTAL STATEMENT

The six-volume set may be purchased aé a complete set or as
individual volumes from the Superintendent of Documents, U. S.
Government Printing bffice, Washington, D. C. 20402; the Map
Information Office, Geological Survey, U.S., Department of the
Interior, Washington,-D. C. 20240; and the Bureau of Land Manage-
ment State Offices at the following addresses: Colorado State
Bank Building, 1600 Broadway, Denver, Colorado 80202; Federal
Building, 124 South State, Salt Lake City, Utah 84111; and
Joseph C. O'Mahoney Federal Center, 2120 Cépital Avenue, Cheyenne,
Wyoming 82001.

Inspection copies ére available in the Library and the Office
of the 0il Shale Coordinator, U.S. Department of the Interior,
Washington, D. C., and at depository libraries located throughout
the Nation. The Superintendent of Documents may be consulted for
information regarding the location of such libraries. Inspection
copies are also available in Denver, Colorado, in the Office of
the deputy 0il Shale Coordinator, Room 237E, Building 56, Denver
Federal Center, Denver, Colorado 80225, in all the Bureau of Land
Management State Offices listed above, and in the following Bureau
of Land Management district officés: Colorado: Canon City, Craig,
Glenwood Springs, Grand Junction, Montrose; Utah: Vernal, Price,
Monticello, Kanab, Richfield; Wyoming: Rock Springs, Rawlins,

Casper, Lander, Pinedale, Worland.
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I. DESCRIPTION OF THE PROPOSED ACTION

A. Introduction

Volume T of the Final Environmental Statement has detailed
the nature of the resource and the potential impact from a mature
oil shale industry that may develop on both private and public
lands (l).l/ This volume considers the impacts associated with the
dévelopment of the six specific tracts whicﬁ would be offered
under the Department's proposed prototype oil shale leasing pro-
gram described in this volume.

0il shale is a leasable mineral, subject.to the provisions
of the Mineral Leasing Act of 1920, as amended (2). Under thé
authority and guidance provided by this act and other public land
laws, the responsibilit& for managing and leasing public oil shale
lands is vested iﬁ the Secretary of the Interior.gl This proto-
type program has been formulated to make available for private
dévelopment under carefully controlled conditions, a limited
number of leases (six) of not more than 5,120 acres each. Specif-
iéally, the objectives of thq program are to:

(1) Provide a new source of energy that will increase the
range of energy obtions available to the Nation by stimulating
the timely development of commercial oil shale technology by

private industry;.

1/ Underlined numbers in parenthesis refer to items in the list of
references at the end of each chapter.

2/ The withdrawal of oil shale lands under Executive Order 5327
would be modified to allow the issuance of oil shale leases for

the selected tracts. No 0il shale leases have been issued since
1925.
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(2) Insure the environmental integrity of the affected areas,
and concurrently, define, describe, and develop a ﬁull range of
environmental éafeguards and restoration techniques that can be
reasonably incorporated into the planning for a possible mature
0il shale industry in the futufe;

(3) Permit an equitable return to all parties in the develop-
ment of this public resource; and

(4) Develop management expertise in the leasing and super-
vision of o0il shale resource development in order to provide the
basis for futﬁre administrative procedures.

This program will make available to private enterprise, for
development under lease, h limited -amount of éublic 0il shale
resources. Such leases would be sold by competitive bonus bidding
subject to rental and royalty obligations to the United States.
Additional oil;shale leasing will not be consideréd until develop-
ment under the prototype prograﬁ has been éatisfactorily evaluatedx
in terms of the above-stated objectiveé.

The goal and scope of the program are as follows:

GOAL,

The goal of the Department of the Interior's prototype
leasing program is to provide a new source of energy for the
Nation by stimulating the timely development of commercial oil
shale technology by private enterprise, and to do so in & manner
that will assure the minimum possible impact on the present
‘environment while providing for the future restoration of the
immediate and surrounding area.

SCOPE

The primary oil shale resources of Colorado, Utah, and
Wyoming cover an ll-million-acre area. The leases to be offered



under this progrém can, by law, include no more than 5,120 acres
for each lease or a total of 30,720 acres for the combined six
leases.

This program would, therefore, affect only a small portion of
the Nation's oil shale resourbe. The results of prototype develop-
ment will provide the background information needed to formulate
comprehensive resource utilization programs and regional land use
plans. Additional lease of public oil shale lands will not be
considered until the prototype development permitted and resulting
impacts under this prototype program have been fully evaluated.

B.  Environmental Impact Studies

The assessment of the environmmental consequences of this
prototype oil shale leasing program has been an evolving process
over a 3-year period beginning in 1969, continuously becoming more
specific about the nature and magnitude of po£entia1 impagts.
Following a review of available data in early 1970, detailed
studies were initiated in May and June of 1970; when the Depart-
ment of the Interior requested the Governors of Colorado, Utah,
and Wyoming to form pan€ls to study the.impact upon the environment
if oil shale leases were to be developed in their States and to
determine the costs of appropriate envirommental controls. Each of
the Governors commissioned a study in accordande.with the followihg
guidelines suggested by the Department of the Interior in 1970:

Specifically, the environmental requirements of

returning the residues from mining and refining to

the earth for further use, and those costs involved

will be developed between the Department and the
States.

It is suggested that proposed methods of development

for typical areas in each State be outlined and selected
methods for mining and processing be studied. Each out-
line should include the current applicable regulations

for each phase of the operations, or the proposed regu-
lations to be adopted where the current standards have not
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been developed, in order that the reéulting economic cost
may be evaluated.

Proposed methods of development should include:

(1) Underground mining, with underground disposal,
(2) Underground mining with surface disposal,

(3) Surface mining with backfill; and

(4) 1In situ operations,

Particular care shall be taken to assure that the
following provisions are included:

(1) Air quality standards are maintained,
(2) - ‘Surface and ground water quality is maintained,
(3) Restoration of the lands is commensurate with
- future land use plans, _
(4) Wildlife habitat is protected and restored
for future use; and
(5) Scenic and aesthetic values are to be maintained.
The resulting studies should provide that future land use
requirements will be in accordance with State and local
plans for development, :
Specific requirements as to soil compaction, drainage,
revegetation, and community development plans should
be in included in each summary in order that a complete
economic evaluation of the total environmental costs
may be made by the Department and by prospective lessees.
The basis for preparing the Preliminary Draft Environmental
Impact Statement, which was issued in June 1971, was provided by
the States of Colorado, Utah, and Wyoming and by Departmental and
Interagency studies. The initial detailed 7-month study of lease
sites, typical of those that were nominated for development under
the program, involved more than 150 professionals with diverse
backgrounds, including representatives from various Federal and

State agencies, research foundations, universities, independent

conservation groups, and industrial firms. The State documents
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are availableil and contain additional information concerning the
expected environmental impact and controls that could be applied
if oil-shale operations were initiated.

At that time, however, it wés apparent that not enough specific
information was available on which to bgse an evaluation of the
impact of development of a particulér tract. Informational core
drilling on public o0il shale lands was authorized in June 1971.
This phase of the program development has proceeded under strict
environmenfal standards, and no significant impact resulted from
these coring activities.

Informational core drilling operations and leése nominations
identified the areas of greatest commercial interest and‘aided in
focusing efforts aimed at assessing environmental impacts. From
the 20 individual tracts nominated, two in each State were selected
by the Department in consultation with the three State governments
invoived (See Chapter IX).

The type of mining-waste disposal system(s) most likely to
be used if the selected sites wére developed was then evaluated
in relation to the aétual characteristics of the areas (Chapter III
of this Volume). |

These environmental studies and additional baseline déta to be
obtained for each prototype tract will establish the known pre-

vailing conditions against which the estimated environmental impact

1/ 1Individual reports (without appendices) prepared by the States
of Colorado, Utah, and Wyoming may be purchased through the
U. S. Geological Survey, Map Information Office, Room 1038,
General Services Building, Washington, D.C. 20240, at $2.00 a
copy.
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can be measured. Highlights of the prototype leasing program are
set forth below. The applicable mining regulations and proposed
lease and environmental stipulations are contained in Chapter V of
this Volume.

C. Program Implementation’

Shoﬁld a decision be reached to implement the proposed program,
oﬁerations ﬁould broceed under the térms_df a lease specifically
designed to achieve the stated program goal givén above on page 1-2.
To achieve this goal, an interlocking set éf bonus, royalty, bonding,
and pérformance provisions have been developed and are in the proposed
lease given in Chapter V of this volume, an overview of which is
given below.

| 1. Lease Offerings

Sealed competitive bonus bids accompanied ﬁy acceptable pre-
liminary development plans will determine who will be granted a
lease. Sealed bidding is an established market tesfed methéd for
obtaining an equitable.retqrn for the resource when potential
competition for thé leases cannot be readily predetermined. Thié
method is currently being used by the Department of the Interior
in competitive leasing of the mineral resources on the Outer
Continental Shelf. In the early stages of an oil shale industry,

"~ the number of bidders may be 1imited.by (1) lack of an economically
proved technology and (2) large invesﬁment commitments that may

exceed $200 million or more for each lease to be developed.
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To provide for efficient development of the oil shale resources
the lease will include the right to produce other minerals in
addition to shale oil if any prove to be present in significant
and economic quantities in the oil shale deéosits on the lease
tracts. |

Immediate payment of the full bonus bids to acquire these first
leases could create an undesirable economic burden on development
because of other large investment requirements in fhe early years
of a lease operation and the lack of an established technology
with accurately predictably capital and operating costs. To
reduce this economic burden, the bonus will be payable in five
equal annual installationms.

.2. Term, Rental, and Royalty
The primary lease term is foriZO years and as long thereafter
“as there is production in commercial quantities. Readjustment of
royalty and operating .terms may be made at the end of each 20-year
period. Annual rental of 50 cents per acre per year for the use
of the land will be charged as required by the-Mineral Leasing Act
of 1920, as amended, and is creditable against royalties.

Royalty is money due and payable to the lessor for the removal
of the resource from the leased lands‘by the lessee.lj The royalfy
rate for shale oil under this prototype p%ogram would be 12 cents
for each ton of oil shale mined for processing that contains 30

gallons for shale oil per ton of material. Under the proposed lease

l/ The proposed royalty rate is comparable to other minerals mined
under the Mineral Leasing Act of 1920.



(Chapter V, Section A), this rate would be'adjusted, depending on
the actual oil content of the mined material and the market value
of locaily produced liquid hydrocarbons. Additional royalty would
be collected on minerals other than shale o0il produced under the lease.

To encourage development and avoid long delays in shale oil pro-
duction from the leases, payment of minimum royalties will be required.
Beginning in the sixth lease yeér the royalty payments will be based
on minimum production rates derived from the estimated recoverable
oil shale reserves contained in each tract., The reQuired minimnum
royalty payment will increase each year through the 15th lease year and
then remain the same through the 20th year at which time the lease
terms may be readjﬁsted. For example, assuming a recoverable reserve

'of 2.1 billion toms of oil shale (1.5 billion barrels of shale oil)

that averages 30 gallons of oil per ton, the calculated minimum pro-
duction rate during the 6th year would be 3,500 tons per day of éil
shale. Each y;ar the calculated minimum production would increase a like
amount to and imcluding the 15th year (i.e., in the foregoing example,

to 35,000 tons per day).

Early production incentives are also provided which will permit
under certain circumstances the credit of a portion of development
costs:incurred during the early years of a lease against bonus and
royalty payments due the government;

Each tract.described in the chapter which follows has been eval-
vated for total recoverable oil shale reéerves by various techniques.
This information is provided in Table I-1 and’provi&es the basis for

computing the minimum royalties as provided in Sec. 7 of the lease.
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TABLE I-1.-- 0Oil Shale Reserves, Prototype Tracts

Tract Extraction Method Estimated Recoverable 0il-Shale
Reserves
Colorado Underground 1,857,000,000 tons in mineable
C-a beds containing 30 or more

gallons per ton.

Colorado Underground 1,012,000,000 tons in mineable
C-b beds containing 30 or more
gallons per ton.

Utah U-a Underground 342,000,000 tons in mineable
beds containing 30 or more
gallons per ton.

Utah U-b Underground 372,000,000 tons in mineable
beds containing 30 or more
gallons per ton.

Wyoming In Situ 354,000,000 tons in mineable
W-a beds containing 20 or more
gallons per ton.

Wyoming In Situ 352,000,000 tons in mineable
W-b : beds containing 20 or more
gallons per ton.

3. Performance Requirements
Lease operations will procedd only under approved development
plans and continued acceptable performance by the lessee. A prelimi-
nary plan for lease development by a prospective lessee must  be in-
corporated in all lease offers. submitted to the Depaxrtment of the
Interior. After lease issuancé and before the submission of a dev-
. lopment plan which will provide for operations other than exploratory

operations—on the leaséd tract, the lessee will be required
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by lease stipulations to obfain at least 1 full year of additional
baseline environmental data against which the actual environmental
impact of the proposed development will be measured. Baseline air
and water quality data, fish and wildlife populations and movement,
and detailed descriptions of the existing vegetative cover are

among the most important of ambient characteristics that will be

established under this stipulation.

The collection of baseline data for an additional year and a moni-

toring program will be integral parts of the detailed development plan

to be prepared before the third anniversary of each lease. These plana

must provide for compliance with all of the established environ-
mental criteria and receive Departmental approval prior to the
start of operations, They must include detailed projected analyses
of the amount and types of expected waste materials, the location
and extent of the disposal areas, the types and amount of vege-
tation that will be used in land restoration, and adequate assur-
ance to this Department that the lessee has»desigﬁed his disposal-
restoration systems to protect the long-~run productivity of the
affected areas. These plans will be subject to public hearings
conducted by the Department on the envirénmental aspects of the
proposed operations. Cnly after such hearings and consultation
with State and local officials may the plans be approved, and then
only after the Mining Supefvisors are satisfied that all lease
terms, stipulations, and provisions will be satisfied. The lessee

will be expected .to plan construction and other developmental
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activities in full coordination with the land use, transportation,
and other plans of the counties of other local public agencies.
Annual progress reports will be required, and all physical faci-
lities and records pertaining to the operations may be inspected

by the Department as part of its continuous monitoring of the

operation, Section 1(C) of the lease stipulations provides for an

environmental monitoring program which will measure the impacts of

development. The results will be assessed by the Department and
annual reports will be released for public review.
4, Bonding

A bond would be required as security to ensure that the
approved devélopment—restoration plan would be conducted in a
manner designed to avoid dégradation of the environment and that
all other related lease terms would be met. The bond would be for
not less than $2,000 per acre of land to be involved in actual
mining operations or spent shale disposal and not less than $500
per acre for all other portioﬁs of the leased land that would be
affected during the first 3-year period of operation. The total
-bond shall, in no évent, be less than $20,000. Bonds for subsequent
periods would be in sufficient amounts to provide for reclamation and

restoration of disturbed lands.

5. Extraordinary Environmental Costs
The proposed lease gives the Secretary of the Interior
discretionary authority to allow the credit of extraordinary

environmental costs against production royalties due the
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Government. Before the lessee can seek this relief, he must show
that compliance with the environmental protection requifements
.under plans approved under regulations now or hereafter in force

or imposed by new legislation has engendered extfaordinary costs

in excess of those in the comtemplation of the parties. This
provision has been devised specifically and only for inclusion in
the six prototype leases. Its purpose is to provide a method to
help assure satisfactory environmental results without jeopardizing
the economic viability of an operation in the event that unexpectedly
high environmental costs de&elopu There is-no intent to include
such provisions in any oil shale leases beyond this prototype
program,

D. Future Development of Federal
0il Shale Resources

The Department of the Interior has carefully fofmulated the
concepts and details of the prototype oil-shale leasing program
over an extended period of time. The program is a ''prototype"
since.it seeks to establish a new cooperative effort between the
private and public sectors to ensure the compatability of industrial
development with envirommental quality. As a prototype, it is the
mechanism through which environmental impacts can be controlled and
monitored before any large scale development occurs and is designed
sb that any extraordinary and unforeseen impacts, which may develop,

occur on a widely separated and limited scale.
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Through this concept, impacts will be minimized and larger industry
development can be forestalled until fully adequate and proven
solutions to environmental problems are available.

An important part of the effort has been full public parti-
- cipation, and, as outlined by the Secretary of the Interior (3):
. « .The Department is committed to full disclosure
of its efforts as it proceeds step by step toward
the proposed program. If we make mistakes along
the way, we expect to be told about it and will do
our utmost to correct environmentally hazardous
aspects of the program which are identified before

irretrievable damage is done.

The Secretary also stressed that:

No Federal leasing of oil shale lands beyond the
proposed program, if implemented, will be carried
out until the environmental effects of the proto-
type program indicating feasibility of developing
of mature industry are fully evaluated. At that
time, another environmental impact statement would
be published and publicly reviewed.

Volume I of this analysis was addressed to the impact of an
industry that would produce 1 million barrels of shale oil per
day by 1985. Pending actual development, it is not possible to
refine that analysis or to extrapolate the data to a mature in-
dustry producing more .than 1 million barrels per day. The basis
for such an analysis, however, will be provided by brototype
development and the annual environmental assessments to be con-
ducted.

When sufficient data has been accumulated and if the environ-.

mental impact of the prototype development is judged to be

acceptable, the Secretary of the Interior way initiate procedures



under the Mineral Leasing Act and the National Environmental
Policy Act to consider further development of public oil shale
lands.

E. References
. 1. Environmental Impact Statément for the 0il Shale Leasing

Program, v. 1, Regional Impact of 0il Shale Development,
U. S. Department of the Interior, December 1972.

2. 30 U.S.C. g 181-263.

3. News Release, Secretary Morton Announces Draft of Interior's

Plans for Prototype Program of 0il Shale Development, June 29,
1971.



II. DESCRIPTION OF THE ENVIRONMENT OF THE SELECTED TRACTS

A. Description of Prototype Tracts

In response to a call for nominations of potential lease sites
dated Névember 2, 1971, 15 companies submitted 23 tracts for con-
sideration. These nominations were received by the end of the
designated period (January 31, 1972). Two additional tracts were
also nominated by the State of Wyoming, thus bringing the total
number of nominated sites to 25. After elimination of duplicate
sites, 20 individual nominated tracts remained.

The nominated tracts were reviewed by a selection committee
of Federal and State experts (Chapter IX). A total of sig tracts,
two in each State, were recommended for the prototype program.
Chapter IX also contains the basic information on the 14 tracts
not selected. Following further review By the Dépértment of the
Interior and represenfatives of the Qovernor's Advisory Task Force
- in each of the three States, the final tract selections for the
prgposed progfam were announced on April 25, 1972.

The ggneral geographic location of the six tracts is éhown in
Figure II-1. These six tracts have been designated as Colorado C-a
and C-b, Utah U-a and U-b, and wyoming W-a and W-b. The section
below deéails the legal description of the six tracts, maps of the
topography, and typical aerial views of them. Subsequent sections
of this chapter contain detailed descriptions of the existing
environment, For:a regional overview of the enviromment, the

reader is referred to Chapter II of Volume I.
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1. Selected Colorado Tracts
a. Description

Two sites, both in Rio Blanco County; Colorado, have been selected
from the nominations and are designated as Tracts C-a and C-b. The
iegal descriptions of these tracts are given in Table II-1. Topo-
graphic plats are shown in Figures II-2 to II-5, principal features on
and around the tracts are listed in»Tébles II-2 and II-3, and typical

aerial views shown in Figures II-6 and II-7.

b. Land Status, Tract C-a

Surface éﬁd mineral rights on this tract are ownéd by the United
States, except for the following fortions of Township 1.South, Range
99 West (Figure II-2). |

Section 33, NE}SEX%, S%SE%, SE%SW%: The surface and the unreserved
minerals are owned by the Shields and Caldwell Hunting Camp, c/o
Charles F. Shields, Box 188, Murietta, Calif. 92362. O0il and gas and
oil shale or other rock valuable as a source 6f petroleum and nitrogen
in the lands so patented are reserved to the United States (Patent

871543, Act of July 17, 1914).
Section 33, NELl/4, SEl/4WW1/4, NWL/4SEl/4, NE1/4SW1/4: The surface

is owned by the Colorado Game, Fish and Parks Department. All minerals
are reserved to the United States (Patent 1031800, Act of December 29,

1916.
Section 34 NW1/4NWl/4, S1/2N1/2, NW1/4SW1/4: The surface is owned

by the Colorado Game, Fish and Parks Department. The minerals reserved
to the United States are oil and gas and o0il ;hale or other rock valuable
as a source of petrdleum and nitrogen in the 1and3‘so.patented. (Eatent
990142; Act of Jﬁly 17, 1914). Fifty percent of the unreserved minerals
* are owned by the Colorado Game, Fish and Parks Department,‘and 50% are

owned by Bell Petroleum Co.

c¢. Land Status, Tract C-b

There is no patented land on this site, but access is currently

over a public road through private lands along Piceance Creek.
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TABLE II-1.--Legal Description of the Two Colorado 0il Shale Tracts

Tract C-a: Acres

T. 1 S., R. 99 W,. 6th PM: .
SeC. 32: E;é, E%W;é.oo...'o.........oo oooooo 480.00

Sec, 33: Alloo.onu-ooo-oocacooooooooooo-o 650.40
Sec. 34: Wk, SEY, WHNEL, SEYNEL.......... 600.00

T. 2 S., R. 99 W,, 6th PM: .
Sece 3: All..cecoesesacscccsoncscecssocecns ) 639,98
Sec, 43 All..ciceecececcoeseessccsscsssocs 639.53
Sec., 5: E%, EA3W:S (Incl. lots 1,2, &3).... 479.79
SeCo 8: Eleccooesccecosescacasescsocsocne 320.00
Sece 9: Allcicocecoccscosoccscscooecsasacas 640,00
Seco 10: All.ccucococooeecsccsesscecscssnsas 640,00

TOtALleeeeeoeosecasccoscosacscccsscoseons| 3,089.70

Tract C-b:

T. 3 S., R. 96 W., 6th PM:
Sec, 5: WhESEYL, SWieeoceosoeososcseescnos 240.00
Sec., 6: Lot 6 (21.51), Lot 7 (21.43),

CEXSWYL, SEXe.eeiecccscrcoscscsans 282.94

Sec, 7: Lot 1 (21.39), Lot 2 (21.37),
Lot 3 (21.35), Lot 4 .(21.33),

‘ FEXWS, Elcccoevevcocooccoscacases 565.44
Sec. 8: WAHNEYL, NW%, Sheeceeoocecconeaane 560,00
Sec. 9: SWheieicoooeceaee eecoessoscescse s 160.00
Sec. 16: WNW%, WisSWk....... ecscceseccsscaes 240,00
Sec. 17: All....icccscoecsccecscccoessascse 640.00
Sec. 18: Lot 1 (21.34), Lot 2 (21.36),
Lot 3 (21.40), Lot 4 (21.42),

EXW:, Fhevecvoences cocaecsesescaa 565.52

T. 3 S., R, 97 W., 6th PM:
Sece 1: Shiceieceececececooecesocaacenes 320.00
SeCo 2: SEXceosscsssossoscracoosssecoses 160.00
Sece 11: EXi.ceecocecsccenccccoescananses 320.00
Sec. 12: All..icioveoscscsccncscascnnenas 640.00
Sec, 13: Ny icoiecoeoececoeesosonoasossscan 320.00
Sece 14: NENEZ.eeeeocesosoaassssensonsee 80.00

TOtAleeeseeeecosecocsonnesooceososcoaeseaa 5,093.90
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TABLE II-2 .- Principal Features on and Around-Colorado Tract C-a

Township 1 South, Range 99 West, Sixth Principal Meridian
Section- 19: Cottonwood Spring, unimproved
road, jeep trail (Big Duck Creek)

20: unimproved road, jeep trail
(Big Duck Creek)

21,22, no apparent features of
23: significance

24: unimproved road
25: wunimproved road, well

26: no apparent features of
significance

27: unimproved road
28,29: jeep trail

30: wunimproved road, jeep trail
- (Big Duck Creek)

31: unimproved road (Dry Fork)

32: (Dry Fork)

33: unimproved roads, jeep trail,
hunting club (buildings)
(Corral Gulch) (Dry Fork)

34: unimproved roads

.35: unimproved roads, building
(Corral Gulch)

36: unimprbved road (Corral Guléh)

Township 1 South, RangeVIOO West, Sixth Principal Meridian
Section- 24: jeep trail

25: springs, trail (Big Duck Creek)

36: unimproved roads (Dry Fork)
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TABLE 11-2 .- Principal Features on and Around Colorado Tract C-a (Cont'd).

Township 2 South, Range 99 West, Sixth Principal Meridian
Section- 1,2: "unimproved road

3: (Box Elder Gulch)

4: jeep trail, unimproved roads
(Box Elder Gulch)

5: Jjeep trail, spring, unimproved
road (Corral Gulch)

6: jeep trails (Water Gulch)
(Corral Gulch)

7: Maverick Spring, unimproved
road, drill hole

8: unimproved roads, trail (Box
Elder Gulch)

9: unimproved road (Box Elder Gulch)
.10: no apparent features of significance
11: wunimproved roads (Stake Springs Draw)

12: wunimproved roads, 2 springs (Stake Springs
Draw)

13: wunimproved roads

14: unimproved roads, Stake Springs (building),
(Stake Springs Draw) -

15: unimproved roads, windmill (Stake Springs Draw)
16,17: unimproved roads, pipeline

18: prospect, jeep trail (Box Elder Gulch)

19: wunimproved road, pipeline, landing strip

20: unimproved road, pipeline (W. Fork Stake Springs
Draw) '
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TABLE II- 2.- Principal Features on and Around Colorado Tract C-a (Cont'd)

Township 2 South, Range 99 West, Sixth Principal Meridian (Cont'd)
Section-21,22: unimproved road (Stake Springs and
W. Fork Stake Springs Draw)

23: unimproved roads
24:  unimproved roads, ditch along Ryan Gulch
Township 2 South, Range 100 West, Sixth Principal Meridian

Section- 1: drill hole, unimproved road, 2 jeep trails
(Water Gulch)

12: jeep trail, unimproved road
13: unimproved roads, jeep trail (Spruce Gulch)

24: jeep trail, prospect, unimproved road, trail,
landing strip (Box Elder Gulch)
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TABLE II-3 .- Principal Features on and Around Colorado Tract C-b

Township 2 South, Range 96 West, Sixth Principal Meridian
Section- 26: unimproved road, gas well (Oldland Gulch)

27: unimpfoved road (Jessup Gulch)

28: no apparent features of significance

29: road, gés well (Collins Gulch)

30: (Gardenhire Gulch)

31: Piceance Creek and paved road, ditch

32: Piceance Creek and paved roads, unimproved
road, ditch, flumes, Walter Oldland Ranch

(buildings) (Collins Gulch)

33: Piceance Creek and road, unimproved road,
Stewart School building, ditch '

34: unimproved road (Jessup Gulch, Oldland Gulch)
35: unimproved road (Oldland Gulch)
Township 2 South, Range 97 West, Sixth Principal Meridian

Section- 25: Piceance Creek and paved road, unimproved
road, ditch (P-L Gulch)

26: ° Piceance Creek and paved road, unimproved
road, ditch, marsh

27: Piceance Creek and paved road, unimproved
road, ditch (Hunter Creek)

- 28: no apparent features of significance
33: unimproved road (Hunter Creek)
34: wunimproved road (Hunter Creek)

35: P. L. Ranch (building), springs, Willow
: Creek, unimproved roads (Big Jimmy Gulch)

36: Piceance Creek and paved road, ditch, Redd
Ranch (building), unimproved roads
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TABLE IXI-3 .- Principal Features on and Around Colorado Tract C-b (Cont'd)

Township 3 South, Range 96 West, Sixth Principal Meridian
Section- 2: Piceance Creek and paved road, spring,
ditch (Jones Gulch)

3: Piceance Creek and paved road, unimproved
road, ditch (Jessup Gulch)

4: Piceance Creek and paved road, unimproved .
- road, ditch (Jessup Gulch)

5: unimproved road (W. Fork and Stewart Gulch)
6: -Piceance Creek

7: no apparent features of significance

8: unimproved road (W. Fork Stewart Gulch)

9: unimproved roads, intermittent lake
(Middle Fork, Stewart Gulch)

10: Piceance Creek
11: Piceance Creek and paved road,'ditch
14: no apparent features of significance

15: unimproved road, well, intermittent lake
(East Fork Stewart Gulch)

16: unimproved road, ditch, intermittent lake
(Middle Fork Stewart Gulch)

17: unimproved road (W. Fork)

18: wunimproved road

19: no appareng'features of significaﬁce

20: wunimproved road, intermittent lake (W; Fork)
21: wunimproved road (Middle Fork)

22: unimproved road, intermittent lake (East Fork)

23: (East Fork)
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TABLE II- 3 .- Principal Features on and Around Colorado Tract C-b (Cont'd)

Township 3 South, Range 96 West, Sixth Principal Meridian (Cont'd)
Section- = 26: unimproved road (East Fork)

27: no apparent features of significance
28: unimproved road (Middle Fork)
29: unimproved roads (W. Fork)

30: wunimproved roads, Redd Cow Camp, marsh
(W. Fork) :

Township 3 South, Range 97 West, Sixth Principal Meridian
Section- 1: unimproved roads

2: ' unimproved roads (Willow Creek, Scandard
Gulch)

3: (Big Jimmy Gulch)
4: unimproved road (Hunter Creek)

9: unimproved roads, buildings (Enoch Gulch)
(Hunter Creek)

~10: (Big Jimmy Gulch)
11: unimproved roads (Willow Creek)
12: wunimproved roads (Scandard Gulch)

13: ‘unimproved roads (Little Scandard and
© Scandard Gulch)

14: wunimproved road, intermittent lake (Willow
Creek) '

15: no apparent features of significance
16:- unimproved road (Epoch Gulch) (Big Jimmy Gulch)
21: (Big Jimmy Gulch)

22,23+ unimproved road (Willow Creek) .

24: unimproved road (Little Scandard and
Scandard Gulch) '
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TABLE II-3 .- Principal Features on and Around Colorado Tract C-b (Cont'd)

Township 3 South, Range 97 West, Sixth Principal Meridian (Cont'd)
Section- 25: unimproved roads, well (Scandard Gulch)

26: (Little Scandard Gulch)
27: unimproved road, buildings (Willow Creek)

28: (Big Jimmy Gulch)
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FIGURE II-6.--Typical Aerial View of Colorado Tract C-a.
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1 View of Colorado Tract C-b.




2. Selected Utah Tracts

a. Description

Two sites, both in Uintah County, Utah, and adjacent to one
another, have been selected from the nominations and are hereinafter
designated as Tracts U-a and U;b. The legal descriptions of the
tracts are given in Table II-4. Topographic plats are shown in
Figures II-8 to II-11, principal features on and aroun& the tracts
are listed in Table iI-S, and typical aerial views of the two sites
in Figures TI-12 ahd IT-13.

b. Land Status, Tracts U-a and U-b

Surface and mineral rights on both of these tracts afe owned by
the United States, except for a portion of Tract U-b as follows:
Township 10 South, Range 24 East, Section 14, NWiNW% (Fig. II-10),
-bsurface is owned by LaRue Pickup and others; oil and gas and oil
shale are reserved to the United States.

An imprdved, unsurfaced county road pésses through the northeast
corner of Tract U-b. An unimproved truck trail passes through both
tracts, connecting the county.road in the northeast corner of Tract U-b

with an unimproved road running.along West Fork Asphalt Wash.

A gilsonite-slurry pipeline énd an electric powefline run through
sections 12, 13, and 19 of Tract U-b in a northwest to southeast
direction; from Bonanza, Utah, to Ffuita and Grand Junction, Colorado,
respectively. Two small collection gas pipelines are located in’
Southam Canyon Tract U-a. A woﬁen wire sﬁeep hblding corral is
situated.near the northwest corner of sectign 25 in Tract U-b aﬁd a
small cattle handling corral is located in the southwest quarter,

section 21 of Tract U-a, in Southam Canyon.
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TABLE II-4.--Legal Description of the Two Utah 0il Shale Tracts.

Tract U-a: Acres

T, 10 S., R. 24 E., SILM: '

Sec, 19: Edi..eeeevecocccracccscccnnne 320.00
Sec. 20: Alliiiiiieasocenceccnscsenassl 640,00
Sec. 2l: All..iceeeccecsoccsccccnsaness 640.00
Sec. 22: Allic.eeeceescoecessccesoscsa| 040,00
Sece 27: All..cceeeecasccossaccsansssc 640.00
Sec, 28: All....cecccccecesceccoscccas 640.00
Sece 29: Allecececeecececscoesecssscsse 640.00
Sec. 30: Fleeeeevccocsasscsoscssncssoe 320.00
SeCe 33: Nioeeeeooessccocosscosscscncsse 320.00
SeC, 34: Nhcoeeoeseoveoosossseosvssaoncee 320.00

TOtaAl,eeeeceacsscossssescssssscsnssaea | 5,120.00

Tract U-b:

T. 10 S., R. 24 E., SLM: .
Sec. 12;: S%, SiNy........ teewocesescen 480,00
Sec. 13: Allcseiecocecoscecscsscesnccce 640,00
Sece 14: All..ceeceeeosccsceasacssaasscas 640,00
Sec. 23: Allciicecoecscscceanassnascos 640.00
Sec, 24: All.c.e.ecoeccasace ecesesecsnn 640,00
Sec, 25: WiWheeeoeoceaenss ccessssenann 160.00
Sec. 26: All....cecccceescesescsnaccos 640,00

T. 10 S., R. 25 E., SIM:
Sec. 18: Allicececoeeccossccscascnacone 640,00
Sec, 19: Allc.ieeceececscsosceccsacase 640,00

TOtAl.veeecsooasecsoeccosecscsssessas | 3,120.00
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TABLE II-5 .- Principal Features on and Around Utah Tracts U-a and U-b

Township 9 South,. Range 24 East, Salt Lake Meridian
Section- 33: unimproved road, gilsonite trench, shaft

34: unimproved roads, gilsonite trench, shaft

35: unimproved road, giléonite trench, shaft,
State road 45 (Wagon Hound Canyon)

36: gilsonite trench

Township 9 South, Range 25 East, Salt Lake Meridian
Section- 31: unimproved road, pipeline

32: unimproved rbad,'pipeline, White River
33: jeep trail, White River

Township 10 South, Range 23 East, Salt Lake Meridian
Section- 11: gas well, unimproved roads

12: (White River)
13: White River, Southman Canyon gas field

14: drill hole, Southman Canyon gas field,
unimproved roads, White River

23: White River, unimproved road, building

24: gas well, road, unimproved road (Asphalt
Wash) :

25: mno apparent fgatures of significance
26: White River

35: no apparent features of significance
36: road (Asphalt waéh)

Township 10 South, Range 24 East, Salt Lake Meridian
Section~ 1l:- White River, unimproved road, pipeline

2: White River, Ignatio Stage Stop (site),
gaging station, wells, State Road 45,
unimproved road
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TABLE II- 5 .- Principal Features on and Around Utah Tracts U-a and U-b
(Cont'd)

Township 10 South, Range 24 East, Salt Lake Meridian (Cont'd)
Section- 3: gilsonite trench, shafts, road, unimproved
roads, USIM 12

4:  unimproved road

7: White River

8:  White River, unimproved road

9: White River, unimproved road
10,11: White River

-12: White River, State Road 45, pipeline,
unimproved road

13: unimproved roads State Road 45, (Evacuation
Creek)

l4: White River, drill hole
v15,16: White River
17: White River, unimproved road
18: White River
19: (Asphalt Wash)
20: unimproved road, Southman Canyon gas field

21: unimproved road, Southman Canyon gas field,
White River

22: drill hole
23: unimproved roads (Evacuation Creek)
24: drill hole (Evacuatioﬂ Creek)
-25: (Evacuation Creek)
26,27: unimproved road.

28,29: unimproved road, drill hole, Southwman Canyon
gas field
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TABLE II-5 .- Principal Features on and Around Utah Tracts U-a and U-b
(Cont'd)

Township 10 South, Range 24 East, Salt Lake Meridian (Cont'd)
Section- 30: road, unimproved road, drill hole
(Asphalt Wash)

31: (Asphalt Wash)
32: drill hole,. jeep trail
33: no apparent féatures of significance
34,35: wunimproved road
| 36: road (Evacuation Creek)

Township 10 South, Range 25 East, Salt Lake Meridian !
Section- 4: unimproved road, pipeline (Weaver Canyon) '

5: White River, pipeline (Hells Hole Canyon)
6: uﬁimproved roads, pipeline
7: White River, pipeline (Evécuation Creek)
8: unimpro&ed road (HellslHole Canyon)
9: unimproved road
- 16: unimproved road (Hells Hole anyon)
17: unimproved roads (Hells Hole Canyon)
18: State Road 45, drill hole, pipeline
19:- pipeline

20: State Roads 45 & 207, pipeline, unimproved
roads

21: unimproved road (Hells Hole Canyon)

28: State Road 45, jeep trail, drill hole,
unimproved road

29: State Roads 45 & 207, pipeline, unimproved
road
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TABLE II-5.- Principal Features on and Around Utah Tracts U-a and U-b
(Cont'd) :

Township 10.South, Range 25 East, Salt Lake Meridian (Cont'd)
Section- 30: State Road 207

31: State Road 207, unimproved roads
32: unimproved road, pipeline
. 33: state Road 45

Township 11 South, Range 23 East, Salt Lake Meridian
Section- 1: gas well, unimproved road (Hanging Rock Hollow)

" 1,2: no apparent features of significance
3,4: jeep trail
5: no apparent features of significance

6: road,; well, prospects (Hanging Rock Hollow)
(Asphalt Wash)

7: roads, USIM 8, landing strip (W. Fork, Center
‘ Fork Asphalt Wash)

8: road, gas well, USIM 10, trench, unimproved
road (Center Fork)

9: jeep trail, trench
10,11,12: no apparent features of significance
Township 11 South, Range 25 East, Salt Lake Meridian
Section- 3: State Road 45, prospects, jeep trail,

unimproved road
4: pipeline

~5: unimproved road, drill hole
6: State Road 207 (Evacuation Creek)
7: State Road 207 (Watsén site) (Evacuation Creek)
8: unimprovéd road - |
9: unimproved road,'pipeIine

10: State Road 45
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gure II1-12.--Typical Aerial View of Utah Tract U=a.




FIGURE II-13.--Typical Aerial View of Utah Tract U-b




3. Selected Wyoming Traéfs

a. Description

Two adjacent siteé, both in Sweetwater County, Wyo. have
been selected from the nominations and are designated héreiﬁafter
as Tracts W-a and W-b. The legal descriptions of the tracts are
given in Table II-6  Topographic piats are shown in Figures II—14
to II-17, principal features on and around the tracts are listed
in Table II-7, and typical aerial views of the two tracts in

Figures II-18 and II-19.

b. Land ététus, Tracts W-a and H;b

All surface and mineral rights on both of these tracts are
owned by the United States.

An unimproved road passes through the northern end of Tract
W-a, in a southwest to northeast direction. There are no other
man-made improvements on either Tract W-a or W-b. Carsoh Sprihg,
a developed livestock watering facility is situated near this road,

approximately three-quarters of a mile northeast from Tract W-a.
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TABLE II- 6.~~Legal Description of the Two Wyoming Oil Shale Tracts.

Tract W-a: Acres

T, 14 N., R, 99 W., 6th PM:

Sec. 17: All...cceccos ccccecoscccoasee 640,00
Sec. 18: All..ccococeccscssccscccooscons 631.24
Sec. 19: NE%..... S 160.00
Sec, 20: All..ciicececceccccscooncsassea 640.00
Sece 21: Alli.iccocecesoccssascacosasns 640.00
Sec. 22: Allie.ceeocecccessencocsssacan 640.00
Sec, 27: All,....c0ec0000ec000esaccnac 640.00
Sec. 28: All..eeccososscccascccocscssa 640.00
Sec. 29: N%, SEX..ciccecccoencancencoa 480,00

Totaloeeoeeieoeoeoosecsccooneaccoesose  I,111.24

Tract W-b:

T. 13 N., R. 99 W., 6th PM:
Sec. 1: s%, SiN%, Lot 1, Lot 3, Lot 4 601.03
Sec. 2: All....ceceeccsccoessssccasacs 642,15
Sec. 3: All,..ccevecccevcoscesccoscsacs 640,36
Sec. 4&: Lot 1, SEXNEL..ceoeeececooono 79.70
Sec. 10: E%, EXNWocooeoeeaeocooscccsno 400,00
Sec. 11: All...eceeccccoscecscssccassa 640,00
Sec. 12: All.....cceaecccsececcecscacos 640.00

T. 14 N., R. 99 W., 6th PM:
Sec. 33: E3Eh...ccccocccceccscoecscnns 160.00
Sec. 34: All......... ccocesecocssecnes " 640.00
Seco 35: Allii.icccccescscasooscsoacess 640.00
Total...... ceccescsscacaeseas ceceanea 5,083.24
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Figure II-15 - Topographic Map of Wyoming . Tract W-a
and Surrounding Area.
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TABLE II- 7 .- Principal Features on and Around Wyoming Tracts W-a and W-b

Township 13 North, Range 98.West, Sixth Principal Meridian
Section- 5: Trouble Reservoir

6,7: unimproved road
8: intermittent lake
17: unimproved road, intermittent lake
18: uniwmproved road, spring-
19: no apparent features of significance
20: wunimproved road

-Township 13 North, Range 99 West, Sixth Principal Meridian
Section- 1,2: no apparent features of significance

3,4: unimproved road (Kinney Rim)

5: roads, drill hole, gas well, unimproved roads,
reservoir

6: unimprdved roads (Corral)

7: gas well ‘ |

8: roads, unimproved-ro;ds, gas well

9: unimproved roads
10: unimproved roads (Rim)
11: no apparent features of significance
12: wunimproved road

13: wuniwmproved roads, spring (Rim) intermittent
lake _

14: unimproved road (Rim)
15: wunimproved roads (Rim), small pond
16: no apparent features of significance

17: wunimproved road, road
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TABLE II-7 .- Principal Features on and Around Wyoming Tracts W-a
and W-b (Cont'd)

Township 13 North, Range 99 West, Sixth Principal Meridian (Cont'd)
Section- 18: roads, unimproved road, gas wells, tank

19: unimproved road, gas well, road

20: road, unimproved road

21l: no apparent features of significance
22: (Rim)

23: unimﬁroved road, trail (Rim)

24: unimproved road

Township 14 North, Range 98 West, Sixth Principai Meridian
Section- 19: no apparent features of significance

20: unimproved road, Trailside Reservoir
29: unimproved road, jeep trail

30: unimproved road, Guthridge Reservoir,
jeep trail

31,32: wunimproved roads

Township 14 North, Range 99 West, Sixth Principal Meridian
Section- 1: wunimproved road

2: unimproved road, road

3: unimproved.road, road

4: springs, unimpfoved road
5: unimproved‘roads

6: unimproved road

*7: unimproved road (Rim)

8: -unimproved road

9: road, Carson Spring, small reservoir,
several springs, unimproved roads
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TABLE II-7 .- Principal Features on and Around Wyoming Tracts W-a
and W-b (Cont'd)

Township 14 North, Range 99 West, Sixth Principal Meridian (Cont'd)

Section- 10:
11,12,13,14:
15:

16:

17:

18:

19:
20:
21:
22:
23:
24
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:

36:

unimproved road, road

no apparent features of significance
2 springs, unimproved roads

road, spring, unimproved road

road, unimproved road, drill hole
road (Rim)

intermittent lake, road (Rim)

{(Rim)

drill hoie,'unimproved road‘
2.unimproved roads

unimproved roads

no apparent features of significance
unimproved road

uniﬁproved road, drill hole

no apparent features of significance
unimproved:roéd (Rim)

(Rim)

unimproﬁed road

unimproved roads, reservoir

no abparent features of significance
unimproved road (Rim)

unimproved road

no apparent .features of significance

unimproved road
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TABLE II- 7.- Principal Features on and Around Wyoming Tracts W-a
and W-b (Cont'd)

Township 14 North, Range 100 West, Sixth Principal Meridian
Section- 1: unimproved road, trail (Rim)

2: ldrili hole, unimproved roads

11: uﬁimprbved road, trail (Alkali Creek)

12: trail (Rim)

13: unimproﬁed road, trail (Aikali Creek)

14: wunimproved road (Alkali Creek)

23: unimproved road

24: trail, unimproved road, roéd (Alkali Creek)

25: unimproved roads, Davis Cabin, spring, road
(Chicken Creek, Alkali Creek)

26: unimproved roads, road, intermittent lake
(Chicken Creek)

35: gas well, unimproved roads
36: wunimproved road (Alkali Creek)

Township 13 North, Range 100 West, Sixth Principal Meridian
~Section- 1: drill hole, unimproved road, (Alkali Creek)

2: unimproved roads, gas well, road
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Figure II-19.--Typical Aerial View of Wyoming Tract W-b.




B. Description of the Environment

1, Colorado Tract C-a (Piceance Creek Basin)

a; Physiography

Tract C-a is located on the west flank of the Piceance Creek
.Basin. The fopography of the area (Figure II-2) is charac;erized
by northeast-£rending subparallel canyons énd ridges. The élopes
of the canyon walls are steep with a few ledges of 0il shale bfeak-
ing the sloées. The valley floors are narrow and the ridges are .,
broad and rounded and both slope gently northeastward. Altitudes
within the Cract.range from about 6,600 feet on Cprral Creek near

the northeast corner to about 7,400 feet on a ridge in the south;

western part. Greatest relief between valley bottom and nearby

ridgetop is about 300 feet. Photographs of the area are shown in

Figures I11-20 to II-22,
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Figure II-20.--Oblique Aerial View Tract C-a, Colorado. A general -

view looking northeast down Box Elder Gulch in the
eastern half of the Tract.
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Figure II-21. Ground view, Tract C-a, Colorado, showing
characteristic land -surface and vegetation.

Figure 11-292., Ground viéw, Tract C-a, Colorado, looking eastward
toward the proposed spent shale disposal area on
east Douglas Creek.
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b, Climate

Tract C-a is located in an area in wﬁich the climate is
classified as semiarid with annual average precipitation amounts
ranging from about 10 inches to a maximum of 18 inches, depending
on altitude, The to§a1 number of days with precipitation amounts
greater thanVO.l inches is about 40. AApproximately one-haif of the
annual precipitation occurs as snow. Accumulated snow depth on
higher terrain may exceed 3 feet for short time periods.
Precipitation during the warmer months occurs mainly with local
thunderstorms that are more frequent over higher terraiq.
Thunderstorms are often severe with strong,llocal, gusty winds énd‘

high précipitation rates causing local flash flooding.

The mean maximum temperature in January is about 38°F and
the mean minimum about 5OF. The-highestvrecotded in Januvary is
60°F and the lowest is -35°F. The méan maximum temperature in
July is about 86°F and the mean minimum about 45°F. The highest
recorded in July is 98°F and the iowest is 30°F. The frost free

period is approximately 90 days.

Prevailing winds are from a southwesterly direction, but gﬁsty
winds_ma& occur from other directions depending on large-scale atmos-
pheric ciréulation. Local topographic features have a strong influ—
ence on wind flow and create well organized mountain and valley wind

flow patterns (Volume I, Chapter II). In all seasons when local flow
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regimes predominate, the most frequent win& directiton is from the
northeast (upslope) during the warmer part of the day; and the most
frequent direction during‘the coldér part of the day is from the
southwest.

Night temperature inversions occur with high 907%-60% frequency
over the Piceance Creek Basin in the 1ower few hundred meters above‘
the tefrain because of strong radiative cooling in a rather dry at-
mosphere.

c. Geology and Mineral Resources

Tract C-a located on surface rocks that are entirely in the
Green River formation. The general geology of the Green River form-
ation is described in section IT of Volume I of the Environmental
Statement. Details for the tract are given below, and a section
across the tract is éhwon in Figure II-23.

The strike of the beds in Tract C-a is in general to the north,
and the dip is generally to the east and ranges from 400 feet per
mile in the western part of the tract to 300 feet per mile in the
eastern part. A northwest-trending graben bisects the area,. Maximum.
measured fault displacement is 175 feet.

The tract contains about 60 feet of shale in the Mahogany Zone,
which averages 30 gallons or more of oil per toﬁ. About 435 feet of
shale in the lower oil-shale zone averages 30 gallons of oil per ton.
Tﬁe Eotal in-place shale o0il resource in the two zones in beds 10 feet
thick or more averages about 1,000,000 barreis per a;re. Overburden‘

above the Mahogany Zone in the tract ranges from as little as 100 feet to

IT-46



L9=-11

feet

DEPTH,

Northwest

7,000 —

6,000 —

5,000—

Wasatch
formation

Variegated claystone and
lenticular sandstone

Southeast

/—\/\_/—\_/\

Siltstone,sandstone and marlstone F'

Marlstone, oil shaie,and “thin
sandstone and siltstone beds

——

—

5 Green River |

0il shale, nahcolite, and gawsonite

_— o g

formation Qif shale
and
dawsoni te

P - — — g ]

Clay, shale sandstone —

k

1,000 500

re—

2,000

e ——

Figure I11-23,-Generalized Cross Sectian for Tract C-a, Colorado



as much as 850 feet and averages about 450 feet. The shale oil
resource of approximately 30 gallons per ton recoverable from the
tract by surface mining methods is estimatedAto be 4.07 billion barrels.
Nahcolite thatAis present within,the mineablé oil shale sequence does
not occur in beds but in pods. Dawsonite probably is present in
varying amounts in about 500 feet of‘section in the lower oil shale
zoné. No oil or gas has been found on Tract C-a; however, commercial-
ly significant amounts of gas ard small amounts of oil have been
produced from the Douglas Creek Member of the Green River formafions
elsewhere in the Piceanée Creek Basin. The Fort Union and Mesa

Verde formations being considered in the Rio Blanco gas stimulation
propbsal underlie the entire tract at a depfh of 2,000 or more feet

below the base of the oil shale.

d. Water Resources

Tract C-a is drained by tributaries of Yellow Creek. Corral Gulch
and Box Elder Gulch cut diagonally through the tract from southwest
to northeast. They do not sustain streamflow except during periods
of snowmelt and runoff from thunderstorms. However, the water table
is shallow enoﬁgh in most reaches of their valleys to support a growth
of phreatophytes. Wéll»locations-and the altitude of the water table
in thé vicinity of Tract C-a are given in figure 1I-24,

Small to moderate quantities of ground water, perhaps as much

as 100 gallons per minute (about 0.2 cfs) could be pumped for a
few days or a few weeks from the alluvium along the creeks. A
water supply of several hundréd gallons per minute per well could

be developed from the two water-bearing zones in the Green River
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formation. Data suggest that water in the lower part of the leached
zone is more saline than the water above and that permeability of
the lower part generally is greater than that of the upper'paft of
the leached zone. Tbe potentiometric surface indicates that a possi-

bility of flowing wells exists in the lowest areas near the north-
east corner of the tract. Elsewhere in the tract, the depth to
wéter ranges from 30 to 60 feet in the upper water-bearing zone and
from 100 to 450 feet in the lower zone, Head differences between
the fwo zones may be as much as 130 feet.

The specific conductance of water in the upper zone ramges from
less than 1,00- micromhbs to at least 1,400 micromhos. The specific
conducatnce of water in the lower zone ranges from 2,000 to at least
20,000 micromhos.

Data from core holes drilled on and near Tract C-a suggesﬁ that
the transmiésivity of the ﬁater-béaring zones ranges from 3;100 to
21,000 gpd per foot and averages about 10,000 gpd per foot. The
Mahogany Zone is about one-tenth of that of the leached zone. The
The -amount of water required for dust control and compactidn of the
overburden pfobably can be picked up from the overburden ékcavation,
and this water would be fresh to slightly saline, which Qould per-
mit other uses. If necessary, additional water slightly to very
(saline) may be obtained from wells in the leached zpne.r

After sufficient overburden is reﬁovedbto begin mining oil shale,

additional water that will be required to mine, retort, and
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refine shale at the rate in excess of that necessary to produce
100,000 bbl/day of shale oil, could be obtained from wells penetrat-
ing the leached zone. Fortunatély, pumping water for consumption
will lower the water level initially at a rate faster than the rate
of increased depth of excavation. Depeﬁding on ‘the real value of
transmissivity, the storage coefficient, the effects of hydraulic
boundaries, and on the consumptive use that will be determined by
final plant efficiency, the amount of water available from wells

and the altitude of the saturated zome can be either favorable or
unfavorable to mining opergtions.

After :a few years, the rate of withdrawal may need to be in-
creased and water pumped to storage or treatment facilities in
order to maintain a dry pit, if the transmissivity and storage
coefficients are about the same or larger than have been estimated.
Converéely, if aquifer characteristics are smalier than estimated,
then yields may decline so that adequate ground water for consump-
tive use would not be available without drilling additional wells
further from the pit and conveying the watef to the site by pipe-
line. Chemical quality of-thg pumped water probébly will deterio-
rate at some unknown fate as increasingly more saline water is
obtained as the excavation increases in depth.

In the event that sufficient ground water is not availablg
for the life of the lease,:then surface water can be imported from
either the White River or Colorado River by pipeline, The White
River (about 18 miles from Tract C-a) is closer but would require

the construction of reservoirs to assure a firm supply. Water is
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available for purchase from the existing Gréen Mountain and Ruedi
reservoirs and a possible future source of water is from the
authorized West Divide Reclamation Project. A pipeline about 45
miles long would be required fo convey water from these sources on
the Colorado River.

e. Fauna

Tract C-a is inhabited on a seasonal or yearlong basis by a
wide variétyrof wildlife species‘inclﬁding mule deer, wild horses,
mountain lion, coyote, bobcat, rabbits, hawks, golden eagle, sage
grouse, and dove, plus numerous small bird and mammél species of
aesthetic and ecological value. The area has very significant value
for winter, as well as spring and fall deer raﬁge, and ié used by
possibly 10 to 20 wild horses.l/ '

Tract C-a, situﬁted approximately 16 miles from aHSurfaced
highway system on Piceance Creek, is served by a series of undeveloped
roads and trails. The tract liés within a relatively remote and un-
disturbed habitat area managed by the Colorado Division of Wildlife
for the primary benefit of wildlife species and a broad spectrum
of recreational users. 1In addition, the Shields-Caldwall Hunting
Camp, a private establishment headquartered within the tract
boﬁndaries, provides-recreational access~and services to members
and guests annually. No angling habitat exists on the tract.

A large portion of the mule deer pépulation utilizing high
elevation summer range on the Cathedral Bluff-Roan Divide area to

the south moves to historic winter range at lower elevation within

1/ For more detailed description of fauna of the Piceance Creek Basin,
see Chapter II, Volume TI:
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the Piceance Creek Basin. Tract C-a lies within the intermediate
winter range zone and bisects important deer migration routes used
in their seasonal movements.

Numerous game-range studies conducted on mule deer populations
confirmed that in range areas north of 36° N. latitude, mAjor
habitat 1imita§ions are found within Qinter—use zones. This winter
range limitation appears to be particularly applicable to the White
River and Roan Plateau herds. At 39.5° N. latitude, a line generally
transecting the Piceance Creek Basin, the greater portion of range

habitat suitable for mule deer winter use is found within the

elevational zone ranging from 5,500 to 7,500 feet. Approxi-

mately 95 percent of the land area in the Piceance Creek Basin falls
within this critical elevational range.

Existiﬁg land-use programs on Tract C-a involve the coordinated

. management of domestic livestock and wildlife resources on a con-
tinuing sustained-production basis. Some additional disturbance
related to future oil, gas, or mineral development may be anticipated.
However, in the absence of 0il shale development it is assumed that
current levels of wildlife productivity, species distribution, and
recreational use can be maintained on a continuing and sustained-

yield basis.
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f. Soils and Vegetation

Tract C-a contains seven readily identifiable soils units, each
having d;stinctive plant communities, The following sites occur as
indicated as percentages of the total tract area, in percent:

Loamy slcpes -~ 30

Pinyon- juniper woodland - 15

Rolling loam - 15

Rough broken land - 15

Deep loam - 10

Mountain swale - 10

Loamy breaks - 5

Each of these sites is described below,

(1) Loamy Slopes

(a) Soils: Moderately deep stone-filled, dark brown, sandy
loam to light clay loam soils. The soil surface is also usually stony.
" Neutral to slightly alkaline reaction. Permeability.is moderate; mois-~
ture holding capacity is reduced because of stoniness, Fertility
‘level is moderate to fairly high.,

(b) Vegetation: Dominant plants include big sage, service-
berry, dryland sedges, bluébunch wheatgrass, western wheatgrass. Indian
ricegrass, balsam root, and a large variety of annual forbs, most of

which are invaders. Ground cover is generally in the 25-30 percent range.

(c) Physical.Condition: Occurs on north and east facing
exposures scattered throughout, the area. Topography is generally

steep; erosion hazard is high. Present plant cover is near potential,
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(2) Pinyon-Juniper Woodland:

(@) Soils: Very shallow to shallow soils, O to 20 inches,
over shale and limy fine sandstone parent materials. Medium to moderately
fine textured with a high silt content and varying amounts of rock and
stones throughout. Runoff during intense rainstorms is typically heavy.
Fertility levels are low to moderate,

(b) Vegetation: Dominant plants include pinydn pine, junipers,
serviceberfy, bitterbrush, Indian ricegrass, needle-and—thread grass,
bluebunch wheatgrass and a variety of annual forbs, Ground cover in

the 20-25 percent range.

(cj- Physical Condition: Site is frail., Erosion is slight
to moderate in higher elevations, moderate to severe in lower eleva-
tion. Plant cover is near potenti#l.

(3). Rolling Loam:

(a) Soils: Generally deep, medium to moderately coarse tex-
ture, Dark grayish brown with weak to moderate subsoil development.
These soils have good water holding capacity and take water moderately
well, which make them favorable for plant growth. Fertility level is
moderate,

(b) Vegetation: Open sagebrush stand with an abundant under-
story of grasses, principally western wheatgrass, needle-and-thread
grass, and bluegrasses, and annual forbs. Ground cover. ranges from

20-25 percent.

(c) Physical Condition: Located in lower elevations, subject
to runoff from higher elevations, moderate to severe gully erosion,

present plant cover is low compared to potential,
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(4) Deep Loam:

(a) Soils: Moderately deep to deep dark brown sandy loam
to lightly clay loam soils. Soil mixture, subsoil permeability,feffecfive
depth, and other soil factors are all favorable to plant growth and
ﬁelp create a productive site. Fertility levels are moderate to fairly
high,

(b) Vegetation: Principél plants include big sagebrush,
muttongrass, needle-and-thread grass, western wheatgrass, bluebunch
whéatgrass, dryland sedges, aﬁd annual forbs, (principally hawksbeard,

paintbrush, and hairy goldaster. Ground cover is about 30%.

(c) Physical Condition: Topography is rolling, erosion hazard
is severe Qhere vegetative cover is sparse., The area is subject to
intenéive summer thunder showers. ,

) MbuntaiﬂhSWale

(é) §gil§: Weakly developed soils developiﬁg in loamy colluvial
materials of varied origin. Runoff from adjacent uplands causes abun-
dant grass growth that has built up a high organic matter content., Very
favorable soil-water-plant relétionships. Fertility levels are high,

(b) Vegetation: Vegetation is predominantly grasses such
as basin wildrye, wheatgrasses, native bluegrasses and needlegrasses
with a scattered stand of shrubs and forbs; Ground covef ranges from

35% to 45%.

(c) Physical Condition: Level areas in drainage ways.

Sheet erosion is slight to moderate; gully erosion is severe in some
locations. Present vegetative cover is much less than potential.

Heavily grazed-by wildlife and livestock.
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(6) Loamy Breaks:

(@) Soils: Shallow, brown to gray brown medium textured
loam or stony loam soil underlain by sandstone or shale. Permeability
is mﬁderate, but due to the steep slobes, the effective moisture is
reduced. This is éenerally a droﬁghty and unproductive site.

(b) Vegetation: Dominant plants include.bitterbrush, big
sagebrush, serviceberry, Indian ricegrass, and bluebunch wheatgraés;
Ground cover is 20% to 25%.

(c) Physical Condition: In small scattered locations, mainly

associéted with pinon-juniper, slopes are short and steep; vegeta-
tion is fairly sparse,
(7) Rough Broken Land:

(a) Soils: These soils are very shallow, O to 10 inches,
above parent materials of silty shales or lime fine sandstones. The
soils are very erosive and active due largely to very steep slopes
and very high runoff. Soil slipping is common and the steep slopes
have a succession of short vertical exposures. Rock outcrops are
common, Fertility is low.

(b) Vegetation: Vegetation.is very sparse, 'Bitterbrush,-'
serviceberry, currant, primrose, squirreltail, Indian ricegrass'and
wallflower aré often predominant on nortﬁ—facing slopes in this site.
South—facing slopes are generaily dominated by rabbitbrush, saltbush,
horsebrush, phlox, and goldenweed.

(c¢) Physical condition: Very steep to vertical outcrops.

Plants occurring on the site are listed in Table II-8.
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Table II-8, -Plants Occurring on Tracts C-a and C-b

Forbs

Scientific Name Common Name Site ll/
Achillea millefolium Western yarrow RL, MS, BL
Agastache urticifqlia Giant hyssop BL

Agéseris glauca Pale agoseris MS

Allium spp. Onion RL
Amaranthus Spp. _Amaranﬁb PJS, RL, MS
Androsacé septentrionalis Rockjasmine PJS, RL,‘BL
Antennaria dimorpha Pussytoes | LS, DL
Arabis spp. Rockcress BL
Artemisia Jludoviciana Herbaceous éage LS, DL
Aster adscendens Aster PJW, RL, MS
Aster 1eucanthemifolius Daisyleaf aster PJW, RL, MS

Astragalus chamaeleuce

Loco

PJW, RL, DL, LB

Astragalus diversifolius Timber poisonvetch BL

Balsamorhiza sagittata Arrowleaf balsamroot LS, RL, DL, LB, BL

Brickellia grandiflora Tasselflower brickellia LS, DL, LB, BL

Calochortus gunnisonii LS, DL, LB, BL, RL

Gunnison mariposa

Capsella bursa-pastoris: Shepherdspurse PJW, BL, DL
Céstilleia chromosa Indian paintbrush PJW, LS, DL
Chaenactis douglasii Douglas chaenactis PJﬁ, LB
Chenopodium album Lambsquarters goosefoot DL, LS
Chorispora temella Purple mustafd PJW, LSQ LB.
Chrysopsis villosa Hairy goldaster PJW, LS, DL
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Table II-8.- (continﬁed)

Scientific Name

Cirsium SPp-

Clematis hirsutissima

Cleome serrulata

Corydaiis aurea

Crepis spp.

Cryptantha spp:

Delphinium nelsoni

Descurainia pinnata

Erigeron pulcherrimus

Eriogonum alatum

Eriogonum tristichum

Eriogonum umbellatum

Erysimum asperum

Galium boreale

Geranium caespitosum

Gilia aggregata

Haploppapus acaulis

Hedeoma druﬁmondii

Hedysarum pabulare

Helianthus spp.

Heracleum lanatum

Heuchera parvifolia

Hymenoxys acaulis

Juncus_spp.

Common Name

Thistle

Douglas clematis

Bee spiderflower
Golden corydalis
Hawksbeard
Cryptantha

Menzies larkspur
Pinnate tansymustard

Fleabane

-Wing eriogonum

Eriogonum
Sulfur'eriogonum
Wallflower
Northerﬁ bedstraw
Geranium
Skyrocket gilia

Stemless goldenweed

Drummond falsepennyroyal

Northern sweetvetch
Sunflower

Cow parsnip

Alum root

Steﬁless actinea

Rushes

I1-59

site
PJW, MS, BL
PJW, MS, BL
PJW, MS, BL

PJW, MS, BL

DL

PJW

LS, DL, BL

LS, DL, BL

RL, DL, MS, BL, RBL

PJW, LS, RL, DL, LB,E

. PJw, IOS’ RL, DL, LB’

PJW, LS, RL, DL, LB,

RBL
BL

MS, BL

PJW, DL, LB

PJW, DL, RBL
PJW,_LS, DL
LS
LS
BL
LB

LB, LS



Table II-8.- (continued)

Scientific Nane

Lactuca pulchella

Lappuia redowskil

Lathyrus leucanthus

Lepidium montanum

-Lesquerella spp.

Leucelene ericoides

Linium lewisii

Lithospermum ruderale

Lupinus greenei

Mamillaria missouriensis

Mertensia spp.

Muhlenbergia montana

Oenothera serrulata

Oenothera caespitosa

Opuntia spp.

Oxytropis lambertii

Penstemon caespitosa.

Penstemon fremontii

Perideridia gairdneri

Phlox caespitosa

Phlox hoodii

Phlox longifolia

Physaria australis

Polanisia trachysperma

Common Name

Chicory lettuce
Stickseed

Aspen peavine -
Mesa pepperweed
Bladderpod

Heath aster

Lewis flax
Wayside gromwell
Tailcup lupine
Pincushion cactus
Bluebells
Mountain muhly
Evening primrose
Tufted primrose
Prickly pear cactus
Lambert's crazyweed
Mat penstemon
Fremont penstemon
Yampa

Low phlox

Hood's phlox
Longleaf phlox
Common twinpod

Roughseed clammyweed
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BL
LS, LB

PJW

M

DL, LS

Ls, DL

PJW, RL, DL, LB,BL

PJW, RBL, LB

RL, DL, BL
BL

LS, DL, LB
BL

PJW, RL, DL
DL, Ls

PJW, DL, BL, RBL
LS, DL, BL

BL

PJW, RL, DL, RBL
PJW, RL, DL, RBL, IS
wa, RL, DL, RBL, LS
LB, PJW, DL

LB, PJW, LS



Table II-8.- (continued)

Scientific name ' Common Name

Polemonium foliosissimum Leafy polemonium

Polygonum spp. Knotweed

Potentilla gracilis Herbaceous cinquefoil

Russian thistle

Salsola kali

Senecio multilobatus Lobeleaf groundsel

Senecio spp. Groundsel
Senecio mutabilis Groundsel
Sideranthus spp. Gumweed

Flaxleaf plain mustard

Schoenocrambe linifolia

Sisymbrium altissimum

Sisymbrium officinalis

Solidago spp.

Sphaeralcea coccinia

Taraxacum officinale

Thermopsis montana

Tragopogon porrifolius

Tragopogon pratensis

Trifoliuﬁ gymnocarpum

Urtica dioica

Vicia americana

~ Wyethia amplexicaulis

Zvgadenus gramineous

Tumblemustard
Tumblemustard
Goldenrod

Scarlet globemallow

Common dandelion

Rocky Mountain golden pea

Vegéﬁable;oyster salsify

Meadow salsify
Holly leaf clover
Bigsting nettle
American vetch
Wyethia

Death camas
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Site

BL

BL

MS, BL

PJW, LB, RBL, MS

LS, DL, PJW,
LS, DL, PJW,
LS, DL, i>Jw,
MS

MS

PJW, LB, DL,
PJW, LB, DL,
PJW

PJW, LS, RL,
MS

BL

MS, DL

MS, DL

DL

MS.

RL, BL

BL

RL

RBL

RBL

RBL

LS

LS

DL



Table II-8.-(continued)

Scientific Name

Agropyron albicans

Grasses and Sedges

Agropyron inerme

Agropyron smithii

Acropyron subsecundum

Agropyron trachycaulum

.Aristida spp.

Bouteloua gracilis

Bromus anomolus

Bromus tectorum

Carex geyeri

Carex nebraskensis

Carex eleocharis

Elymus condensatus

Elymus cinereus

Elymus salinus-

Festuca idahoensis

Hilaria jamesii

Koeleria cristata

Melica bulbosa

Oryzopsis hymenoides

Oryzopsis micrantha

Common Name.
Montana wheatgrass

Beardless
wheatgrass

Western wheatgrass

Bearded wheatgrass
Slender wheatgrass
Three awn

Blue grama
Nodding brome

Cheatgrass

Elk sedge

Nebraska sedge
Needleleaf sedée
Giaﬁt wildrye
Basin wildrye
Saliné wildrye
Idaho fescue
Galleta

Préirie junegrass
Onion grass

Indian ricegrass

Littleseed ricegrass
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Site-l/

LS,LB

PJW, LS, RL, DL,
LB, RBL

PJW, LS, RL, DL,
MS, LB, BL

M5

MS, BL

PJW .

PJW,

LS

MS, BL

PJW,
PJW,
PJW,
PJW,
PJW,
PJW,
PJW,
BL
PIW
PV,
BL
PJW,

PJW,

=]
-

& B 8 &8 & 8

“

-

-

-

-

-

BL,
BL,
BL,
BL,
BL,

BL,

DL, BL
DL, BL
DL; BL
DL,BL
DL,BL

DL,BL

LB,BL

RBL



‘Table II-&.-(continued)

Shrubs and Half-Shrubs

Scientific Name

Amelanchier utahensis

Artemisia cana

Artemisia dracunculoides

Artemisia frigida

Artemisia nova

Artemisia tridentata

Atriplex canescens

Cercocarpus montanus

Chrysothamnus depressus

Chrysothamnus nauseosus

Chrysothamnus viscidiflorus

Ephedra spp.

Eurotia lanata

Gutierrezia sarothrae

Leptodactylon pungens

Prunus virginiana

Purshia tridentata

Quercus gambelii

Common Name
Utah serviceberry
Silver sage

Wormwood

Fringed sagebrush

Black sagebrush

Big sagebrush

. Four-wing saltbush

Mountain mahogany

Dwarf rabbitbfﬁsh-
Rubber rabbitbrush
Low rabbitbrush

Jointfir

Winterfat

Broom snakeweed
Gilia

Chokecherry
Anfelope bitterbrush

Gambél oak
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site L
PJW, LS, RL,
LB, BL, RBL
BL

LB, BL

PPW, LS, RL,
LB, BL, RBL
LB, BL

PJW, LS, RL,
LB, BL

PJW, RBL
PJW, 1S, BL
PJW, LS, RL,
BL, RBL

PJW, LS, RL,
BL, RBL

PJW, LS, RL,
BL, RBL :
PJW, LS

PJW, RBL
PJW, RL, DL,
DL

MS

PJW, LS, LB,
LS, DL, BL

DL, MS-

DL, MS,

DL, MsS,

DL, MS,

DL, MS,

DL, MS,

LB

BL, RBL



Table 1I-8.- (continued)

Scientific Name
Poa amgla

Poa canbyi

Poa pratensis

Poa secunda

Sitanion hystrix

Sporololus cryptandrus

Stipa comata

Stipa lettermani

Stipa robusta .

Stipa viridula

Common Name

Big bluegrass
Canby bluegrass
Kentucky bluegrass

Sandberg bluegrass

Bottlebrush squirreltail.

Sand dropseed

Needle and thread

Letterman needlegrass

Sleepy grass

Green needlegrass
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1/
Site

DL, BL, RBL,
DL, BL, RBL,
DL, BL, RBL,
DL, BL, RBL,
PJW, RL, LB
PJW, LS, RL,
BL, RBL
PJW, LS, DL
PJW, LS, RL,
DL, BL
PJW, LS, RL,
DL, BL
PJW, LS, RL,
DL, BL
PJW, LS, RL,
DL, BL

LB,

LB,

5 8 8 B

RBL,

RBL,



Table IT-8.- (continued)

Scientific Name

Rhus trilobata

Ribes spp.
Rosa spp.

Sarcobatus vermiculatus

Symphoricarpos tetonensis

Tetradymia canescens

Yucca spp.

Juniperus osteosperma

Juniperus Scopueorum

Pinus edulis

Salix spp.

Common Name

Shrubs and half-shrubs’
Currant

Rose

G;Qasewood

Snowberry

Gray horsebrush

Yucca

Trees

Utah juniper

Rocky Mountain juniper

Pinyon pine

Willow

Site 1/

PJW, RBL

LBL

MS, BL

MS

PJW, LS, DL, MS, BL
LS, RL,VLB, RBL

LB, LS

PJW, LS, RL,
DL, RBL

PIW

PJW, LS, RL,
DL, RBL =

MS

1/ The abbreviations listed under this columm are:

LS -~ Loamy slopes

PJW - Pinyon juniper woodland

RL -~ Rolling loam

RBL - Rough broken land

DL - Deep loam
M5 - Mountain swale
LB - Loamy breaks
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g. Grazing

‘Tract C-a is included in two separate grazing allotments that
are utilized by 1,200 head of cattle during the spring and fall
months; the grazing periods total about 5 months. Approximately
600 animal unit months (AUM) of this grazing use is on the tract.
The present use rate is about 8.5 acfes/AUM l/. In addition, an
.estimated 120 AUM of.grazing use is made on the tract by the 150-
250 wild horses in the Piceance Creek Basin.

Livestock water facilities and fences located on and adjaceﬁt
to the tract provide for grazing distribution and livestock controi;
Continue& grazing of undeveloped portions of the tract and sur-
rounding areas will require maintenance or replacement of these
facilities. The tract and waste disposal areas extend across normal
livestock travel routes from lower to higher elevation range areas.

The tract area has potential for increases in livestock foragé
production through managemeﬁt systems and/or vegetative manipulation.
Management systéms involve periods of grazing and periods of pro-
tection (mon-grazing) in accordance with'physiological requireménts
of key plant species. Vegetative manipulation involves mechanical
or chemical treatment to eliminate or reduce certain plant species
and thereby make a greater portion of the aﬁailable moisture, plant
vnutrients and sunlight available for the remaining plants. The
increase potential is estimated to be in the range of 20 percent to

: QQ percent throﬁgh management systems and 50 percent to 100 percent

through vegetative manipulation.

1/ One animal unit month (AUM) is the amount of forage required to
keep one cow and one calf for 1 month.
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Invasion of disturbed areas by poisonous plants has not been
considered a serious problem in the Piceance Creek drainage. How-
ever, rabbitbrush, an undersirable species from a livestock grazing'
standpoint, has a tendency to invade and virtually exclude other

species on disturbed areas on alluvium soils in drainage bottoms.

h. Esthetics

‘Tract C-a is located in an area subject to few disruptive noises
and offefs unobstructed views of the surroundings. The air is clear,
and visibility is 1imited only by natufal land forms and‘hdrizon.
Visibility ranges of 100 miles-or-more are common.

The main rdads are in drainage bottoﬁs and are not visible in
general views of the area. Other works of man are limited and
obstruct the view only in limited areas.

Noises associated with man's activiﬁies, which can be heard
short distances from the point of origin, afe limited to scattered
drilling rigs exploring for o0il or gas or coring the oil shale,
and intermittentvdischarges of firearms,

Cathedral Bluffs, west of thé tréct, are an unusual land form.
They are nearly vertical rock cliffs several hundred feet in height.r
They are visible for several miles from the north and west,.aé well
as from certain locations on the higﬁﬁay frpm Rangely to Grand
' Junctioh. The bluffs are generally considered a scenic area because‘
of their gray color and unique form. |
i. Recreation

Tract C-a and the surrounding area have a sizeable mule deer

population. The fall deer hunt is a major recreation activity there.
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A local hunting club, having surface patents rights, utilizes four
small buildings in the tract as a hunting camp during the big game

hunting season.

j. Archeological and Historical Values.
Tract C-a does not include any known points of historic.interest
on sites of archeological discovery.

k. Socioeconomic Status

With the exception of a private hunting camp and a few unimproved

dirt roads, Tract C-a has no existing economic or social development.

1. Possible Off-site Solid Waste Disposal Areas for Tract C-a

(1) . Overburden - The valley of Water Gulch provides an easily
accessible disposal area for Qverburden from a surface mining opera-
tion on Tract C-a (See Figure IV-4 and related discussion). The
gulch is a 4-mile long east flowing tributary of Corral Gulch that
has a smail permanent flow of water (less thaﬁ 0.5 e¢fs) throughout
much of ité length., The average relief from valley floor to ridge
crest is 400 feet. The drainage of Water Gulch encompasses an area
of about 5 square miles and of this approximately 2 square miles is
.in the headwaters above the proposed waste disposal site. Water
Gulch heads at an elevation of 8,600 feet ;nd emptieé into Corral
Gulch at an elevation of 7,000 féet. The grédient for tﬁe entire
length of the creek averages 400 feet per mile; however, for that
paft of the creek being considered for wééte disposal, the gradient
is.only 200 feet per mile.

The existiné environments of thé possible overburden disposal ’

site is essentially the same as that for Tract C-a described above.
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The proposed overburden disposal area is covered by pre-1920
0il shale claims and by past-1920 placer claims involved in contest
441,>now peﬁding on appeal to the Interior Board of Land Appeals.

If the claims are valid, the lands will be in private ownership and
the Federal Government will be unable to dictate their use, without
protection of the private interests.

(2) Spent Shale Disposal Area - The middle and lower reaches
of the steep walled gullies draining west from Big Ridge or the
. Cathedral Bluffé to Douglas Creek provide possible spent shale dis-
posal sites (Figure IV-2 and related discussion). The gullies con-
sist of a series of relativély straight subparallel drainages that
have an area of approximately 6 square miles, of which about 3.5
square miles is in the area of the headwaters above the proposed
solid waste disposal area. Phiiadelphia Gulch heads at an elevation
of about 8,200 feet along the crest line of the Cathedfal Bluffs and
empties into Douglas Creek at an elevation of about 5,800 feet, Al-
though this gradient averages 520 feet per mile for the entire length
of the creek, that part designated as a potential spent shale dis~-
posal site has an average gradient of only 140 feet per mileé.

All of the valleys being considered for solid waste disposal
in the Douglas Creek area are occupied by intermittent streams that
cérry water only during periods of rapid snow melt or heavy rainfall.
The valley floors are covered with alluvium, 20 or more feet thick,
that is deeply incised. During periods of heévy rqnoff, these tri-
butaries to Douglas Creek, and Douglas Creek itseif, which is also

deeply incised, transmit large quantities of water and silt into the

White River.
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The Mesa Vefde, Wasatch, and the lower part of the Green River
formation underlie the area and arevexposed along the valley walls.
The rocks consist mainly of sandstone, siltstone, shale, and mudstone
with minor amounts of coal beds and fresh water limestones. The
thigker beds of coal are in the lower part of the Mesa Verde forma-
tion that crops out in, and adjacent to, the valley of Douglas Creek.
Many of the coal beds have been burﬁed in extensive areas above the
outcrop. Probably because of the large burns, thin ﬁature and
felatively poor quality of the coal beds and long distance from a
market, the coal in this area has not been mined. O0il. and gas have
been encountered in the Wasatch,-Mesa Verde, and undefiying formations
in the Douglas Creek area. However, no oil or gas have been pro-
duced within several miles of the area propoéed for solid waste
disposal.

Soil in the area consist of shallow and moderately deep cobbly,
stony, and shaly soils and moderately deep wind-laid soils designated
as types 6 énd 12 on Figure II-18, page ITI-32, and described in de~
" tail in Section B of this Chapter.

Most of the south-facing slopes in the area are barren of
vegetation. However, the ridge‘tops and north-facing slopes, and in
a few places the south-facing slopes, sustain a growth of pinyon-
juniper, mountain mahogany, some sége, and serviceberry. Vegetative
cover in the valley bottoms consists of rabbitbrush,'greasewood,
'cheatgrass, western wheatgrass, and some Indian rice grass. Aij:
photos covering the general areas are Soil Conservation Service photo

ALJ 1861 taken in 1937 and U.S.G.S. photo GSVAQD 1-162,taken in 1963..
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This area functions primarily as winter range for deer.
Generally, the other species associated with the area are predators,
raptors, and small mammals. No nesting sites for raptors have been
identified.

The potential solid waste disposal area is all publié domaiﬁ
lands withdrawn as potentially valuable.for coal by Executive Order
dated July 6, 1910. Soﬁe pést-i§20 claims in:T; 1 S., R. 101 W,
are being contested by the Govermment in Contesf 441, now pending
before the Departmenf of thé Interior Bo;rd of Land Appeals. |

Should this area actually be'sélected aé a disposal area, the
Executive Order may need to be modified. The coal located within
this particular area consists of thin_seams‘that are not of economic
value,

2. Colorado Tract C-b (Piceance Creek-Basin)

a., Physiography

Tract C-b is locgted in the central part of the ?iceance Creek
Basin, a short dis;ance southwest of Piceance Creek. The topo-
graphy (Fig. II-3) is characterized by narrow, steép—walled valleys
and broad rounded ridges. The generai_topqgraphic form is that of
a-northward sloping plateau that has been dissécted by north fléWing
. streams draining“igto Picéance Creek. Altitudes intthe tréct rénée
_from about 6,400'fee£ in the'nqrtheast corner on Stewart Gulch to
about 7,100 feet on a ridge in the south central part. Greatest
relief between valley floor and nearby ridge top is about 400 feet.

Photographs of the area are shown.in,Figures II- 25and T1I-26,
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Figure II-25.-Ground view Site C-b, Colorado, showing characteristic
valley land form and vegetation (Standard Draw)-.

Figure I1-26.-Oblique aerial view, Site C-b, Colorado, looking
eastward across the tract.
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b. Climate

Tract C-b is classified as semiarid in climate with annual
average precipitation amounts ranging from abouf 10 inches to a
maximum of 18 inches, depending on altitude. The total number of'
days with precipitation amounts greater than .10 inch is about 40.
Approximately half of the annual precipitation occurs as snow.

" Accumulated snow depth on higﬁer terrain may- exceed 3 feet for
short ‘time periods. Precipitation dﬁring the Wafmer months occurs
mainly with local thunderstbrms which:are more frequent over higher
terrain. Thﬁndérstorms are often seﬁere with strong local gusty

winds and high precipitation rates causing local flash flooding.

The meéﬁ'maximum temperature in January is about 38°F and the
‘mean minimum about 5°F. The highest recorded in January is 60°F -and
the lowest is -35°F. The mean maximum temperature in July is about
86°F and the mean minimum about 45°F. The highest recorded in July
is 98°F and the lowest is 30°F. The frost free period is

approximately 90 days.

Prevailing Wiﬁdé are from a southwesterly direction,‘but ghsfy
winds may occur from other directions depending on large-scale
atmospheric éirculation. Local topographic features have a strong
influence on wiﬁd flow.and create well organized mountain and
valley wind flow pattérns (VolumevI, Chapter II). 1In all seasons,v
when local flow regimes predominate, the most frequent'wind direction

is from the northwest (upslope) during the warmer part of the day;
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and the.most ffequent direction during the colder part of the day
is from the southwest,

Night temperature inversions occur frequently over the Piceance
Creek Basin in.the IOWef few hundred meters above the terrain be-

cause of strong #adiation cooling in the rather dry atmosphere.

c. Geology and Mineral Resources

Tract C~b is located-in the geologic settin described in
Section II of Volume I of this Environmental Statement. The beds
in Tract C-b (Fig. I1-27) strike to the east or ﬁortheast in most
of the tract.. The axis of a syncline is_subpapallel to the northern
boundary of the tract, and north of the axis the strike of the rocks
is to the northwest. Dip in most of the area is north to north-
‘west at the rate 6f 150 feet per mile., Along the northern boundary
the dip is southwest at the rate of 200 feet per mile.

Oil-shale value, as shown by assays from core in nearby holes,
incrgases in a northerly direction. The Mahogany Zone contains
about 140 feet of shale that averages 30 gallons of oil pér ton
and the lower zone possibly contains an additional 210 feet of shale
averaging 30 gallons of oil per ton wiﬁh a total in-place resource of
abbut 700;000 barrelsrper acre. Overburden on tﬁe Mahogany Zone
varies from a minimum of 800 feef to a maximum of 1,250 feet and averages

1,100lfeet. The shale oil resource recoverable from the tract by
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Figure II-27.-Generalized Cross Section for Tract C-b, Colorado.



underground mining methods is estimated to be 723,000,000 barrels.
Nahcolite 1s present in pods "in the lower part of the

ioﬁer zone énd may be bedded in the northwest part of the tract.
0il shale containing dawsonite in varying amounfs may attain a
thickness of 300 feet in parts of the area. No o0il or gas has been
found in Tract C-b; howeﬁer; commercially significant amounts of
gas and Small.amouﬁts éf 0il have been produced from the Douglas
Creek Member of the Green River formation, and the Wasatch, Fort
Unién, and Mesa Vefde fdrmations elsewhere in the Piceance Creek
Basin. The Fort ﬁnion and Mesa Verde formations beihg_considered
in the Rio Blanco gas stimulation proposal underlie the éntire
tract at a deptﬁ of 2,000 or mbre feet below the base of the oil

shale.

d. Water ﬁesburces

Tract C-b is drained by tributaries of Piceanée Creék. The
tributaries carry water only during peripds of snow melt or follow-
ing heavy rain or thundershowers. Piceance Creek is less than a
mile north of the norfheast corner of the tract. Fresh water is
present in the alluvium along Piceance Creek ana the larger tribu-
tary valleys. However,'prior water rights and Colorado water law
would limit development and use of a11uviél ground;water-or the water
from Piceance Creek. Well locations and the attitude of thg waterv
table in the vicinity of Tract C-b are shown in Figure II-28.

Data from test Qells on and near Tract C-b ‘indicate that the
transmissivity of the upper zone (land surface to base éf.Mahégany)
is about 5,000 gallons per déy per foot and the transmiséivity of
the underlying leacheé-zone fanges from.about 1,500-6,000 gallons

per day per foot.
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Core test wells drilled by the air-rotary method yielded from 200

to 600 gpm during drilling., Dewatering wells would initially yield
much larger amounts, The depth to water in the upper zone ranges from
about 70 to 340 feet beneath the ridges and the water level is essenti-
ally at land surface beneath the lower valley floors. Flowing wells can be

expected in valleys on or near the north end of the tract. The potentio-

metric surface slopes about 50 to 100 feet per mile to the north
and northwest beneath the tract. The difference in_head between
the upper and lower zonesris as much as 60 feet in parts of the
tract.

fhe specific conductance of water in the upper zone ranges
from 800 micromhos or less to 2,000 micromhos. The conductance
of water in the lower zonme is probably as'high as 20,000 micromhos.

The CER Geonuclear Corporation drilled two holes at the pro-
_ posed Project Rio Blance site (a proposed nuclear gas stimilation
project), about 6 miles west of the Western Margin of Tract C-b.
Data on water discharge during drilling of hole RB-D-01 with air as
the circulating medium are shown graphically in Figure II-29. The
data shows that the discharge Waé a little less th;n 100 gpm when
the hole was 425 feet deep and the discharge of 700 gpm was mgasured
by the time the hole was a little ﬁore than a thousand feet deep.
Additional data on this hole are presented in Velume I, Chapter II.

If it is necessary to lower the water level below the under-
:ground mine workings, more ground water would be pumped initially
than would be consumed in spent shale disposal, retorting, and

other operations attendant to the production of 50,000 bbl/day of
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shale oil. Maintaining a water level beneath the mine workings
could result in water being éumped to wéste dUring'the_early years
of mining, but the yiel& would decrease to less than consumptive
_use before the mine was wo;ked out. The dissolved solids content
of the ground water would cause the water to be usable to margiﬁal
for some purposes initially, but the pumped water wéuld deteriorate‘
with time as water having a higher dissolved sblids content moved
into the cone of depression. The quality of water would be suitable
for many of the larger consumptive uses such as spent shale disposal.
Af;er the yield of the mine declines to less than consumptive '
use, additional ground water can be obtained by driliing'more wells
further from the mine or surface water can be obtained from the‘
White River or Colorédo Ri&er. Tract C~b is about 25 miles from
the White River by way of the Piceance Creek Valley and is about
30 miles from the Colorado River at the mouth of Parachﬁte Creek,
A firm supply of_water from the White River would require construc;
tion of an upstream dam and reservoir, as well as conveyance frqm-
ﬁhe river to the tract. Water is available for purchase from
ekisting reservoirs on ﬁpstream tributaries of the Colorado River.
The quality ofvwater frém both rivers is good.
¢+ Fauna
Tract C-b is inhabited on é seasonal or year long basis by a
diverse association of wildlife species including mule deér, elk,
mountain lion, coyote, bobcat, rabbits, sage grouse, dove, golden

eagle, and several hawks, as well as numerous small bird and mammal
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species; This tract with a mean elevation of approximately 6,800
feet, receives some intermittent use by wintering herds of deer.l/
Tract C-b lies immediately adjacent to a heavily used surfaced
highway on Piceance Creek, and unimproved roads which parallel West
Stewart and Scandard Gulches. As a result, the tract is currently
subject to the disruptive impact of moderate traffic flows, as weil
as the effects of iﬁtensive livestock operations conducted on
several large ranches, which have nearby headquarters in the
PiceancevCreek Valley. Although large portions of the tract con-
tain significant wildlife resource values, game harvest and general
recreational use is relatively limited through current actions of
controlling landowners. Recreation-oriented acti#ities, primarily

sport hunting, account for several hundred man-days use per year.
No angling habitat exists on the tract.

Current land-use objectives related to Tract C-b acreage in-
volve domestic>iivestock garzing as well as optimum pfoduction of
indigenous wildlife species. Populations of a numbet of birds and
mammals designated as game species, és well as various carnivores,
are managed on a sustained-yield basis, consistent with food and |
other habitat requirements. Without oil shale development, or other
devel&pment that would impact the area, it is anticipated that
currently eiisting associations of wildlife species and -their pro-
ductivity could be maintained on a continuing, sustained basis for the

foreseeable future.

1/ For a more detailed description of the fauna of the Piceance
~  Creek Basin, see Chapter II, Volume I.
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f. Soils and Vegetation:

Tract C~b contains eight readily identifiable soil units, each.
having distinctive plant commnities. The following soils occur as
indicated as percenﬁages of the total tract area in peréent:

Pinyon-Juniper Woodland - 25

Loamy Slopes - 25

Rough Broken Land -~ 20

Rolling Loam - 10

Deep Loam - 5

Mountain Swale - 5

Loamy Breaks - 5

Brushy Loam ~ 5

The site descriptioné provided for Tract C-a, except Brushy Loam,
'apply to Tract C-b. The Brushy Loam site is described below.

(1) Brushy Loam:

(a) Soils: Dark brown to very dark brown sandy loam to.
light clay loam acid top soil 10 to 20 inches thick. The subsoil is
a moderately strongly structured clay loam to light clay 1 to 4 feet
" thick ‘and is moderately permeable. There may be a number of stones or-
cobbles throughout the profile. The soil if very favorable to plant
gréwth° Fertility is high.

(b) Vegetation: Serviceberry is the dominant appearing
plant with a large number of grasses, fofbs,and other shrub species°

Ground cover is generally in the 50 to 60 percent range.
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(c) Physical Condition: Generally located on steep, north

facing slopes. Erosion is slight to moderate. Brush species generally
in thick stands.

Important plants occurring on Tract C-b are listed in List II-1.
Characteristic vegetation of the area is shown in Figures I7-18 and
I1-19.

g. Grazing

Tract C-b is inéluded in a grazing allotment utilized by 7,781
cattle under five separate grazing permits. Grazing is generally
confined to spring and féll periods fotaling about 5 months.
Approximatel& 650 AUM of this grazing use is on the tract. The
present use rate is about 7.9 acres/AUM.

All information on gfaziﬁg presented for Tract C-a except present
use.as noted in the preceding paragraph applies tO'Tract'C-b.

h. Esthetics

Tract C;b is in an area subjected to few disruptivé noises and
offers unobstructed views of the surroundings. The air is clean and
visibility is limited only by natural land forms and the horizon.

The main roads are in dféinage'bottoms and are not visible in
general views of thg area. Other works of man are limited and
obstruct the view only in limited areas.

Other impacts are related to noise associated with man's activi-
ties. These activities that can be heard at a distance from the
point of origin include discharging firearms, noise from vehicles,
and noise from scattered driliing rigs exploring for oil or gas.

or coring into the oil shale.
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,i° Recreation

Tract C-b and the surrounding area have a sizeable mule deer
population. The fall deer hunt is the primary recreation activity
in the tract.

j. Archeological and Historical Values

Tract C~b does not include any known points of historic interest
or sites of archeological discovery.

k. Socioeconomic Status

With the exception of a few unimproved dirt roads, Tract C-b
has no existing economic or social development.

1. Possible Off-site Solid Waste Disposal Area for Tract C-b

A possible solid waste disposal areé for Tract C-b .(Fig. IV-6)
is near the mouth of Stewért Gulch in the draiqagesvof the east,
middle, and west forks of Stewart Gulch. Approximately one-third
of the disposal area is on the tract in the West and Middle Forks
of Stewart Gulch and the remainder of the disposal would be in
close proximity to the tract.

Each of the forks of Stewart Gulch is approximately 10 miles
in length and at least in places contains a permanent flow of
water, ?he Middle Fork has a small flow of permanent water (maxi-
mum of ;bout'0.7 cfs) throughout much of its length. Average relief .
from valley floor to ridge top in the disposal area is 500 feet.

Each of the forks has a number of tributaries several miles in length
that form the headwaters drainage area. Of the three forks of
Stewart, the middle fork has the largest drainage area, approxi-

mately 24 square miles; the east fork drainage area encompasses
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about 18 square miles and the west fork about 16 square miles.
Eighty to 90 percent of the drainagg area of the forks of Stewart
Gulch is upstream from the waste disposal. The forks of Stewart
Gulch head at the crest of the Roan Plateau at an elevation of about
8,300 feet, and Stewart Gulch joins Piceance Creek at an elevation
of about 6,400 feet. The gradient for the entire drainage averages
190 feet per-mile; however, the gradient of that part of the drain-
" age being considered is only about 110 feet per mile,

Thevexisting gnviroqment of the possiblé'Solid waste disbosal
site is essentially the same as that for Tract Ce=b described above.

The area considered for solid waste disposal has mixed owner-
ship. The following legal subdivisions are patented, with no
minerals reserved, only ditches and canals reserved, SW4LSW, sec. 4; .
E4SEY, sec. 5; NW4NWY and WhSWY%, sec. 9; WANEYL, sec. 16, ESWY and
the SW%SW%, sec. 20, all in T. 3 S., R. 96 W. 1In the following
legal subdivisions the surface is patented, oil and gas and oil
shale or other rock valuable as a sourcé of petroleum and nitrogen
is reserved to the United States, E4NE%, sec. 8, S3NW%, sec. 9,
SEZNWY anﬂ the NE%Sw%, séc.'ls, E%SWY%, sec. 16, and SE4NWY, ;eé. 20,
all in T. 3 S., R. 97 W. The remainder of the laﬁd on the disposal
site is unpatented and does not have any pre-1920 oil shale claims;:

however, much of the total waste disposal area is covered by post-

1920 placer claims involved in Contest 441, now pending on appeal
to the IBLA. If the claims are valid, the lands will be in private.’
ownership and the Federal Govermment will be unable to dictate their

use, without protection of the private interests.
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3. Utah Tracts U-a and U-b (Uinta Basin)

a. ‘Physiographz

Tract U-a is immediatelyvsouth of the White River in the
eastern part of the Uinta Basin. The valley of the White River occupies
a narrow strip about 800 feet wide in the north-central part of the
tract(Figure II1-6). Southam Canyon, a slightly meandering drainage,
extends northwestward across the tract and joins the White River just
outside the tract. Numerous minor drainages in the tract are tribu-
tary to Southam Canyon and to White River, the only pefennial stream.
The topography (See Figures II-9_and 11-12) is characterized by high,
sinuous ridges bounded by cliffs and separatéd by lower areas of
narrow branching ridges and stream yalleys. Innumerable smﬁll buttes
are spaced randémly along the drainage divides. Altitudes within
the tracts range from!about 4,900 feet on the White River to about
5,960 feet in the south-central part. Greatest altitude difference
in a short distance is about 450 feet in one-half mile in the south}

central part of the tract.

Tract U-b is located immediately south of the White River in
the eastern part of the Uinta Basin. The White River is an all year
stream and is about 1 mile from the northwestern éorner of the
tract, The éanyon of Evacuation Creek trends northward across the
central part of the tract. East of Evacuation Creek the topography
is characterized by rounded forked ridges with scattered-ledges~and
cliffs. West of Evacuation Creek the terrain is more rugged and
is characterized by ledges and cliffs along the canyon walls :and

numerous buttes along the drainage divides (See Figures II-30 and
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Figure II-30 A view of the central portion of Tract U-a
- from the N% of Sec. 28, T. 10 S., R. 24 E,

Figure II-31 A view looking west across Evacuation Creek
from Sec. 13, T. 10 S., R. 24 E., of the NW
portion of Tract U-b.
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I1-31, Altitudes range from 4,950 feet along the White River to
about 5,850 feet near the southwest corner. Greatest altitude

‘difference in a short distance is about 300 feet in one-half mile

in the southwestern part of the tract.

b. Climate

The climate of both tracts U-a and U-b is semiarid with
annual precipitafidn amounts ranging from about 8 inches at lower
elevations to 10 inches over higher terrain. Near the sife-abOut
-IO inches of pfecibitation occur péf yeafkwifh-about 4 inches from
May to September mostly from thunderstorms and 6 inches from October

to April,

Approkimately 25 days per year have precipitation amounts in
excess of .01 inch. Severe local, summer thunderstorms may cause
strong gusty winds and local flash flooding. The average annual
snow accumulation is about 10 inches. Open areas may remain free

of snow for most of the winter.

The area has dry hot summers with an éverage July maximum
temperature of 95° F. and an extfeme of 105° F. The winters are
relatively dry_with cold temperatures. Thg extreme minimum
recorded is -250 F, and an average minimum for January of 8° F.

The frost free period is apéfoximatelyvllo'days.

I1-88



The preyailing winds are from the west and southwest with
large local vériations in lower levels because of mountain and
valley wind patterns., The general drainage flow is from the
Roan Plateau northward to the White(River; therefore, the wind

direction would be southerly when local flows predominate during

the cooler part of the day when strong inversion conditions exist.

The mean maximum mixing depth of the Basin is about 400 meters
in January and approximately 3,200 meters in July. A high
frequency of night inversions, particularly during the fall

and winter seasons, limits atmospheric dispersion.

c. Geology and Mineral Resources

(1) Tract U-a.--The-genéral geology of the tract is described
in section II, volume I of this Environmental Statement. The strata
in Tract U-a dip northwestward at about 200 feet per mile (Figure II-32).
There are no significant surface.faults‘in the area. 0il shale
thicknesses in Tract U-a are unknown because there has been no
core drilling in the tract. It is estimated that the average
thickness of the oil shale sequence that averages 30 gallons of
shale o0il per ton is about 45 feet'thick. This is based on
extrapolation of oil—yield assay daté from core holes outside
' thé éract and mechancial logs from exploratory wells within the
tract. Overburden above the Mahogany Zone ranges from 550 to’

1,225 feét and the average is approxima£e1y 850 feet. The shale
oil resource recoverable from the tract by underground mining

methods is estimated to bé 244 .4 million barrels. Nahcolite is
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probably present in the tract as very thin lenses or beds and small
pods. There are no reports of significant amounts of bituminous
sandstone in the tract, surface or suBsurface, and no obvious
gilsonite veins., fhe Southam Canyon field has produced gas from
the Wasatch formation in Tract U-a. Although the Uinta formation
produces gas in some parts of the Uinta Basin, it is very unlikely

that commercial amounts of gas underlay Tract U-a.

(2) Trac£ U-b.~-The general geology of the tract is describedlin
section 11, volume 1 of this Environmental Statement. The strata
in Tract U~b dip westward and north&estward at 200 to 400 feet per
mile (Figure 11-32). There are no significantﬁsurfacé faults,
but there is much evidence of jointing? especially in the beds
of the upper Green River formation. Assayed saﬁples from core
holes in Tract U-b show thg average thickness of oil shale
yielding an average of 30 gallons of o0il per ton to be approxi-
métely 50 feet. Overburden above the principal oil shale beds
ranges from 306 to 1,250 feet and the average is about 700 feet.
The shale oil resource recoverable from the tract by underéround
mining methods is estimated to be 265.8 million barrels.

Néhcolite occurs as very thin lenses or beds aﬁd small pods in
"the uppef part of the Green River formation. No oil or gas

has been discovered in the tract and there is no known occurrence
of significant amounts of bitumen in sandstone. One narrow
gilsonite vein, less than 2 inches wide, outcrops in the west-

central part of the tracts.
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d. Water Resources

Tracts U-a and U-b adjoin each other and are described as a
unit. The  tracts are within 1 mile of the White River, and water
is available for use (See Volume 1, Chapter II). Mean flow of the
White River in this reach is about 700 éfs,.and the weighted average
dissolved—soiids concentration is about 400 mg/l. Water could also
be obtained from Green River.and Flaming Gorge Reservoir by diverting
at a point on the Green River abbﬁt 30 miles to the west of the tracts.

Ground water occurs above aﬁd in the oil shale, but data are
not available on possible yields of wells in the aquifers, or the
quality of water that might be developed, although the yields prob-
ably will be small. Figure II-33 shows the general availability
of ground water in northeastern Utah. One well record in the
vicinity of the tracts reported "fresh" water at a depth of 600 feet.
The ground water probably moves through the traéts in a northwesterly
direction and is tributary to the White River 3-

‘Detailed data are available for only one test well in the area,
WOSCO exploratory hole Ex. 1 in sec. 36, T. 9 S., R. 20 E., about
25 miles northwest of Tract C-a. Data on the yield and chemical
quality of water for this test well are presented in Tables II1-31
and II-32. Weir (1970) feported that three thin water-bearing zones
were penetrated below the Mahogany Zone. The total yield of these
zones during a jetting test was only 16 to 19 gpm, and the well
flowed 5 gpm at the land surface. Samples of water from the well

ranged in dissolved solids from 37,000 to 72,700 mg/1,
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The yields of several water wells and springs in the Uinta
Basin and the concentration of dissolved ;olids in the water are
presented in Table II-32 (Volume I, Chapter II). The maximum yield
of wells'and springs in-thevoil shale_areas was 225 gpn from a spring
in the Uinta formatioﬂ; The maximum yield of water wells and springs
in the Green River formation, according to Feltis (1966), was 140
gpn.

‘The ground water.subpiy in ﬁﬁe oil shale aréas is so small
it cdul& not support a significant oil shale industry. Pumping
rates of a few tens to a few hundreds of gallons per minute should
be adequate to keep mines dewatered in Tracts U-a and U-b.

e. Fauna |

Proposed test-lease.Tracts U-a and U-b contain a healthy
‘association of wildlife species, including mﬁle deér, mountain
lion, coyote, bobcat, rabbit, chukar partridge, dove, and
various raptors, as well as numerous smallvbird‘and mammal species.
The tracts contain habitat of specific value as‘deer winter
range, and sustain about 50 hunter-dayé use by sportsmen each
‘'year. Iwmportant bald énd golden eagle nésting and roosting sites
are present along drainage escarpments, and the general area is

occasionally fréquented by the farébpréirie falcon. Watérfowl,
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aquatic furbearers, and various species df sport fish utilize
the White River system. Catfish are found in the White River
adjacent to the tracts. 1/

Without oil shale development, or other development that
would impact upon these species, the land area involved could
be expected to retain much of its current productivify.for
domestic livestock and the various wildlife species on a
sustained yield basis. Some additional industrial éctivity
related to exéanded oil, gas aﬁd gilsonite exploration and
extraction, however, ﬁay be anticipated and would likely result
in a further deterioration of primitive quélities, as well as a
general loss of wildlife habitat value.

f. Soils and Vegetation

Tracts U-a and U-b contain four identifiable soil units,
each having distinctive plant>communities. The following sites
occuf as approximate percentages of the total tract area, in
percent:> |

Pinyon-Juniper Woodland -55

Salt Desert Bréaks - 25

Loamy Saltdesert - 5

‘Rough Broken Land - 15

Following is a description of each site:

1/ For a more complete discussion of the fauna of the Uinta
Basin, see Chapter II of Volume I. '
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(1) Pinyon-Juniper Woodland

(a) Soils: Soils are generélly shallow; 10 to 20 inches
deep, over a calcareous sandstone and siltstone type bedrock. They
are moderately fine to moderately coarse textured and have a moderate
moisture intake rate. Avallable moisture holding capacity is moderate
to low. Fertility level is moderate to low.

(b) Vegetation: Sparse stand of junipers (occasional
pinyon pine) with bitterbrush, servi;eberry, Indian rice-grass, needle-
and-thread grass, muttongrass, and a variety of forbs being the most
apparent plants. Ground cover is generally less than 20 percent.

(c) Physical Condition: Site is fragile. Erosion is

moderate to severe. There is typically héavy runoff during intense
rainstorms. |
-(2) Salt Desert Breaks

(a) Soils: Soils are quite variable ranging from light
textured loams to clay loams, and in many places there are many stones
on the surface and in the profile. Soil depth varies from zero to
several feet,

(b) Vegetation: Four-wing saltbush, winterfat, grease-
wood, Galleta, junegrass, Indian rice-grass, needle-and-thread grass,
and annual forbs are the prédominaﬁt plants on this:. site. Junipers’
occasionally occur on thé site. Ground cover ranges from 10 to 20

percent.

(c) Physical Condition: Site is fragile. Runoff during

heavy rainstorms is high. Erosion hazard is moderate to severe depend-

ing on ground cover and slope.
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(3) Loamy Saltdesert

(a) Soils: These soils are generally moderateiy deep
to deep with a loam to clay loam texture. They have a moderate to
good water holding capacity and a moderate to slow water intake |
rate. These soils generally occur on gently sloping to moderate
slopes. Fertility levels are moderate.

(b) Vegetation: Shadscale, four-wing saltbush, winterfét;
budsage, galleta, salina wildrye, Indian rice-grass, needle-and-
thread grass and forbs are the predominant plants on this site. Ground
cover is 20%‘'to 25%

(c) Physical Condition: This is a fragile site. Erosion

hazard is high if vegetative cover is destroyed. This site occurs
on gentle to moderately sioping areas,
(4) Rough Broken Land
This site consists mainly of the steep'canyon walls., The
sides of the canyons are a series of narrow terraces that have nearly
vertical walls of sandstone and siltstone. On these narrow ferracés;‘
a thin mantle of stony soil supports a sparse growth of juniper, big
sagebrush, black sage, bull-grass, Indian rice-grass, and bluegrasses.
Runoff and erésion can be quite high during intense summer rainstorms.
Tracts U-a and ﬁ—b. Important plants océurring in these tracts
are listed in Table II-9. Characteristic vegetation is éhown in

photos, Figures II-'25 and I1-26.
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Table II-9.-- Plants Occurring on Tracts U-a and U-b

Scientific Name

Aster spp-

Astragalus spp.

Calochortus spp.

Castilleja chromosa

Chrysopsis villosa

_ Delphinium nelsoni

Eriogonum spp.

Erigeron spp.

Gilia aggregata.

Gutierrezia sarothrae .

Halogeton glomeratus

Haplopappus acaulis

Lesquerella spp.

Optuntia Spp-

Penstemon spp.

Phlox spp.

Salsola kali

Forbs

Common Name
Aster

Loco

Sego lily
Indian paintbrush
Hairy goldaster
Larkspur

Wild buckwheat
Daisy

Gilia

Broom snakeweed
Halogeton

Stemless goldenweed

Bladderpod

Prickly pear cactus

Penstemon

Phlox

Russian thistle
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"SDB

PJW, LS, SDB
SDB

SDB

PJW

SDB

SDB

SDB

PJW, SDB

PJW, 1S

PJW

PIW

PJW
PJW, LS, SDB

PJW, LS



Table II-9.-(continued)

Scientific Name

Sphaeralcea coccinia

Solidago petradoria

Zygadenus elegans

Agropyron inerme

Agropyron smithii

Aristida longiseta

Bouteloua gracilis

Bromus tectorum

. Carex spp.

Elymus salinus

Hilaria jamesii

Koeleria cristata

Oryzopsis hymenoides

Poa fendleriana

Poa secunda

Sitanion hystrix

Sporobolus cryptandrus

Sporobolus airoides

Stipa comata

Common Name
Forbs

Globe mallow

Rock goldenrod

-

Death camas

Grasses and Sedges

Beardless
wheatgrass

Western wheatgrass
Three awn

Blue grama
Cheatgrass

Sedges

Salina wild-rye
Galleta

Junegrass

Indian ricegrass
Muttongrass
Sandberg bluegrass
Squirreltail

Sand dropseed
Alkali sacaton

Needle-and-thread
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sitel/

PJW,
PIw

SDB

PJW,
PJW,
PJW,
SD'
PIW
PO
PJW,
PJW,
SDB
PJW,
PIW
PIW
PIW,
PV,
SDB

PJIW,

LS, SDB .

SDB"

'SD

SD, LS

LS, SDB

LS

LS, SD

LS, SDB

LS, SDB

SD



Table II-9.-(continued)

Scientific Name Common Name

Shrubs and Half-Shrubs

Artemisia tridentata Big sagebrush
Atriplex canescens Fourwing saltbrush
Cercocarpus montanus Mountain mahogany

Chrysothamnus viscidiflorus Low rabbitbrush

‘Cowaﬁia mexicana Cliffrose
Ephedra spp. Mormon tea
Eurotia lanata Winterfat
Purshia tridentata Antelope bi;terbrush
Rhus trilobata | Skunkbush
Yucca spp. : Yucca
Symphoricarpos tetonensis Snowberry
Trees
Juniperous osteosperma. Utah juniper.
Pinus edulis Pinyon pine

Sitel/

SDB

PJW
PJW

PJW

SDB

LS

PIW

—

PJW
PIW

PJW, SDB

PJW, SDB

1/ The abbreviations listed under this column are:

PJW - Pinyon-juniper woodland
SDB - Salt desert breaks

LS - Loamy saltdesert

RBL - Rough bhroken jand
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g. Grazing

Tracts U-a and U-b are in a winter sheep range utilized by
about 1,400 sheep each year. Approximately 1,460 animal unit-
months (AUM) of this grazing is on the tracts. The present use
rate is about 7 acres/AUM. In addition, approximately 21,000 -
sheep trail through Tract U-b twlce each year along the main
county road and Southam Canyon Road.

The area is subject to periodic infestations of poisonous_
weeds including-loco weed and halogeton. Loco weed.thrives
after a favorable wet summer and is grazed in its green stage
in the winter. | | | |

Potential for increased forage production by either manage-
ment systems or vegetative manipulations is quite limited. Dis-
turbed soil areas are susceptible to rapid invasion by hélogeton.
h. Esthetics

Tracts U-a and U-b are characterized generally by desert
shrub and pinyon—junipef trees to form a highly aesthetic semi-
desert landscape. Wildlife and domestic animals utilize the
area for winter grazing. They are often visible from travel
- routes. Erosion has produced unusual and intereséing scenery

on the rugged canyon walls along the White River.
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i. Recreation

There are no developed recreation facilities in the area.
Recreational use of the land in the general area is presently
quite light with an estimated 50 visitor days and consists
mainly of hunting (deer, rabbit, and chukar partridge), rock-
hounding, and sighfseeing. Recreational use of the White River

is light--a few river runners and fishermen,

In addition to identified wildlife habitat values, the Utah
tracts possess recreational value inherent in their relative
isolation from commercial development., Although the eastern
portion of the lease unit is bisected by an unimproved county
highway and a gilsonite transmission pipeline, th¢ general area
retains a basically primitive quality. The dissected and eroded

terrain has a scenic beauty enjoyed by recreationists,

jo Archaeological and Historical Values

There are no known archeological or historic sites on the
tracts, but there are Several points of interest located near

the sites.

Two rock overhangs with evidence of the Fremont culture, a
farming group of Indians dating in the 1llth Century A.D.,, were
found within one-half mile of the White River at the County

Bridgé crossing. There may be other evidence, possibly some
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pithouse village sites, in the rest of the main canyon and near
the mouths of the watered side canyons emptying into the White
River. Historical sites of importance are present in the area

" immediately adjacent to the proposed use area. These are at

the road crossing of the White River (Ignacio Stage Stop and 0ld
Bridge) and in the gilsonite mining area. The sites of the min-
ing camps of Rainbow and Watson, the remains of the narrow-gauge
Uintah Railway, which served the area until 1938, and the remains
of many abandoned gilsonite workings. represent interesting relics
of a rare mining activity, all are adjacent to the south boundary

of the development area,

Although there are no historic sites listed for Uintah County,
Utah, in the National Register of Historic Places, the Colorado
Historic Sociéty recognizes the historic significance of the
abanddned_Uintah Railroad and related sites located along the

Colorado-Utah State lines.

k. Sociceconomic Status

With the exception of a few 0il and gas wells of the South-
man Canyon Field and access roads on Fract U-a, there is no
existing economic or social development on the Tracts U-a and

U-b,
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1. Possible QOff-Site Waste Disposal Areas for Tracts U-a and U-b

A possible solid waste disposal area is along the canyon of
Evacuation Creek in-and just south of Tract U-b'(Fié. 1V-8). The
creek is a north-flowing creek tributary to the White River that
-has an average relief between valley floor and ridge crest of about -
300 feet. The length of drainage froﬁ mouth to headwaters is about
30 miles, and the drainage system encompasses an’ area of approxi-
mately 300 square miles. Evacuation Creek heads at an elevation
of abou£ 8,700 feet along the crest of the Roan Plateau and joins
the White River at an elevation.of about 5,000 feet. Although the
gradient for the entire length of the creek averages 170 feet per
mile, the possible waste disposal area has én average gradient of
50 feet per mile.

Topography of the.a#ea is characterized by a marrow valley floor
bounded by steep slopes and cliffs. Numerous small dry washes with
steep gradients dissect thé walls of the main canyon. Precipita-
tion in the area amounts to about 8 to 10 inches per year., Stream
flow is intermittent along Evacuation Creek, and during some:periods
the stream bed is almost dry. Only during short periods after
torrential rains does the stream carry appreéiable amounts of water.

The'uppér éart of the Green River formation and the lower part
of the Unita formation are exposed along the canyon. The exposure
of thg Green River formation consists principally of rich shale of
the Mghogany Zone in the Green River formation which underlies the
entire area, The exposure of the Unita formation is principally

sandstone and siltstone.
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Bituminous coals in the Mesa Verde Formation, at considerable
depth, underlie the entire Uinta Basin, and oil and gas have been
encountered in the Lower Green River, Wagatch, and Mesa Verde TForma-
tions; however, none has been produced in the area proposed for
solid waste disposal. |

Much of the upper canyon walls is exposed bedrock or has little
soil cover,and thus plant life is sparse. What soil is present .is
a sandy loam along the valley floor of Evacuation Creek and its
tributaries.

The Bureéu of Land Management classifies the vegetation along
Evacuation Creek in two major types-;Type 13, Saltﬁush, and Type 4,
Sagebrush. Major species in the Saltbusﬁ type are shadsdéle,
fodr—wing saltbush, black sage, rabbitbrush, and greasewood, and
such grasses as galleta, In&ian rice-grass, squirréltail, bull
grass, needle-and-thread, and cheat-grass. Important species in
the Sagebrush type aré big sage, shadscéle, winterfat, greasewood,
and rabbitbrush and the same grasses as those in Type 13 with the
addition of western wheatgfass. In places‘there are also patches
ofzhalggetoh and locoweed,”both of which are poisonous to livestock.

Wildlife inhabiting the proposed dispgsal site are a small
resident mule deer herd, a fe& Qigrétory deer ddring winLer months,
cottontail ;abbit, jackrabbit, coyote, badger, bobcat, chukar
partridge, dove, magpie, sparrow, and horned lark and raptors such
as golden eagle (winter), prairie falcon, and redtailed hawk.

The area proposed fér spent shale disposal has mixed ownership.
The EL%ELW: sec. 25 and all éf section 36 are patented with no
minerals reserved; only ditches and canals are feserved. " The E% of

sec, 35, T. 10 S., R. 24 E., is in the State of Utah application
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U-10485, now pendipg. Also, within this same part of section 35 are
two layers of pre-1920 claims of unknown ownership, two post-1920
placer wmining claims that are now being contested by the U.S. Govern-

" ment, and somewhere in the section are two lode mining claims (D&S
claims) located August 17, 1954. The SE}NE}, SE}SE% sec. 6, T. 11 S.,
R. 95 E. is covered by a layer of pre-1920 placer claims of unknown
ownership. This same part of séction 6 is in the State of Utah selec~
tion application U-3088 nowbpending. The remainder of section 6 is

patented with no minerals reserved--only ditches and canals are reserved.

4. Wyoming Tracts W-a and W-b (Washakie Basin)

a. Physiography

Tract W-a is 1ocated on the southwestern flank of the Washakie
Basin and includes part of the Kinﬁey Rim. (Figure II-15 and II-34).
A southwest-facing escarpment, below the Kinney-Rim, extends along
the western side of the tract. To the east of the escarpment the
topography is controlled by resistant strata that form dip slopes
inclined northeastward. A few narrow, steep-sided drainages have
been cut into this slope. Altitudes within the tract range from about
7,200 feet at a point below the Kinney Rim escarpment and on the dip
.slope in the easfern part of the tract to about 8,200 feet on the
Kinney Rim. Maximum relief along the escarpment is about 900 feet.

Tract W-b is located on the southwestern flank of fhe Washakie
Basin. The west-facing escarpment below the Kinney Rim extends
approximately along the eastern margin of the tract (See Fig. IIelG).

East of the escarpment the surface slopes rather uniformly eastward

II-106



Figure II-34.--Aerial view of Kinney Rim, Washakie Basin, Wyoming,
looking southeast from Section 2, T. 14 N., R. 100 W.,
toward Wyoming sites W-a and W-b in upper center and
right portions of the photographs.
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except where hroken by narrow east-trending drainages. The altitude
along most of these drainages is less than 7,100 feet near the east-
ern boundary to about 8,200 feet on Kinney Rim. Greatest relief on
the escarpmen£ along the west side is about 700 feet.

b. Climate

The climate of these tracts is semiarid with annual brecipita—
tion ranging from 10 to 12 inches, which occurs moStly iﬁ the Qiﬁter
and early spring. Temperatures_fluctuate from ~40° to* 90° f.
Extreme temperatures recorded in the'érea are 55° F below O and '
107° F. |

The growing season ranges from 70 to 100 days between killing
frosts, which is 28°F or less. On the average, from. 65 to 75 percent
of the days are sunny; the percentage is lower during spring and
winter and higher in the summer and fall. Winds are relativeiy
strong over the area especially along the top of the Kinney Rim.

The prevailing wind direction is from the west. During the cooler
times of the day down-sloﬁe winds are from the southwest, and during
the warmer times of the &ay winds blow from the northeast. The most
severe weather conditions occur with outbreaks of Arctic air, which
bring norfheasteriy winds and e#tremely“cold temperatures.

The mean maximumvmixiﬁg depth is approximately 100 meters in
Jaﬁuary and 3,000 meters in July.

c. Geology and Mineral Resources

The general geology of the area in and around the tracts is
described in Section II, Volume I, of this Environmental Statement.

Details for the tracts are given below. Rocks in the tracts strike
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to the northwest and dip to the northeast at rates of 700 to 900
feet per mile on the west to more than 1,800 feet per mile on the
east. Two north-trending normal faults less than 1 mile long dis-
place the o0il shale by as much as 100 feet. The west side is down~
faulted.

U.S. Bureau of Mineé Washakie Basin Core Hole 1 is in the
northern éart of Tract W-a and assay values of cores from the Laney,
Wilkiﬁs Peak, and Tipton member of the Green River formation afe
assumed to be representative of the value of the oil shales of these
members underlying both tracts; U.S.‘Bureau of Mines Washakie Basin.
Core Hole 1A was drilled 1.5 miles wést of Tract W-a and aésays from
this core were considered to be representative of the value of the
oil shales in the Lumaﬁ Téngue of the Green River formation underiy-
ing the tracts (Fiéure I1+35)."

There is no oil shale underlying the tracts that averages 30
or more gallons pef'ton in thicknesses greater than 10 feet. In the
lower half of the oil shale bearing part of the Laney member, two
zones 42 and 48 feet thick respectively, average 20 or more gallons
of oil per ton ana contain an in-place resource of abéut 130,600
barrels per acre. Thg uppermo;t 40 feet of the Wilkins Peak mem-
Ber averages more than 15 gallons of oil per ton and has an in-place
resource of approximately 45,000 barrels per acre. The upper 30
feet of the Tipton member averages more than 15 gallomns of Qil per
ton and has an in-place resource of approximately 35,000 barrels per
acre. There is no overburden on the oil shale-bearing segment of the

Laney member near the western margin of the tracts. The oyerburden
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increases abruptly eastward to a maximum of 2,400 feet, the average
of which is 600 feet. The minimum overburden oﬁ the top of the
Wilkins Peak is 900 feet, the maximum 2,500 feet, and the average
2,200 feet. The minimum overburden on the top of the Luman is

1,600 feet, the maximum 5,600 feet, and the average 2,900 feet.

~d. Watex Resources
Groend water hydrology of the region in which Tracts W-a and
W-b occur is described in a report by Welder and McGreevey (1966).
Water occurs above, below, and probebly in the shale, and deep water
ié under artesian pressure. Permeabilities of thé aquifers probably are
iow. A grouﬁd water map of Tracts W-a and W-b is ehown iﬁ Figure II-36.
Welder and McGreevey (1966) reported that ten wells which were
drilled in the Laney-Shalenmmber ranged in-yield from O to 200 gpm
and that the maximum potential yield probably is not much greater -
than 200 gpm. The ground water supp1y>is not adequate to suﬁport
a large oil shale industry.
A pumping rate of a few hundred to a few thousand gallons per
minute probably would be adequate to keep a mine dewatered.
Chemical quality of the ground water in the Laneytmaﬂber near
the tracts is good, having a dissolvedvsolids concentration 6f less
than 1,000 mg/1l. No data are available on water quality in the
deeper members and the aquifer characteristics of all theroil shale
beds are unknown.
Stream flow in the #icinity of the tracts is intermittent and

is dependent largely upon snoﬁmelt and runoff immediately after
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storms. Small amounts of ground water are discharged from a few
springs., Water supply for development of Tracts W-a and W-b could
be obtained from Fontenelle Reservoir by diverting at a point on

the Green River about 45 miles northwest of the tracts.

e. Fauna

Despite the rather harsh conditions presented on the high;
northern desert habitat, a broad Qariety of wildlife species utilize
thése tracts oaninney Rim intermittently, seasonally, or on a year-
long basis. >Inc1uded are mule dger;‘antelopé, wild horse,.mountain
lion, coyote; bobcat, rabbit, sage grbuse, dove, goldenreagle, and
several hawks, as well as numerous small bird and mammai species.

1/

No angling habitat exists on the tracts.” |
The Kinney Rim area comprises very imporfant antelope and deer
range in Wyoming. The top of éhe rim and its northern slopes - where
the trécts are located - are used by both species in the spring,
summer, and:fall. The soutﬁ.side is used year round, but is of
primary importance as winter fangg. The majérity of the Kimmey Rim
area lies within the Black Butte - Kinney Rim aﬁtelope management
area. There is a 1arge exchange of antelope between this area, the
South Wamsutter area, and Colorado. Permanent springs on the north
side of the rim prdvide an abundant water supply for wiidlife. The
water may be the most important habitat factor for deer and antelope.

Along the southwestern slope of the rim, the'Wyoming Game and Fish

Commission and Bureau of Land Management have jointly participated

1/ For a more detailed discussion of the fauna of the Green River
' Basin, see Chapter II of Volume I.
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in a project to build reservoirs to increase the water supply. A
large percentage of the wild horse population is also found in this
area.

While hunting pressure and harvest figures are not available
for‘the specific tracts, the following figures are indicative of
the quality of antelope hunting in the area (Black Butte-Kinney Rim
antelope managemént area). In 1970, 150 antglope were harvested
which represents an 85 percent success rate by permit holders,
who hunted an average of only 1.6 dayé. In 1971, the harvest of
154 antelope represented a success rate of 92 percent and an
~average of only 1.4 days hunting. During the winter of 1971-1972,
a 36 percent winter loss occurred in the antelope herd. Antelope
permits were cut to 50 in 1972. The harvest was omly 46, but this
still representedla 92 percent success rate and an average éf only
1.2 days hunting.

Currently, much of the land within the Kinney Rim area is
covered by active oil and gas leases, giving rise to the potential
for some increased industrial activity related to exploration and
~ extraction. Although this may result in some future'impact, it is
assumed that without oil shale development, or other development
that would impact there species, the Kinney'Rim site coﬁld be ex- |
pected to retain much of its current wildlife productivity for the

foreseeable future.

f. Soils and Vegetation

Tracts W-a and W-b contain four identifiable sites, each having
distinctive kinds of soils and plént communities. The following
sites occur as indicated as percentages of the total tract area,
in pe;cent: |
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Very shallow - 64 percent
Saline upland - 21 percent
Shallow sandy - 14 perxcent

Saline lowland

1 percent

Each of the sites is described below:
(1) Very Shallow:

(a) Soils.- Soils are 10 to 15 inches deep over sandstone
and shale., 1In places, bedrock is-exposed. Texture varies from loam.
They have an alkaline to strongly alkaline reaction.

(b) Vegetation.- Dominant plants include bluebunch wheat-
- grass, thickpike wheatgrass, black sage, mountain mahogany junegrass,
bluegrasses, squirrel tail, and annual forbs. Ground cover ranges

from 25 to 33 percent.

(c) Physical condition.,- Topography is generally steep

with slopes mostly in the 10 to 20 percent range. Erosion is slight

to moderate.

(2) Saline Upland:

(a) .§Qil§.- Soils in this site are shallow to moderately
deep (20 to 40 inches) over shale and san@stone. Texture varies
from sandy loam to light clay loam and reaction from alkaline to
strongly alkaline. Permeability is moderate; moisture holding
capacity is moderate. Fertility level is low to moderate.

.(b) Vegetation.- Predominant species are big sage, shad-
scale, saltbrush, western wheatgrass, Indian rice-grass, and forbs.

Ground cover is 15 to 20 percent.
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(c) Physical condition.- Topography is generally quite

steep with slopes of 20 to 30 percent. Runoff is rapid, and erosion

hazérd is high.

(3) Shallow Sandy:

(a) Soils.- These soils are moderately sandy to sandy over
sandstone, with many stones on the.surface and in the profile. Water
holding capacity is low. Fertility is low.

(b) Vegetation.- fredominant plants are. shadscale, sage-
brush,; Sandberg bluegrass, Indian;rice-grass, and bluebunch wheat-
grass. Ground cover averages about 20‘percent.

(¢) Physical condition.- The site is fragile. Topography

is moderately sloping with 5 to 10 percent slopes. FErosion is slight.

(4) Saline Lowlands:

(a) Soils.- These soils are generally deep and are loam .
to clay loam in texture. They ;re alkaline to strongly alk#line in
reaction. Water intake is moderate té slow and water holding capacity
is high. Fertility is low to moderate.

(b) Vegetation.- Inland saltgrass, basin wildrye, alkali
sacaton, sedges, and greasewodd are the predominant plants on this

site, Ground cover is 20 to 25 percent.

(c) Physical condition.~ Topography is gehtly sloping.

Erosion is slight,

Land types such as shale badlands and sand dunes also occur in
the basin.

Important plants occurring in these tracts are listed in Table II1-10.
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Table IY¥-10.--Plants Occurring on Tracts W-a and W-b

Scientific Name

Achilleag millifolium

Antennaria rosea

Aster spp.

Astragalus bisulcatus

Castilleja chromosa

Crepis acuminata

Eriogonum spp.

Eriogonum pulcherrimus

Iva axillaris

Lomatuim spp.

Muhlenbergia asperifolia

Muhlenbergia richardsonis

Oxytropis lambertii

Penstemon spp.

Phlox spp.
Sedum spp.

Sphaeralcea coccinia

Viola spp.

Zvgadenus elegans

Common Name
Forbs
Western yarrow

Pussytoes

- Aster

Milkvetch

Indian paintbrush
Hawksbeard
Eriogonum
Fleabane

Poverty weed
Biscuit root
Alkali mubly

Mat muhly
Pointvetch
Penstemons

Phlox

Stone cfop
‘Scérlet globemallow

Violet

Death camus
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Table II-10.-(continued)

Scientific Name

Agropyron dasytachyum

Agropyron smithii

Agropyron spicatum

Calamovilfa longifolia

Carex eleocharis

Distichlis strica

Dryland sedge

Elymus cinereus

Koeleria cristata

Oryzopsis hymenoides

Poa canbzi

Poa fendleriana

Poa secunda

Puccinellia nuttallii

Sitanion hystrix

Sporobolus airoides

Stipa comata

Stipa lettermani

Common Name

Grasses and Sedges

Thickspike wheatgrass
Western wheatgrass
Bluebunch wheatgrasé
Plains reedgrass

Needle leaf sedge
Inlapd saltgrass

Carex spp.

Basin wildrye

Prairie junegrass
Indian ricegrass

Canby bluegrass

Mutton bluegrass
Sandberg bluegrass
Nuttall's alkaligrass
Bottlebush squirreltail
Alkali sacaton

Needle and thread grass

Letterman's needlegrass
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Table II-10.-(continued)

Scientific Name Common Name Site —

Shrubs and Half-shrubs

Artemisia nova Black sagebrush ‘ - VS
Artemisia tridentata Big sagebrush » VS, SS
Artiplex canescens Fourwing Saltﬁpsh SL
Artiplex nuttalli Gardner's saltbush SU, SL
Cercocarpus montanus Mountain mahogany - VS
Chrysothammus spp. Rabbitbrush ’ .VS, SS, SL
Eurotia lanata Winterfat _ VS, SS, SU
Oenothera spp. Primrose _ SU

Pufshia tridentata : Antelope bittérbrush VS

Rhys trilobata ‘ Skunkbush Vs, ss, SL
Sarcobatus vermiculatus Greasewood - SU, SL

Trees
Juniperous osteosperma - Utah juniper VS, SS

1/ The abbreviations listed under this column are:

VS - Very shallow

SU - Saline upland
SS « Shallow sandy
SL - Saline lowland
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g. Grazing

Tracts W-a and W-b are within an area grazed by sheep during
the late fall, winter, and spring and by cattle during the summer
and fall months. One cattle and two sheep grazing licenses are
- issued for this area. Approximately 1,350 aﬁimal unit months
(AUM) of this grazing use is on the tracts. The present use
rate is about 7.6.acres/AUM. 1In addition, an estimated 190.
annual unit months of grazing use is made on the. tracts by wild

horses during a typical year.

Substantial numbers of wild horses rénge widely over the
Washakie Basin, from kinney Run. to Flaming Gorge area. A recent
census. indicates approximately 1,200 horses in Washakie Basin
and approximately 2,500 horses and burros in the area between
Kiﬁﬁey Rim and the Utahlline. Prevailing winds generally drift
most of the snow off major portions of.the area lying along and
immediately east from Kinney Rim, including Tracts W-a and W-b,
Consequently, the area is utilized by wild horses dﬁring periods

!

of heavy snow accumulation.

The major livestockhgrazin% problem'in tﬁis area is the
scarcity of water fof proper grazing distribution. There
are several egcellent springs located a shorﬁ distance east of the
tracts. These springs will have to be preserved or substitute
water sources provided if present grazing patterns are to con-

tinue on the approximately 30-square-mile dependent area.

I1-120



Potential for increased forage production through manage-
ment systems is estimated to be in the 20 to 40 percent range.
Potential for increased forage production through vegetative
manipulation is considered quite limited. Disturbed soils-are
susceptible to invasion by halogeton, a plant poisonous to

livestock.

h. Esthetics

The aesthetics attraction of the basin is the land form,
notably the Kinney Rim escarpment, which extends for about 20
miles, uncluttered and semiremote in character. The area is :

sparsely inhabited, and only few primitive roads exist.

i. Recreation

Tracts W-a and W-b are situated in 5 remote, undeveloped
area with semiprimitive characteristics. The area is attractive
for sport hunting, rock collecting, camping, and general sight-
seeing. Access is by roads originating at Interstate 80 approximately
25 to 30 miles to the north, from Wyoming State Road 430, about
15 miles west of the tracts, or from Powder Wash, Colo., 15 miles

southeast of the roads.

It is estimated that, despite the sparsity of surrounding
human populations and the absence of all-~weather access, a
total of several hundred man-days recreational use are expended

annually within tract boundaries.
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j. Archaeological and Historical Values

The Kinney Rim area is in the heart of the historic Wind River
Shoshone and Commanche country. Indications are that campsite and
animal kill sites might be found in the area dating from present to
historic times back some 10,000 years or more,

There are presently no known archaéological or historic sites
on the tracts.

The National Register of Historic Places listé no sites in

Sweetwater County, Wyoming.

k. Socioeconomjc Status .

With the exception of uhimproved roads on Tracts W-a and W-b,

there is no existing economic or social development on the tracts.

I1-122



C. References

Coffin, D. L., F. A. Welder, and R. K. Glanzman. Geohydrology
of the Piceance Creek Basin between the White and Colorado
Rivers, Northwestern Colorado. U.S. Geol. Survey Hydrol. Invest.
Atlas HA-370, 1971, 2 pp.

Weir, J. E., Jr. Hydraulic Testing & Sampling of Holes
RB-E-01 and RB-D-01 Project Rio Blanco, Rio Blanco County,

-Colorado, U.S. Geol. Surv. Report, USGS-474-150 Rio Blanco-1,

Available from Dept. of Commerce National Technical Information
Service, Springfield, Va. 22151, November 1972.

Weir, J. E., Jr. Geohydrology of the Area Near'WOSCO
Exploratory Hole No. 1, Uintah County, Utah. U.S. Geol. Survey
Open~File Rept., 1970, 27 pp.

Upper Colorado Region State-Federal Interagency Groups, Upper
Colorado Region Comprehensive Framework Study, Appendix V,
Water Resources, June 1971. :

Welder, G. E., and L. J. McGreevy. Ground-Water Reconnaissance
of the Great Divide and Washakie Basins and Some Adjacent Areas,
Southwestern Wyoming. U.S. Geol. Survey Hydrol. Invest. Atlas
HA-219, 1966. ' '

II-123






III. MINING AND PROCESSING OPTIONS ON
SELECTED TRACTS '

Volume I, Chapter I, of this Environmental Statement outlined
the'technology generally availablg for oil shale development. This
section contains a more detailed disﬁussion of that technology.
Subsequent chapters of this volume examine the environmental con-
sequence of such developmeﬁt. |

- Three systems of processing are considered to be technically
feasible: (1) underéround mining-surface processing, (2) surface
"mining-surface processing, and (3) in situ processing.- Each of
thesé is examined below.

‘A. Mining-Surface Processing Systems

The flow of materials. through a "typical" mining—surfage
processing system produciﬁg 50,000 barrels of shale oil per day is
shown in Figure III-1. Details of such a system_are presented
below. Subsequent sections of this chapter will examine specific
resource requirements for a specific tract. In situ processing is
discussed separately in Section B pf this chapter,

1. Underground Mining
.Aﬁ underground view of an experimental oil shale-mine is
shown in F{gure III-Z to illustrate the concept of room and ﬁillar
'mining._ This general system is expected to ﬁe appiicable to thé

proposed tracts in either Colorado or Utali, although the configuration
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FIGURE III-2.--Experimental 0il Shale Mine Illustrating
Room and Pillar System of Development,
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ofirooms7and}piliarsvprobably would:varY-somewhat.depenﬂing on
actual srte.condltlons as determlned durlng the 1nrt1a1 stagee of
developnent.' Asbmlned.out areas become ava11ab1e spent shale .
backf1111ng could begln. Spent-shale in excess'of the‘mrned-outl..
space avallable --'on the order of 40 percent of ‘the total ;-rwouid'
requrre dlsposal.ln ‘box canyons or other su1tab1e surface locatrons:
as dlscussed in Chapters II and IV for the prototype tracts.»_.L‘

E he detalled d1agrams and dlscu351ons that follow are based
on-typlcal'parametera fOr_anl011-sha1e;comp1ex.v It should be |
recognizedbthat each actual bperation ”1f it eventually occurs,
nay uary in some respects from the "typlcal" system.ln regard to :
processes-and prdcedures.used, flow rates, yrelds,:and rn.other-
englneerlng detalls. | 7.

) Entrance to the working area would be galned by 4 vert1ca1
concrete-llned shafts 20 to 30 feet in diameter. Each-would be~:
about 1,500 feet deep located near the center of the tract and
sunk to about 150 feet below the bottom of the lower shale horlzon.
This would provide space for the sump, surge bins, and skip pockete{
Dewatering wells and/QrvgrOuting.would be used to reduce water flow.
into ahafté and shaft‘stations. Shaft plllars would be de31gned to .

iprotect the 1nsta11at10ns from the effects of p0551b1e ground move-
ment»and/or ground:subsldence. Percentage extraction 1s-estimated

to be 60 percent of the oilzshaleiin place in the Mahogany Zone,:
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A system of main headings (30 ft. wide by 31 ft. high witﬁ
60 ft. barrier pillars between headings) would be driven on the
top heading level to connect the shafts (Figure ITII-3). The center .
heading would be for the belt conveyor and the other two héadings
would be for ventilation and for transportation of mine personnél,
supplies, and equipment.

The general mining plan would be to mihe one side of the mine
" on the advance to the tract limits and to mine the other sidevof,
the mine on the retreat. With this systeﬁ, full production of
. 73,700 tons per day (30 gallons per ton) would be achieved'withiﬁl
the shortest Eime. Development headings would also consist of o
three entries that would be identical in.size and functién.to the '
main headings. | .

" Production paneis would be mined by a 30-foot-high-headiﬁg and a

20-foot-high-bench. Rooms and pillars would be 60 ft. wige (Figure

IIT-4). Ramps would provide access from haulage level toibenéh level.
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Heading or benching rounds would be drilied with drill jumbos
using percussion, rotary, or rotary-percussion drills. Rounds “‘would
be blasted‘ﬁith ANFO-type explosives and the bfoken shale loaded into
diesel-powered trucks with front end loaders. Trucks would haul the.
shale to portable crushers at the panel entrance where it would be
reduced to minqs 10.5 inches. Crusher discharge would be carried by
a 60-inch conveyor belt; dust from mining and primary crushing operations
would be controlled by water sprays.

_The roof would be supported by rock bolts. Size and spacing of
these Supports-would be determined by on-site tests as wduld‘be the
size of barpier pillars befween panels and main headings. " Sixty-foot
pillars afe chosen for the‘purpose of this estimate.

Ventilagipn requifements WOuIa be determined by measurements of

~air volumes,'pregsuresi velocities, &ust, and moxious gas ‘content.

For the purpose of this_exémple, two 1 millhnlcfmfj;ans would be located
underground—in the intake shafts.' Air would be exhausted through
the shale-hoisting shafts. Directim of Qentilation air flow would
be contfolled by.doors, regulators, overcasts, and bulkheads. Mined-
out broductibn panels.would be backfilled with processed shale and bulk-
headed off. 4

Cruéhed shale would be trahsported b§ the 60-inch mainlhaﬁlage
‘belt to underground surge bins having a capacity of about 50;000 tons.
Shale from the surge bins would be fed to skip pockets from which
it would be hoisted in Skipsvto secondary crusher feed bins on sufface.

Methods fbr mining the lower zoﬁe will have to_be;developgd,

although some modified form of the room-and-pillar system is envisioned.

1/ Cubic feet per minute,
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A barrier or sill pillaf would be left between the mining horizon
and the overlying leached zone to reduce the inflow of ground
water. The mining layout, size and location of rooms and pillérs
would have to be developed. Because of the depth and the need for
barrier pillars, percentage extraction is estimated to be 50 per?
cent of the oil shale in place.

By 1975, it is assumed that shafts would have been completea
and mining of the main headings would have begun in the Mahogany
zone, By 1978, full production of 73,700 tons ﬁér day would be
reached. To maintain full production from the Mahogany zone with
an extraction ratio of 60 percent will require that an area with
a radius of about 1 mile be mined in about 5 years.

Mining of the lower éone would start below the ﬁined-oﬁt
section of the Mahdgany zone in 1978 and would attain a maximum
of about 63,000-tons/day by 1988. The remaining 10,700 tons per
day needed for full production would be produced from the Mahogany
zone which will enlarge the mine area at the rate of about one eighth
acre per day.

About 60 percentl/ of the processed shale could be back-filled.
This offers several advantages over surface diqusal; it would
reduce the impact on the surface enviromment and would ﬁelp stabi-
lize the mine structure. Backfiiling the mined;out openings would
therefore reduce hazards from subsidence aﬁd reduce ground movements
which might increase inflows of ground water. If mined-out areas are

not backfilled, surface subsidence can be expected to be of largér

1/ The amount of backfill depends on the type of spent shale, degree
" of compaction, moisture content, and mine volume used, and could
be 50-65%. : '
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mégnitude, and possible disruption of natural surface drainage-
may occur.

When backfilling, processed shale will prdbabiy be transported
by conveyors or by truck for disposal in mined-out, underground areas,
Alternati&ely it may be transported into the mine in the form of a.
water slurry. If slurried, main pipelines would ca*ry the slurry froﬁ
the surface at a velocity that would hold the solids in suspension,
and plastic pipelines would deliver the slurry from the main lines
into thé abandoned mining panels. As the slurry is discharged
away from brattice-covered timber dams, solids in the slurry would
settle out. Drain Qater would be collected and pumped to settling
sumps near the shafts, then puﬁped to the surface where it could
be reused in the slurry operations.

2, Surfacg Mining

Of the selected tracts, only Colorado Tract C-a is believed
to be amenable to surface development. The mining plan for this
hypotheticél mine was therefore developed around the specific
characteristics of that tract and scaled to a production level of
100,000 barrels per day.

On this tract, the mine would be restricted to the tract 1imits'
and the ultimate pit slope would be 45 degrees. A specific develop-
ment plan for a mineral propefty of the size being considered
would require extensive, detailgd engineering studies of the type

normally used for actual commercial mining.
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The figures used to describe the hypothetical plan are typical
of actual design parameters and have been developed to estimate

probable environmental impacts.

Overburden ranging from about 100 ft. to 800 ft. in depth and
averaging 450 ft. totals an estimated 7.1 billion tons for a pit
laid-out with a 1:1 final average slope (45 degrees). Of this
amount, about 256 million cubic yards of loose waste material
could be disposed offsite in Water Gulch which lies to the west
of the tract. While this area has been delineated as a possible
disposal site, it is not intended to conclude that Water Gulch
will be used. Prior to selecting disposal sites, detailed
engineering, geological and environmental studies would be.con—
ducted.and submitted‘for aﬁproval. Because of the thickness of
overburden in this area, future mining of oil shale would probably
be by some type of underground method.

Several years after full-scale production, sufficient space
should be available in mined-out sections of the pit to allow for
pit disposal of some of the processed shale and overburden. The
time when a backfilling operatioh can proceed without interféring
with pit operations and the amount of material that can be disposed
of in this manner will depend up;n the charécteristics,of the -
particular tract (topography; depth of overbufden,_and thickness

of minable 0il shale). 1In the mining plan and schedule of

operations for the illustrative mine, the figure of 16 years was

used.
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Because the economic operations are not clearly defined at
presént, the cut off limit for oil shale grade cannot be determined
until actual operations commencé. Since oii shale assaying less
than an assumed economic grade of 30 gallons/ton will need to be
excavated as the pit is openéd up, grades that are not considered
éf economic value at present could belseparately stockpiled in.such
a manner that they could be recovered, blendéd,'and processed at
some future time. |

Total tonnage of shale of 30 gallons/tonubf‘more,-of lower
grade oil’shale, and of waste rock is estimated at 11.8 billion
tons. Of this, about 62 percent would be oil shale of 30 gallons/
ton or more. |

Because of the depth of overbufden, sufficient time must be .
allowed for initial prestripping of‘overburdén in advance of
actual production. of oil shale. Further, the initial pit must be
laid out so tﬁat several bench levels can be develbped to provide
enough working faces to meet daily production rates.(Figure I11-5).
Because of these considerations, mine production_would start well |
in advance of processing; a large amount of bench—devélopment
0il shale would be stockpiled for reco&ery as- processing réquire—-
ments expand. |

Initial prestripping down to the Mahogany zone would amount

to about 150 million tons of overburden, which would require an

average rate of 30 million tons per year, or a rated capacity

of 82,000 tons per day.
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A 1:1 average slope (45°) and about a 1.4:1 average_workisg
slope (35°) were selected for the conceptual pit. Bench height
was 40 ft and minimum width of operating berm was 110 ft. This
matches well with a 15 cubic yard electrié shovel and 55 ton diesel-
electric rear-dump truck combination. -

Much of the overburden and all of the oil shale would probably
need to. be drilled and blasted., Crawler rotary drills powered by
diesel engine-generators would be used to drill blast holes of about
9 7/8 to 12 1/2 inches in diameter. Blasting would be with ANFO
type explosives. |

Initially, the overburden and waste rock would be hauled by
truck to the-disposal area, After about 16 years, when space becomes
available, waste would bs backfilled into mined-out areas of the pit,

Blasted pit-run oil shale would be hauled to primary crushing
stations in the pit. FEach station would consist of a truck dumping
hopper, grizzly, vibrating grizzly feeder and a large gyratory crusher.
Crushed o0il shale would be fed to a 60-inch slope conveyor belt. Two
or more conveyor-crusher units would probably be required. Other
conveyor systems beyond the'pit limits would transport the material
to the processing complex,_stock-pile aﬂd waste areas,

Benchss 40 ft high would be mined by shovels.in 40 ft wide cuts;
~ about 1600 cubic feet of material would be aéailable for each foot of
sdsance. On this basis and at 14 cubic feet/ton; about 114 tons would
be availsble per foot of advance. Assuming that a 30-day supply of

0il shale should be maintained for mining ahead of the shovel,’

about one linear foot of ore face should be available for each 4 to 5
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tons of production. Taking the higher factor of 5 tons and an'average

production of 147,400 tons/day, advance stripping must proceed until

about 29,000 ft. of o0il shale face can be maintained in advance of

the shovels.

Surface disposal off siteL/ in the dry canyons immediateiy west

‘of the Cathedral Bluffs would be feasible and, for the purpose of

this illustration, was chosen as the disposal area. Processed shale

could be transported to the disposal area in dampened condition via

conveyors. Alternatively, a slurry form of transport could be

employed as detailed below for illustrative purposes.

From 2.36 to 2.74 million cubic feet per day of the processed

shale could be moved as a processed shale-water slurry in a gravity

pipeline extending from the plant site and through a tunnel to the

lower ends of canyons selected for filling. Figure III-6 shows a

schematic of the conceptual disposal system. Processed shale at the

rate of 118,000 tonsg/ per day would be crushed, screened and slurried

(about 50 percent solids) at the plant site, and pumped into the primary

disposal pipeline (50-in. inside diameter reinforced concrete pipe).

Off-site disposal of overburden or spent shale might take place on
Federal, State, or private lands. Permission to use Federal lands
for disposal would require a Special Land Use Permit, issued by the
Secretary of the Interior. Under 43 CFR 2920.4 "each permittee will ~
be required to pay to the Bureau of Land Management, in advance, a

_ rental determined by the authorized officer as the fair market value

of the privileges granted'. Disposal on State or private lands would
similarly be an expense to the lessee. The cost of shale oil will

‘thus reflect the cost of any off-site disposal.

It is assumed that the density of the processed shale could vary
between 86 and 100 1bs/cubic foot.
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A small earthen dam would be constructed near the mouth of a dry
canyon and a smaller impoundment dam would be built below to contain
seepage and runoff water. The slurry of processedlshale and water
would be discharged behind the first dam_until the material had been_.
built up to the crest, Then, a second berm would be built aboye thv‘
filled-in érea, the pipe discharge system relocated, and the process
repeated. The slurry would be deposited behind the dam, where thé
solids would séttle out and the water, containing dissolved solids,
would be pumped back to the plant site for reusevin the slurry.

The moisture content of the processed shale in the dam should
reduce to about 20 percent by weight or less through drainage and
desiccation., Compaction to a dty density of about 90:p6unds per cubic
foot could be reached. This wolild be about optimum for maximum dry
density aS~meaéured‘by the standard Proctor compaction test. Forma-
tion of a natural pozzolana-cement type compound in the nrocessed
shale should aid in reduction of leaching.

Because flash floods may occur, a system of dams and canals would
be necessary. to infercept fresh runoff water and route the water around
the dam for discharge into Douglas Creek.

During the life of the mine, the volume of processed, compacted
shale ﬁouid fill several canyons. As one canyon was filled, disposal
would begin in the next canyon. Revegetation of the first canyon would
begin as soon as the disposal process was completed,

Seepage‘water from the disposal dam would be colleéted in the

seepage collection pond below the toe dam and pumped to the main pond.
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Clear water, decanted from the surface of the tailings pond
would be fed through a system of vertical risers and decanter
lines to a major pump station from where it would be pumped to a
reservoir at the plant site for re-use. An estimated 8 to 13 cubic
feet per second of water could be required fof this system of
disposal.

3. Crushing, Screening and Briquet;ing

A schematic diagram of a crushing and screening operation
sized to serve a 50,000-barrel- per-day complex is shown in
Figu?e IT1-7.

In the case of an underground mine, the primary crushing
facilities would probabiy be located in the mine; in the case éf
open—-pit mining, the primary crusher station or statioms, .at about
-twice the total capacity shown in Figure ITII-7, would probably be.
located on the pit-floor and be relocated from time to time as
- the mining operation progressed. In each case, the purpose of
locating the initial cruéhers near the mining area is to minimize
the distance over which the rela;ively wide size range, mine=run
material, containing some massiQe_blocks weighing several toms,
would have to be conveyed ot othe;wise transported. The discussion
that‘follows rgfers specifically to an underground mining situation;
however, beyon& the primary crushing stage, the crushing/sizing
operations would be essentially the same regardless of mining
system, except that total capacity would be doubled for the

envisioned open pit case as mentioned above. The run-of-mine
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shale is transported directly to concrete receiving hoppers at

the primary crushing plant. The hoppers are sized to provide
24-hour surge storage. Shale from the bottom of the hoppers is
conveyed to the primar§ crusher feed bin at a rate of 3,070 tons
per hour. Conveyors, 60 inches wide and 200 feet long, are
required. The shale is duﬁped'into the three parallel storage bins
and is fed by magnetic vibratory feeders to the priméryvgyratory
crushers where thelsize is reduced to minus 10% inches. The
crushed shaie is convéyed to underground surge bins for a 24-hour
holdup.

The“shale from the bottom of the surge bins is transported to
the secondary crusher feed bins on 48-inch wide belt conveyors. The
shale at a rate of 3,660 tons per hour is fed from the storagé bins
to double hopper feed bins in the secondary crushing system. From
each surge bin the shale is fed by magnetic vibratory feeders to
the vibrating grizzly bar screens. The minus 4% inch material,

47 percent of the total, falls. through the screen to the product
conveyor from fhe secondary crushers. The shale is then conveyed
back under the screens, picking up the material that originally
passed through the vibrating grizzlies, and is transported to
tertiary crushing. |

Three feed hoppers in tertiary crushing receive the shale. Mag-
netic vibratory feeders are used to feed the vibrating screens; the
minus 3-inch material is screened out and falls on the product con-

veyors from the tertiary crushers. The plus 3-inch material, 35 pércent
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of the total, then feeds to the tertiary crushers, where it is reduced in
size to minus 3 inches. The shale is then transported by the return
conveyoré, picking up the material that passed through the 3 inch

screens, to the main conveyor and is finally conveyéd to surge stor-

age hoppers with a capacity of 3 day's production.

From the surge storage hoppers 3,035 tons per hour of shale is

fed to the splitter in the screen house. Sixty-five percent of the

shale by-passes the screens and feeds directly'to the surge bin f&r feeding
ato”the retorting plant. The double—deék screens (in parallel plusbéne
‘spare) remove the minus l-inch material on the top screen and minus

3/16 inch material on the bottom screen. The screens are fed by

vibratory feeders. The shale from the top of the screens (2915 tons
per hour) feeds to the conveyor that transports feed to the retorting
plant. The fines from the screens aré conveyed to the briduetting
plant, £rom which an additional 115 tons per hour of briquets are

fed to the retorting plant. Briquetting would not be needed in fhe
case of a TOSCO-type plant since the TOSCO retort. can accommodate
"all fines directly.

The fines are conveyed to the briquetting surge bin No. l'on a
20-inch belt conveyor. This:fine sﬁale is then fed by vibratory
feeders to two parallel hammer mills where it is reduced in size to
minus l4-mesh. From the mills the shale is conveyed to surge bin
No. 2. A vibratory pan feeder is used to feed the milled shaie to

two parallel double—paddie horizontal mixers where it is mixed with

crude 0il, yhich serves as a binder. From the mixers the material
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flows by gravity into the briquetting machines. The briquettes are
moved by conveyors to a surge bin and then are conveyed back to the
. retort feed system (Figure III-8).

The overall dust losses in the crushing and screening operations
are estimated to be 1.3 percent of the shale handled. Half of these fines'
are assumed to occur in crushing and transporting and the balance in
screening. Except for an estimated 35 pounds per hour actuall&
lost to the atmosphere as true airborne particulates, the dust lost
from the process flow streams would be collected periodically, dampened,
and -disposed of with the processed shale from the retorting plant.

| 4, Retorting

In the following discussiqn, gas combustion retorting is
assumed; other processes-could, of course, be used.

‘The retorting plant, comprised of 6 individual, 56-foot diameter
retorts for a 50,000-barr€l~ per day compiex, would be located in
close proximity to the mine mouth. A schematic of an individial
retort is given in FigureVIII-S.

The shale from tﬁe 3-hour surge bins and the briquettes from
the briqugtting plant are fed to the retort feed hoppers, atop
the retorts, using belt conveyors equipped with automatic trippers-
to feed the individual retorts.

For 50,000 bbl/day shale oil production, six retorts each
process 505 tons per hour of shéle>and briquettes and prodﬁcé
370 barrels per hour of crude shale oil, 4.04 million standard
cubic feet pér hour of excess low heating value gas (about 100 Btu's

per cubic foot), and 410 tons per hour of spent shale.
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The ‘shale bed in each retort ié maintaiﬁed at a depth of approx-
imately 18 feet. The freéh feed at the top of the unit is preheated
by the off gases from the retort combustion zone. The shale, at a
rate of 500 pbunds per hour per square foot of cross sectional area,
moves through the preheat zone of the retort. The combustors,
located near the midpoint of the shale bed, are fired with.recycled
low Btu-gas burned with air to heat the shale to retorting
temperature.

About 82 percent of the recycled gas is fed to the bottom of
the retort and is.utilized to cool the spent shale to about 200°F
prior to discharge. The remainder of the recycled gas with the
combustion air is fed directly to the combustor.

The gases from the top of the retorts, with entrained crude
shale oil, flow through rotoclones and electrostatic ﬁrecipitators
for separation of_gases and oil. The crude is then pumped to storage
tanks located at the retorting sité; The low Btu gas islcompressed
for recycle and for use as fuel elsewhere within the processing
complex. The crude shale oil (370 barrels per hour) flbws from éach
retort by pipeline to upgrading storage tanks. |

5. Upgrading

Upgrading the shale o0il would be similar whether surface mining
or undergrdUnd methods are employed. Since a 50,000-barrel-per-day
plant is described, tﬁe values would need to be doubled for

100,000 barrels per day. It should also be recognized that upgrading

I1T-24



facilities could var& materially from those that are detailed
below for purposes of quantified illustration. The system des-
cribed represents.rather intensive upgrading, resulting in a
premium-quality pipeline o0il product and maximum reéovery of
sulfur and ammonia byproducts. Othef possible operating conditions
and variations in crude shale 0oil and individual pfocessés chosen
would cause variations in‘product quaiity, yieids, and fiow.rates.
However;_environmental considerations associated with upgrading
of the crude shale oil would be geperally unaffected;

The crude §11 ffom storage is heated in a tube still and then
charged to a distillation column (Figure III-9).. The crude
charge is separated into a heavy fraction and vapors, these
fractions being approgimately equal in quantity. The overhead
product (vapor) is cooled and depropanized to yield a distillate
product (26,750 barrels per day). The uncondensed gases, con-—
sisting.of C3 and lighterbgases, are utilized as described later.

The bottoms (heavy fraction) from the distillation columns
are fed through a heatér to delayed coking units. Thé feed is
preheated to about 940° F prior to being charged to the druﬁs.
The distillate produdt.from the cokihg units is cooled and
depropanized and_theﬁ, together with the distillation overheads,
is charged to hydrogenation. The coke from the drums, 855 tons
_per calendar day, is stored for sale. The hydrocrackers operate

at 835° F and 1,500 psig and produce a-product containing about

60 volume percent material in the gasoline boiling range. The
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uncondensed gas is used for plant fuel. The liquid hydrogenated
product, having a gravity of about 42° API, is bumped to storage
.as the major sales product,

The gas streams from the hydrogenation, delayed coking, and
distillation units contain the sulfur and nitrogen available for
recovery, the recoverable materialé being in the form of hydrogen
sulfide and ammonia. The streams are processed in the following
manner, An ammonia-water wash is used to remove the hydrogen sulfide
from the coker and distillation gases, and a wafer wash is used to
extract the ammonia and hydrogen sulfide ff&m.the hydrogenatidn gas.
The combined ammonia-hydrogen sulfide-water solution is then heated
to 170° F to drive off the hydrogen sulfide which is scrubbed
with sulfuric acid tb reﬁove traces of ammonia, .The hydrogen
sulfide is reacted with air in a Claus kiln to form sulfur wﬁich
is recovered as a hot liquid and s;ored for sale., The ammonia-
water solution is pressurized to 230 1lbs/square inch gauge and
heated to 330° F to liberate the ammonia, which is cooled, condensed,
and stored for sale in liquid form.

About 89 percent of the waéhed gas from the gas treating plant
is steam reformed to produce the hydrogen needed for hydrocracking. .
The gas ﬁsed forlhydrogen generation is converted to produce 76 per-
cent of the hydrogen theoretidaily‘available with complete conver-
sion of the gas. Using methane as ah exampie (other hydrocarbons-
in the coker gas react in an analogous manner), the conversion

involves two steps.
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CH4 + Hp0—3>CO + 3 Hy =~ &)

CO + Hp0——> €0, + H, | 2)
with the overall result being:

CHy + 2Hy0—3>> CO, + 4H, ' 3)

The first reaction takes place in tubes at 50 lbs/square inch
gauge.and 1,400° to 1,500° F using a nickel catalyst and an excess qf.
steamn, The.endothermic heat of reaction is supplied by burning retort
gas in the fﬁrnace surrounding the tubes.- The hydrogen yield then is
increased by catalytic water-gas shift conversion at 800°F, as illﬁé-
trated by equation (2) above. A hypersorber is used for hydrogen
purification before compression énd introduction to the hydrocracking
unit,

The upgraded oil probably would be shipped via pipeline to a
refining/marketing center outside of the oil shale fegion for final

refining to yield conventional products.

B. In Situ Processing

A conceptual plan for a 50,000-barre1;per-day commercial opera-
tion is presented.in Volume TI. Specific application of thié concept .
is included in the description of the tracts where this techmnique may
be applicabie and would involve flow requirements of the order of
magnitude shown in Figure III-1Q. However, it should be noted that
in sitﬁ processing is in the expefimeﬁtal phase of'devélopment and
there is no assurance that commgrcial.technology can bé developed.

A oumber of in situ retorting experiments utilizing wellbores
from the sufface have been conducted during the past 20 years by
both indusfry and government., Two major problems to date with this
approach have been:
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(1) Insufficient naturally occurring permeability, or failure
to artificially induce sufficient permeability to allow effective
heat transfer and passage of gases and liquids; and

(2) 1Inability to remotely control the process with sufficient
accurac& through wellbores from the surface.

- Besides surface wellbores, other methods proposed’ for inducing
heat underground include mine shafts, tunnels, and fractures created
by a variety of techniques.

A commercial in situ processing system has not yet been demon-
strated. Additional field-scale 0perations'are needed since it is
quite difficult to design meaningful laboratory-scale experiménts.
"Such field tests can be.cqnducted on the-six selected lease sites.

C. Personnel Requireméents

The number of shale industry employees for a given tract is
determined by the processing. system used and the level of production.
For the three processing systems previously mentioned, it is believed
that the following sequences qf direct industry employment will apply.

1. Underground Mining and Surface Processing
(50,000-Barrels-per-Day Production)

During the first 3 years- of application of this system on a
gi§en tract an estimated 200 employees would be required for pre-
commercial field investigations and process design. The commercial.
construction and development period, lasting about 36 months, would
require an average of about 1,500 employees. At steady state, full-
scale, éommercial operation, an estimated 1,300 permanent employees

of all types would be needed.
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2. Surface Mining and Surface Processing
(100,000 Barrels-per-Day Production)

During the initial 3 year term of a surface mining operation
-on'a lease, about 200 employees woﬁld be required for preconstruc-
tion field studies and design. The commercial construction and
development period, which would extend thirty-six months, would
involve an average of about 2,400 employees. Approximately 2,200
permanent employees will be réquired if and when ;teady state com-
mercial operation is finally attained.

3. 1In Situ-Processing (50,000-Barrels-
per-Day Production)

" For the first year of the lease, an estimated 100 employees
would be required for field investigations and process design.
Duringlthe constructi;n period, lasting approximately 36 months,
employﬁent would average about 1,200 employees. 1If commercial

operation is attained, employment would approximate 1,400 employeés.
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IV. ENVIRONMENTAL IMPACT OF PROPOSED ACTION

The leasing of six prototype.tracts for oil shale development on
public lands would produce both direct and indirect changes in the
environment. Impacts include those on the land itself, wééér resources,
air quality, fish and wildlife, grazing, esthetics, reéféatidﬁg and
cultural values, and the existing social and economic eﬁvironment.

A regional assessment of these possible impacts for a 1-million
barrel per day industry is presented in Volume I, Chapter ITII. Pertinenﬁ
information presented in Volume I is incorporated Below by reference
as appropriate.

~The estimates given in this Chapter are for a 30-year period
" over which nearly all of the high grade resource will be exhausted
from a 5,000 acre tract that employs underground mine development.
However, as technology advances, an oil shale,éomplex at full-scale
production may extract recoverable reserves‘in greater quantity than
anticipated in developing these data for the 1ease‘tracts. In tﬁis
case, development at a single surféce mine, for example, may be
possible for periods of up to 50 to 70 years and the impact, thefefore,
would be proportionately greater than the impact considered in this
analysis, but probably of some ratio less than 1:1.

A. Land Impacts

"Major impacts on the land itself as a result of the proposed
leasing program, are concerned with the amount and kinds of surface
disturbances. Effects on soils,‘vegetation, topography, and specific
land and cultural features are considered in this section. Related
effects on wildlife habitat, grazing patterns, water quality and

recreation are described in subsequent sections of this chapter.
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Changes in the land surface have been assessed over the 20-year
lease period provided under the prototype leasing program. 1In most
cases, this would include 5 years of pre-production activity, and
15 years of actual, full-scale production. An estimate is also made
for the changes involved over a 30-year period.

It is gstimated that the six tracts would require 8,000 to 11,000
acres of land surface, both on-site and off-site for construction of
mines, excavations, plant facilities, storage areas, and processed
shale dispdsal areas. An additiomnal 1,700 to 2,000 acres would be

" altered, in part permanently, in construction of roads, utility
corridors for power, natural gas, water and shale oil product lines.
A maximum of approximately 13,000 acres would be required overall for
prototype development, less than 0.1 percent of the oil shale land
surface area in the States of Colorado, Utah, and Wyoming.

The development of each of the six selected tracts is examined
with respect to applicable processing options. Included in.thiS'
evaluation are the mining, rates of productions of o0il and process
wastes, methods of waste disposal, services and roads required and
their location, and 1and surface areas which might be used. These
are the essential technical pérameters which describe the on-site
and related off-site activities that could be expected on each tract.

Common to each of the tracts is the need for oil storage, pipe-
lines, transmission lines, and access roads as set forth in Table’
IV-1. Their effects on the environment, as determined by .their size,b
length, and probable ;oute, have been included in the analysis given ‘
below for each prototype tract.

As indicatedvin Table IV-1, access to Tract C-a would require

widening and improving some 15 to 16 miles of present unpaved road
| ' Iv-2 '



TABLE IV-l.=--Summary of Utilitles and Facilities for Six Prototype Tracts

Area

Tract

Power

Natural Gas

Water

011 Pipeline

Storage

Roads

€-A1

Coloxado

C-a
100,000
B/CD
surface
mine

100

. megawatts

generated

on site or
obtained

3 miles SW
at Stake
Springs Draw

18 inch plpe~
line extension
1 mile away

From 16.5-25.5
cfs from in-
place ground
water or from
an 18 mile long
pipeline to ‘the
White River or
£from a combina-
tion of ground
and surface
water sources

A 30 -mile, 18
inch pipeline
to existing
line at Rangely

Steel vessels
80 acre
requirement

Rifle, Colorado would probably serve
ag the railhead, Access to the site
will be from the Piceance Creek road
to Ryan Gulch; thence south and west
some 7 miles on the Ryan Gulch road;
then north and west to the 84 ranch;

| and from this point, west to the

mine site., Widening, paving and
straightening of somé 15 or 16 miles
of the road will be required,
Another route may be developed from
the Douglas Creek road, which would
provide more direct access to Grand
Junction and Rangely, or alterna-
tively, along the possible water
pipeline route some 18 miles north
to Highway 64 and then to Rangely.

Cc-b
50,000
B/CD
under=-
ground
mine

50

megawatts
generated

on site or
obtalned
from exist-
ing power
about 1 mile
away.

12 inch pipe~
line construc-
tion 2=3 miles
to existing
line along
Piceance Creek

From 8-13

cfs from in-
place ground
water or from a
25 mile long
pipeline to the
White River -
from storage
diverted to
Piceance Creek
or from a com-
bination of -
ground and sur-
face water
sources

A 40 mile, 12
inch pipeline
to Rangely

Steel vessels
40 acre
requirement

Ingress to the tract from the
Piceance Creek road is currently
blocked by patented lands along
the creek bottom, but BIM is
attempting to secure entry per=
mission via Scandard Gulch, Access
is therefore assumed via this road,
which must be widened and paved.

In addition, a heavy duty bridge
willl be required across Plceance
Creek,




TABLE. IV-1.--Summary of Utilities and Facilities for Six Prototype Tracts (Continued)

Area | Tract Power Natural Gas Water 0il Pipeline- Storage Roads
U-a and 50 12 inch pipe- From 8~13 6 miles con- Steel vessels There is a paved state highway
U-b, 50,000 |megawatts line construc- cfs con- struction north 40 acre to Bonanza. From there it will
B/CD under~ |generated tion 15 miles struction of a of the tract, requirement be nécessary to build eight
ground on site or to Bonanza, 10 mile, 16 inch 12 inch pipe-~ miles of primary roads and a
4. obtained Utah pipeline to the line bridge across the White River.
5 from Jensen : White River :
: about 35
miles to
the north
- W-a and 50 12 inch pipe~ From 3-6.5 Construction of Steel vessels Aécess to the tracts would in-
< W-b, 50,000 |megawatts line construc~ cfs con- 35 mile, 12 inch | 40 acre volve improvement of 42 miles
& B/CD in situ | generated tion to existing | struction of pipeline, north- | requirement of road connecting to either
on site or 20 inch pipeline | 50 mile, 10 east to Patrick ‘Interstate Highway 80 to the
obtained approximately 10 | inch pipeline Draw Oil field north, or of 14 miles of road
g from near miles south of west to either to Wyoming State Highway No.
'g Rock Springs tracts the Flaming 430 to the west,
S 40 miles to Gorge Reservoir
= the north or the
Fontonelle
Reservoir




from the Piceance Creek Highway, or Highway 64 along the White River

to the north, or construction of new road to Douglas Cfeek to the west.
Utility corridors would probably include a 30-mile oil pipeline to
Rangley, Colorado, although other pipeline ties are possible. Water,
if needed, could be obtained via an 18-mile pipeline from the White
River due north of the tract. Power, if not generated on-site, may

be obtained 3 miles southwest of the tract at Stake SRrings Draw and

a natural gas pipeline is located in the same direction about 1 mile
away. The laﬁd requiréd for access and utility corridors would range
from 200 to 600 acres of surface.

‘A surfaced ﬁighway e#ists along Piceance Creek adjacent to Tract
C-b. Off-tract road development can therefore be limited to a 2 to 3
mile long conhecting link-from the tract to the highway. A AO;mile
0il pipeline might be coﬁstructed éo Rangley. Surface water, if needed,
could be: obtained from the White River system via a pipeline or through
canals to the upper reaches of Piceance Creek. Power, as an alternative
to on-site generation, is available 1 mile away from the tract, and
natural gas is available 2 to 3 miles away. Accéss and utility corridors
'Would require approximately 200 to 600 acres of surface.

For the two Utah tracts, access could be gained by an 8-mile
extension of a paved state highway at Bonanza. Water would be obtained
probably using a 10-mile pipelinevnorth to thé Whit; River. An oil
product pipeline would need to be constructed to a pipeline located
6 miles north of these_sites. Natural gas is.available 15 miles north
at Bonanza, and power, as an alternative to on-site generatioﬁ, could‘
be available from Jensen, about 35 miles to the norﬁh. A total of

200 to 600 acres would be required.
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Access to Wyoming Tracts W-a and W-b would involve improvement
of about 42 miles of road, to connect the prototype lease sites with
Interstate 80 to the north, or about 14 miles of a now seasonal road
which connects with Wyoming No. 430 to_fhe west. A connecting oil
product pipeline 35 miles long would probably be required to tie in
with a transcontinental line located north of the tract. A power
transmission line will probably be required, with a tie likely to
the Jim Bridger plant (Pacific Power and Light) 40 miles to the
north, near Rock Springs, Wyoming. A natural gas pipeline is located
approximately 10 miles south of the tracts which connects with other
gas lines near Rock Springs. Water requirements wbuld probably be
met through a pipeline diversion from Flaming Gorge Reservoir,
approximately 50 miles to the west. The land surface required from

these activities would approximate 600 acres.

1. Land Requirements, Tracts W-a and W-b

Two adjacent tracts, W-a and W-b, have been selected for leasing
in Wyoming. Only 1 technical option, in situ recovery, has been con-
sidered for the extraction of shale oil from these tracts because of‘
the nature of the shale resources available. No specific environ-
mental differences between tracts were discovered during field in-
vestigatiéns; therefore, the tract impacts have been considered
tééether throughout this chapter.

In situ processing involves heating oii shale in its under-
ground location, thus avoiding the need for‘mining. Various means

of supplying or creating heat that have been tried or proposed include
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underground combusfion, injection of heated natural gas, carbon
dioxide gas, superheated steam, or hot solvents, and combinations
~of the above.

Because of‘the relatively uncertain status of in situ oil shale
technology as compared to above ground.retorting technology, it is
expected that a longer period-of development time will be required-
before commercial-level, in situ production can be shown to
be feasible and produétion attained. However, the concept is
well enoqgﬁ established to permit general assessments of the land
required for in situ processing. This is de;ailed below for the
_Wyoming tracts and is summarized for those in Colorado and Utah.

In all cases, production of 50,000 barrels of upgraded shale oil
per day is assumed. For Tracts W-a and W-b, this would probably
not be until the 6th year of the leases. Land surface required for
surface facilities is about 50 acres.

To illustrate the dynamic nature of in situ brocessing, it ié
estimated that the two Wyoming tracts would require multiple rows -
of 100 wells which would be drilled on a monthly basis (Figure iV-l).
Five rows .of wells would comprise various phases of the active project
with ongoing activities including the retorting itself, preparations
for the next series of wells, and restoration. This active area
would cover 115 acres and would progressively more forward as new
wells were drilled and old ones'plugged prior to removing-the surface
monuméﬁts for purposes of restoration. It would take about 3 yea;s
to fully restore the area; therefore 835 acres would be in some phases

of restoration while 115 acres would have active drilling, plugging,
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etc., in progress. The cumulative disturbed land is shown in Table
IV—é. At the end pf 20 years, this would include 600 acres for access
roads and utilities, 50 acres for surface facilitie;, 115 acres for well
activities, and 835 acres undergoing restoration. The surfacé area
.required for utility corridors and roads (600 acres) is larger than

for any of the tracts in Colorado and Utah becausg the Wyoming tracts
are greater distances from existing facilities.

7

Table IV-2.--Land Requirements for Tracts W-a and W-b.
‘ :

Yeérs Acres
5 ' 300
10 1,600
20 1,600
30 1,600

Subsidence due to in situ processing could cause changes in
drainage patterns. However, subsidence has not been obser#ed in
experimental tests conducted to date. For example, pilot tests are
currently being conducted by the U.S. Bureau of Mines at a location
about.40 miles to the northwest of Tracts W-a and W-b. A 50-week-
test during 1970 provided the opportunity to observe elevation
effects due to. explosive fyacturing:and.retorting the oil shale

in-place. Explosive fracturing at Rock Springs, using up to two

Iv-9



300-quart charges of nitroglycerin, resulted in increasing the
surface elevation by as much as 2 1/2 inches. Extensive core
drilling following the underground retorting experiment indicated
that the oil shale was successfully retorted inéplaqe and that
voids in the oil shale were small. Since large void spaces were
not detected, this suggests that subsidence may not occur. This
was later‘confirmed since, to date, no evidence of surface

_subsidence has been noted following the experiment.

2. Land Requirements, Tréct C-a
Three technical options are considered beio& for extracﬁion
of shale oil from this tract. Based upon available technology,
these are underground mining and surface processings, surface mining
and su;face processing, and in situ processing. The cumulative
land requirements for these options are presented in Table Iv-3,

‘and are separately discussed below.

a; Land Requirements for Underground Mining and Surface Processing
The pgrtinent technical parameters used in Chaptér-III to assess

the impact for this method of shale processing areva production rate

‘ Qf 50,000 barrels per day of shale oil (after the 5th year of the

| lease) reqﬁiring mining of 73,700 tons per day of raw shale based

on an average grade of 30 gallons per ton. This level of:operations

would require disposal of about 60,000 tons per day of retorted

shale.  An area of 140 acres would be required for the plant.
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TABLE 1IV-3.--Land Requirements for Tract C-a.

(Acres)
Requirements Years
5 10 20 30
Surface Mining:
Surface disposal: \
With restoration 2,400 .| 2,700 3,300 | 3,400
Cumulative land disturbed ‘| 2,450 3,200 5,000 | 6,650
Canyons 1/ - D C-E A-F
Surface disposal with back-
£i11
With restoration : 2,450 2,700 3,300 | 2,700
Cumulative land disturbed | 2,450 3,200 4,300 | 4,600
Canyons - D C-F C-F
Underground.Minigg:
Surface disposal:
With restoration 350 700 850 | 1,110
Cumulative land disturbed 350 700 1,450 | 2,210
Canyons . - B B-C B-D
Underground disposal (60%): -
Cumulative land disturbed 350 600 800 | 1,090
Canyons 1/ - D D D
In situ: With restoration 300 775 775 775

1/ See Figures IV-2 and IV-4 and related text.
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Two options have been considered for processed shale disposal:

(1) Surface disposal off-site in canyons 8 miles west of Tract
C-a; 73 acres of land area are required each year. A possible area
délineated for this disposal is shown in Figure IV-2, Assuming a
30-year underground mine development, the area designated B, C, and
D could be used for processed shale disposal.

(2) The second option is disposal of 6Q percent of the material
in mined out areas underground and 40 percent on the surface. During
the first three years of production, éll proéessed éhale'would be dis-
posed on the surface off-site, 8 miles west of Tract C-a, after which
sufficient underground space wéuld be available for partial disposal.
Two hundred and twenty acres of land area are required for the first
3 years, plus 30 acres pér year thereafter. In Figure IV-2, the off-
site area req;ired is shown as canyon D, for a 30;year mine develop-
ment. |

The impact of this activity on the topography is shown in
Figure IV-3, which is a cross section drawn through the canyons.
Canyons B, C, and D would be filled to a depth of about 250 feet should
they be utilizéd for processed shale disposal. It should be emphasized
?hat the particular canyons delineated might or might not be used. They
were oniy chosen to depict the surface area requirements necessary |
for spent shale disposai. However, should they be used, so;e
10,000 linear feet of,Staée Bridge Draw and 9,200 linear feet of:
Right Fork of Eést Fourmile Draw, would be needed for the all-
surface-disposal option over a 20-year period. In a 30-year

operation, 12,400 feet of Vandamore Draw, 10,000 feet of State
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. Bridge Draw, and 10,000 feet of the Right Fork of East Fourmilé Draw,
would be required. If 60 percent of the processed shale is returned
underground, 7,800 linear feet of State Briége Draw will be required
in a 20-year operation, and 12,900 linear feet of Vandamore Draw will
be required for disposal in a 30-year operation.

'b. Land Requirements for Surface Mining and Surface Processing

This method would involve the excavation and disposal of over-
burden, mining of the oil shale and associated minerals, processing,
disposal of processed shale, disposal of any excess grouhd water
produced in the open pit, and restoration of-the mined-out:areas.

The pertinent technical parameters assumed to be applicable to Tract
C-a for this development method include production of 100,000 barrels
per day of shale oil (after 5th year of lease) which would require
mining 147,000 tons per day of raw shale (30 gallons per ton); At
this scale operation, disposal of about 118,000 toﬁs per day of
retorted shale would be required. Land area required inéludes 150
acres of facilities plus 40 to 85 acres per year for mine development.
Overburden from the operation is assumed to be stacked on the
surféce off-site, west of the tract. Fiéure IV-4 illustrates an
area that could be utilized. Overburden diéposal could continue
“until the open pit operation had reached a stage at which all or
part of the new overburden ﬁined could be disposed of in the pit
floor. For purposes of illustration, this was assumed to occur
after 16 years of full-scale production. The overburdeh, 256 million
cubic yards, would cover an area of 980 acres and would be disposed
6f at a rate of 30 to 65 acres per year. An illustration of the

impact of this operation on the topography is shown in Figure IV-5.
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If the overburden were disposed of in Water Gulch, a total of
17,000 linear feet would be needed. This areé would no longer be
needed for overburden disposal in the latter years of the lease, if
overburden were returned directly to the pit.

Two options have been considered for the disposal of processed
oil shale:

(1) Diquéal off-site, in canyons west of Cathedral Bluffs,
which require 140 acres per year; and

(2) Disposal off-site, as above, until material can ée back-
filled into mined out areas of the pit. .Figures IV-2 and IV-4
illustrate those areas that_woﬁld be large enough to contain the
spent shale should this form of mining be selected.

If the processed shale were permanently plated in the dry canyons
immediately west of the Cathedral Bluffs, on land devoid of oil shale,
some 2,200 acres of canyon land would be used. About 14,000 linear
feet of Vandamore Draw, 16,000 linear feet of Philadelphia Creek, and
8,700 linear feet of State Bridge Draw would be permanently altered
in appearance (Figure IV-2). Ovef the first 20 years, a total
acreage of about 5,000 acres would be needed both on- and off—site.

Processed shale from a 30-year operation would require an
additional 1,650 acres or 6,650 total acres. The canyons described
above could be utilized plus 10,000 linear feet of ﬁeft Fork East
Fourmile Dfaw, 10,000 linear feet of Right Fork East Fourmile Draw,
an additional 1,300 linear feet of State Bridge Draw, and 7,500
lipear feet of Cow Canyon. An alterﬁative méde of operation might

be to return the spent shale to the floor of the surface mine after
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the pit opening was large enough to permit returﬁ as backfill (about
16 years). 1In this case, approximately 1,800 acres of canyon lands
off-site would be permanently filled, contoured, and revegetated.
This disposal method would require 10,000 linear feet of Vandamore
Draw, and 7,500 feet of Cow Canyon. Total land required using this
mining option would include the 1,800 acres described above, 400
acres off-site, 200 acres for plant area, 1,200 acres for the surface
mine, and 1?000 acres for overburden disposal for a total of 4,600

acres,

c¢. Land Requirements for In Situ Brocessing

In situ.processing would involve surface inection and extraction
wells along lines previously described for the Wyoming tracts, except
that the well pattern and surface. areas woulq differ. For an assumed
production rate of 50,000 barrels per day of shale oil (probably not
until at least 6th year of the lease), surface facilitiés'would re-
quire 45 acres; an additional 15 acres would be active due to well
drilling and completion work and areas previously active will be
going through various phases of gestoration. Tract C-a has a much |
thicker zone of o0il shale (450 feet);lthus the surface area require-
ments would be considerably less thag those for Wyoming. While
the probability of subsidence is gréater than discussed for Tracts W-a
and W-b above, significant displacement is.not expecte&.

Whatever processing method were employed on this tract,.some
175 to 225 acres of surface, most of which would be off-site, would .‘

be required to create utility corridors and roads.
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3.- Land Requirements, Tract C-b

This is the second tract selected in Colorado for possible
leasing. Available technical information and the most likely
methods for mining, processing, and waste disposal for this tract
are described below. Two technical options are considered for
extraction of shale oil from this tract. Based on current technology,
these are: |

(i) Underground mining and surface processing, and

" (2) 1In situ processing by surface well extraction.

Cumulative land requirements for these two options are shown

in Table IV -4, and are discussed below.

TABLE IV-4.-<-Land Requirements for Tract C-b

(acres)
Years
5 10 20 30
Underground:
Surface disposal:
With restoration - 350 700 | 850 1,110
Cumulative land disturbed 350 700 (1,450 | 2,210
Canyons o : - A A-B A-C
Underground disposal (60 percent) 350. - 600 800 1,090
Canyon - A A A
In situ: 300 | 790 790 790
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a. Land Requirements for Underground Mining and Surface Processing

On the basis of current technology, underground mining and sur-
face'processing appears to‘be the m&st feasible processing systém ’
for Tract C-b. Surface mining is not considered to be economic
because of the high overburdeﬁ to ore ratio of the depdsits on the
tract. Thé key technical parameters used to estimate the impact of
development were 50,000 barreis per da& of shgle oil (after 5th year
of leage) which would require mining and processing 73,700 tons per
day- of raw shale (average 30 gallons per ton) énd disposal of about
60,000 tons per day of processed shale.l The land surface area
required for plant facilities would total 140 acres. Two options
were considered for processed shale disposal as is shown in Table
IV-4 and Figure IV-6: |

(1) For surféce disposal partiélly on—éite, the laﬁd required
would total 73 aéres per year in the aréas delineated in Figure IV-6;
and | | |

(2) Disposal of 60.percent in mined out areas underground,

40 percent on the surface,

During the fifst 3 years of production, all proceséed shale
_would be disposed on surface until sufficient underground surface
was available. .The surface land requirements would be 220 acres
during the firsf 3 years and 30 acres per year thereafter. The
impact of disposal on ﬁhe:toﬁography of the aréa is given in a
Crosslsection through the described canyons Eefore and after dis4_

posal as shown id Figﬁre v-7.
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FIGURE IV-6,--Possible Area for Spent Shale Disposal, Tract C-b.
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Over a 20-year period, processed shale would require 1,100
acres for total surface disposal on-site and near-site. ‘For this
study, some 19,200 feet of the West and Middle Forks of Stewart
Culch were considered for that purpose. Alternatively, 450 acres
on-site would be required if 60 percent of the waste were to be re-
turned underground to the mine after the third year of operatibn.

In al30-yeér operation with total processed shale disposal on
the surface, 32,400 linear feet of West, Middle, and Easf Fork of
Stewért Gulch would be required. Requirements would decrease to
12,900 linear feet of the West Fork of Stewart Gulch if 60 percent
were backfilled to the mine. .If the lower zone shales were eventu-
ally mined and the accompanying saline minerals recovered in sub-
stantial quantities,.it is poséible that all of the processed shale
could evéntually be returned underground as mine backfill, with no
permanent need for surface disposal.

Approximately 170 to 200 acres of surface, most of which would
be off-site, would be used in>constructionlof utility cdrridoré and

roads, .

b. Land Requirements for In Situ Procéssing

The pertinent techﬁical parameters assumed for in situ processing
on Tract C-b included a production rate of 50,000 barrels per day
of shale 0il not to be attained until at least the 6th year of the.
lease, Thé active well area and restoration area will be similar
to that given for Tract C-a. In this case, 15 wells will have to
be drilled each ﬁonth as the undergrbund retorting continues to

move.,
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In situ processing of shale on Tract C-b would produce less
surface alteratioﬁ fhan on any of the other in situ tracts.
Beyond the 50 acres of surface occupied by above ground processing

facilities at any one time, 140 acres would be neededlfdr the
well drilling, producing, and restoration cycle, as detailed
earlier for the Wyoming tracts earlier.

If either underground mining or in situ processing were
carried out on Tract C-b, some surface subsidence might eventu-
ally occur. The possible'effects of subsidence inélude surface
displacement (presently of unknown magnitude, but possibly in
thé order of tens of feet), interference with aquifer‘water
movement, and changes in surface drainage patterns. However,
subsidence, if it occurs at all, would probably not occur until
years after operations have ceased. In the case of underground
mining, return of processed shale to the mine aS-backfill would

be expected to minimize the danger of such subsidence.

4. Land Requirements, Tracts U-a and U-b
Two tracﬁs, U-a and U-b, have been chosen for leasing in
Utah. These tracﬁs are adjacent, and no significant environ-
mental differences were-discoyered during field investigationé;
consequently, ﬁheir,environmental impacts have been considered
together. Two technical options are considered for extfaction

of 0il shale from these tracts:
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(1) Underground mining and surface processing; and

(2) 1In situ processing with surface well extraction.

Surface (open pit) mining is not considered to be economic on
either tract because of the high pverburden/ore ratio of the deposits
on both tracts (5.6/1 to 14.0/1 on U-a, and up to 7.0/1 on U-b). The
cumulative land fequirements are illustrated in Table IV-5 and dis-

;usséd below,

TABLE IV-5.--Land Requirements for Tracts U-a and U-b

(acres)
' Years
Requirements
5 10 20 30
Underground:

Surface disposal: )
Cumulative land disturbed 350 700 1,450 2,210
Canyon : A A A A

Underéround disposal (60 percent):
Cumul ative land disturbed 350 600 800 1,090
Canyon A A A . A
In situ 300 | 1,790 1,790 1,790

a. Land Requirements for Underground Mining and Surface Processing

The pertinent technical parameters for underground mining and
procéssing of Sites U-a and U-b are summérized below for a combined
production of 50,000 barrels per day from the tracts (after 5th year‘
of 1eas¢). To supply the raw material for this scale of opefations,
73,700 tons.per>dayiof raw shale would be mined (average 30 gallons
per ton) and about 60,000 tons of processed shalé would be disposed

of each day. Land surface required for plant facilities would total

140 acres.
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Two optibns are considered for processed shale disposal;

(1) Surface disposal involving both on-site and adjacent
land, assuming a dump 256 féét high. Land area required for
this operation would equal 73 acr;s per year.

(2) The second option is disposal of 60 percent in mined-
out areas underground and 40 percent on surface. For this
first three years of production, until sufficien£ underground
space is created, all disposal would be on surface. Land area
requifed would total 220 acres over the first three years,
élus 30 acres per year thereafter.

As shown in Figure IV-8, a possibie disposal site is
located on and south of Tract U~-b. This area is suggested in
order to illustrate the acreage requirement; however, it is not
intended to be the onl& choice for disposal purposés. In the
assumed case, the canyon width averages about 4,060 feet. If
"the spent shale was piled to a depth of 250 feet, the terrain
after disposal would be similar to that shown by the cross sec-—
tion in Figure IV-9.

In a 20-year oil shale operation,'processed shale would-
require 1,100 acres for total surface disposal on.and near fhe
site, disgurbing 15,600 linear feet of Evacuation Creek.

About 450 on-site acres would be reqﬁired, if 60 percent of the
waste were to be returned underground .to the mine and 6,300
linear feet of Evacuation Creek would be required. In a 50—

year operation with total surface disposal, 25,800 linear feet-
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of Evacuation Creek would be covered. If 60 percent of the waste
were to be returned underground to the mine, only about 10,500
linear feet of Evacuatiop Creek would be needed.

Approximately 180 to 200 acres of surface, most of which would
be off-site.(See Volume II, Chapter III) would be required for utility
corridors and roads.

b. Land Requirements for In Situ Processing

The pertinént technical parameters assumed for this method of
shale processing are 50,000 barrels per day of shale oil (probably
not until at least the.6th year of the lease). The land surface area
required for facilities is estimated to be 50 acres. With oil shale
resources thickness of 45 feet on Tract U-a, and 50 feet on Traét U-b,
drilling of about 120 weils will be required each month to recovér
50,000 barrels of oil per day. A large number of these wells could
be drilled prior ﬁo actually starting the in situ processing operation.

About 1,140 acres would be active with either some phaée of well
completion, operation, or restoration work. Once the surface area of
the tract was restored, this area would be similar to that prior to
underground retorting. Damage to the ground surface in the active
well area wéuld be caused by drilling pads, moving equipment iﬁ and
but, and generally trampling the area around the active injgctioﬁ
and producing well,

If either underground or in situ mining is carried out on
- Tracts U-a and U-b, surface subsi&ence might occur. In the case of
underground mining, return of processed shale to the mine as back-
fill would be eipected to eliminate the possible effect of subsi-

dence as described previously for Colorado Tract C-b.
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5. TImpact on Vegetation

Projected vegetation impacts associated with construction and
operation of surface facilities, mining activities, overburden, and
processed_shéle disposal, and development qf.utility corridors will
vary considerably from tract to tréct depending upon the development
options considered. The physical characteristics of the individual
tracts will also determine impacts.

Existing vegetation will be essentially eliminated from all
land surface allocated to surface facilities, overburden storage,
vstockpiiing, borrow areas, and waste disposal. Mining activities
and waste disposal dssociated with underground mines will destroy
thé vegetation on small areas around the mine openings.

Vegetation changes will take place on the entire surface area
involved in in situ shale oil extraction activities. Existing
vegetation will be eliminated from drill pad sites and the vegetatioﬁ
on the areas between drill pads will be damaged by trampling and
ﬁobile_equipment operation.

Utility corridor development will cémpletely remove existing
vegetation from portions of the corridor and much of the balance
of the -corridor areas Wili.experience substantial trampling impact
from mechanical activities.

Revegetation is called for on portions of these areas when
backfilling and surface plécement of overburden has progressed'fo
a point where workable areas are available for rehabilitation and
when construction is complete in utilit& corridors and operations

have progressed through in situ areas that have been developed.
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The existing vegetative complexes of these areas have evolved
over long periods of time. The species and species groups are
interdependent and in a reasonable degree of natural balgnce and
stability. The natural balance between species and groups of épecies
will be altered in some processing options (for example, in situ
processing) or completely destroyed on others, such as mine deveiop-
.ment and proéesSed shale disposal areas.

In general, revegetation can be initiated on such disturbed
areas as soon as the activity is terminated. The nature of the
resulting new plant communities and the pattern of the ensuing
successional changes will also vary distinctly from site to site
depending upon site cﬁaracteristics, types of disturbance, species
planted,‘revegetation-methods, and subsequent management,

As described in Volume I, Chapter I, Section 2, a considerable
body of information is available on revegetating native soils.
Relatively successful cover establishment can be anticipated on
disturbed native séils in areas such as utility corridors, road-
side cuts, and similar éircumstances. However, as explained in
Section 3, Chapter II, Volume I, information on fevegetation of
processed shale and deeply distufbed,parent soil materials is
rather limited, research having emphasize@ grasses witﬁ.only:
limited attention having been given to forbé and almost no long-
term studies on shrubs, Thus, the optimum selection of species,
germination.and survival rate, and expected density of cover have
not yet been fully-established nor can the fuﬁure pattern of

succession be predicted with certainty.
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if mixtures of native species, which include the major climax
(or desired sub-climax) species, are used to revegetate disfurbed
native soils, naturai progression may be relatively rapid. The
_planting of older age class shrub and tree seedlings could accelerate
the establishment of more stable plant communities.

If exotic species are used, particularly as monocultures,
successional changes will be much more extensive as the introduced
species will evéntually be replaced by natives beginning with aggres-
sive invader species and ending with climax or "use sub-climax" species.
Exotic plant monocultures can survive for extended periods with
adequate management., However, they are susceptible to severe set-
back by adverse climatic conditions and insect or disease infectiomns,
destroying the cover and increasiﬁg erosion. Maintenance of non-
ﬁative species would therefore require long-term management.

Establishment of initial cover and successional change on pro-
cessed shale disposal sites will be constrained by thé plant growth
media, and the semi-arid climate, exposure, slope, and cultural
practices, including temporary irrigation and fertilizationm.
Revegetated proceésed shale areas will be fragile sites highly sﬁé-
ceptible_ts damage from biotic influences such as impropér grézing
or fire,

For processed shale disposal and excavated areas, two broad options
are available: (1) cover thé site with native soils, and (2) use the
processed shale or substrata as the plant growth media., If the former
is used, and the processed shale is covered with native top soil to

a sufficient depth, native plant species may become established and
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successioﬁ toward a stable climax or sub-climax plant community

should be similar to that on disturbed native soil sites. Con-

versely, the initial plant cover established directly on unleached processed
shale would be limited to salt folerant species. The new climax

plant community would consist of plants adapted to the plant growth

media and local climatic conditions. It would probably include

species found in salt dese;t shrub types of the region.

Succession to climax or Muse sub-climax" plant communities
would be accelerated by plaﬁting mixtures of nati#e species adapted
to the new site conditionms. ~The duration and amount of artificial
fertilization and irrigation would also significantly affect suc-
cessién. The reliability of establishing and maintaining an effec-

tive plant cover over the long-term is uncertain.

a., Tract C-a

(1) The approximate acreage of vegetation disturbed by under-
ground mining of Tract C-a is shown in Table IV-6. This table also
compares the acreage needed for total surface disposal with the
acreages that will be needed if backfilling is used. Underground
mine and surface retort development would result in elimination of
existing vegetation or significant vegetation damage on the following
acreages of the vegetation types on the tract and on associated off-

site areas if all processed shale is disposed of on the surface:
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TABLE IV-6.-Vegetat£on Impact Areas, Tract C-a, Underground Mine

-Plant Communities

Vegetation Disturbed, Acres

Facilities

Mine and
Overburden

Process Shale

Surfacel/

BackfillZ/

Utility
Corridors

" Totals

Surfacek/

Backfills/

Loamy slopes
Big sage, service-
berry, wheatgrass

Pinyon-juniper
Pinyon, juniper,
serviceberry, stipa

Rolling loam
Sagebrush, wheat-

grass

Deep loam
Sagebrush, stipa

Mountain swale
Wheatgrass, wildrye

Loamy breaks
Bitterbrush,

serviceberry

Rough broken land
‘Serviceberry,
primrose Indian
-ricegrass

49

42

21

14

5

186
558
56 .

40
60

30

930

74

222

20

16

24

14

370

60

30

30

20

20

10

30

300

632

110

67

94

47

960

188

296

74

43

58

31

400

Totals_

140

10

1,860

740

200

2,210

1,090

1/ Disposal totally on surface. .
2/ Maximum backfilling of spent oil shale into mine workings.



Pinyon-juniper type approximately 630 acres
Sagebrush types ' " 480 "
(loamy slopes, rolling loam,
and deep loam sites)
Serviceberry, bitterbrush types " 1,010 "
(loamy breaks and rough broken ,
and sites)
Wildrye, wheatgrass type " 90 "

approximately 2,210 acres

If processed shale is placed underground in mine voids to the
maximum possible extent, the acreages of vegetation types affected

will be as follows:

Pinyon-juniper : approximately 300 acres
Sagebrush types " 300 ¢
Serviceberry, bitterbrush types " 430 "
Wildrye, wheatgrass type " 60 "

approximately 1,090 acres

(Z)I-Table IV-7 shows the appro#imate acreage of disturbance
for specific plant communities if Tract C-a was developed as a sur-
face mine. Surface mine development with surface disposal of pro-
cessed shale and overburden would result in vegetation loss or

damage to the following acreages of on-site and off-site vegetation

types:

. Pinyon- juniper _ approximately 1,400 acres
Sagebrush types " 2,260 "
Serviceberry, bitterbrush types .m 2,540 v
Wildrye, wheatgrass types " 450 '

approximately 6,650 acres

If overburden and processed shale is backfilled into the mine

pit to the extent possible, the acreage of vegetation types affected

-will be as follows:
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TABLE IV-7.-Vegetation Impact Areas, Tract C-a, Surface Mine

Vegetation Disturbed, Acres

Process Shale Utility Totals

Plant Communities Facilities | Mine | Overburden | Surfacel/ | Backfill2/ | Corridors Surfacel/| Backfill2/

Loamy slopes 75 360 300 380 182 120 1,235 1,037
Big sage, serviceberry,
wheatgrass

Pinyon-juniper 40 180 100 1,000 456 80 1,400 856
Serviceberry, stipa

Rolling loam 35 180 150 120 54 60 545 479
Sagebrush, wheatgrass

Deep loam 20 120 120 180 91 40 480 391
Sagebrush, stipa

Mountain swale 20 120 100 170 91 40 450 371
Wheatgrasses, wildrye

Loamy breaks 10 60 70 80 36 20 240 196
Bitterbrush, service-~ .
berry, Indian ricegrass

Rough broken land : 0 180 140 1,940 910 40 2,300 1,270
Serviceberry, primrose
Indian ricegrass

Totals _ 200 1,200 980 3,870 1,820 400 6,650 4,600

1/ Disposal totally on surface.

2/ Maximum backfilling of spent oil shale into mine workings.



Pinyon- juniper type approximately 860 acres

Sagebrush types " 1,900 "
Serviceberry, bitterbrush types " 1,470 "
Wildrye, wheatgrass " 370 "

approximately 4,600 acres

(3) The approximate acreages disturbed for particular plant
communities by in situ processing is shown in Table IV-8. 1In situ
shale bil extraction activities would eliminate existing vegetation
from drill pad sites and result in considerable trampling and physical
damage to vegetation on the areas between drill pads from mﬁbile
equipment operations. Thus, vegetation changes will take.place on
much of the surface area involved in in situ shale oil extraction
activities. The acreages of the particular vegetation types involved

are summarized as follows:

Pinyon-juniper types approximately 310 acres
Sagebrush types " 930 "
Serviceberry, bitterbrush types 7 " 130
Wildrye, wheatgrass types " 160 "

approximately 1,530 acres

b. Tract C-b

(1) Table IV-9 shows the approximate acreages disturbed for
specific plant cémmunities if Tract C-b were developed as an under-
ground mine, It also shows the acreages needed if backfilling were
employed, Undergrodnd mine and surface retort developmenf would
eliminate or significantly damage vegetation on the following acre-
ages of the_vegetatibn type on the tract and on associated off-site

if all processed shale is disposed of on the surface:
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TABLE IV-8 Vegetation Impact Areas, Tract C-a, In Situ Extraction

Plant Communities

Vegetation Disturbed, Acres

Facilities

 Drilling

Overburden

Processed
Shale

Utility
Corridors

Total

Loamy slopes

big sage, service-
berry, stipa

Pinyon-juniper
pinyon, juniper,
serviceberry stipa

Rolling loam

sagebrush, wheatgrass

Deep loam

sagebrush, wheatgrass

Mountain swale
wheatgrass,
wildrye

Loamy breaks

bitterbrush, service-

berry, Indian ricegrass

Rough broken land .
serviceberry,
primrose, Indian
ricegrass

18

12

300

180

150
100

100

50

0

0

200

120

90

.60

50

30

50

518

312

249
164

155

82

50

- Totals

50

880

600

1,530
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TABLE IV-9.-Vegetation Impact Areas, Tract C-b, Underground Mine

Plant Communities

Vegetation Disturbed, Acres

Facilities

Mine and
Overburden

Process Shale

Surfacel/] BackfillZ/

Utility
Corridors

Totals

Surfacel/

Backfi112/

Pinvon-juniper

Pinyon-juniper, service-|

berry, stipa

Loamy slopes

Big sage, serviceberry
wheatgrass

Rough broken land
Serviceberry, primrose,
Indian ricegrass

Rolling loam

Sagebrush, wheatgrass

Deep loam
Sagebrush, stipa

Mountain swale
Wheatgrass, wildrye

Loami breaks
Bitterbrush, service=-

berry, Indian ricegrass

Brushy loam
Serviceberry,
wheatgrass

50

50

20

370 150

- 560 - 220

190 70
180 80
180 70

90 30

290 120

50

50

40

20

10

10

10

10

475
665
40

230
195
195

105

305

255

325

110

95

85

45

135

Totals

140

10

1,860 740

200

2,210

1,090

1/ Disposal totally on surface.
2/ Maximum backfilling of spent oil shale into mine workings.



Pinyon-juniper type , approximately 475 acres

Sagebrush types b 1,090 "
Serviceberry, bitterbrush types " 450 "
Wildrye, wheatgrass type " 195 v

approximately 2,210 acres

If processed shale is placed underground in mine voids to the

maximum possible extent, the acreages of vegetation types affected

will be:
_Pinyon-juniper type - approximately 255 acres
Sagebrush types oon 530 ¢
Serviceberry, bitterbrush types " 220 "
Wildrye, wheatgrass type " 85 "

approximately 1,090 acres

(2) In situ processing would disturb particular plant communities
in the acreages shown in Table IV-10. The acreage of the particular
vegetative types on which existing vegetation would be eliminated or

seriously damaged by in situ shale o0il extraction activities are:

Pinyon-juniper type approximately 460 acres
Sagebrush types ' " 810 v
Serviceberry, bitterbrush types " 290 ¢
Wildrye, wheatgrass type : " 75 "

approximately 1,635 acres

c¢. Tracts U-a and U-b

(1) The approximate acreage of vegetation disturbed-by under-
ground miﬁing of Tracts U-a and U-b is shown in Table IV-1l., This
table also compares the acreage needed fot tota1 surface dispoéal
with the acreages need if backfilling_is ﬁsed. Underground miné and.
surface retort development would eliminate or significantly damage
Vegetﬁtion on the following acreages of the vegetation type on the
tracts and on associated off-site>areas if all processed shale is

‘disposed of on the surface:
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TABLE IV-10 Vegetation Impact Areas, Tract C-b, in Situ Extraction

Deep loam

Vegetation Disturbed, Acres

Plant Communities

Facilities

Drilling

Overburden

Processed
shale

Utility
Corridors

Total

Pinyon- juniper,
Pinyon-juniper, servicef
berry, stipa

Loamy slopes

Blg sage, service-
berry, wheatgrass

Rough broken land
Serviceberry, primrose,
Indian ricegrass

Rolling loam

Sagebrush, wheatgrass

Sagebrush, stipa

Mountain swale
Wheatgrass, wildrye

Loamy breaks

Bitterbrush, service-
berry, Indian rice=-
grass

Brushy loam

Serviceberry, wheat-
grass

10

20

10

300

290

150

160

40

105

150

150

120

60

30

30

30

30

460

460

120

22Q

130

75

30

140

Totals

50

985

600

1,635
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TABLE IV-1l.-Vegetation Impact Areas, Tracts U-a and U-b, Underground Mine

Plant Communities

Vegetation Disturbed, Acres

Facilities

Mine and
Overburden

Process Shale

Surfacel/ Backfi11£7

Utility
Corridors

Tota

Surfacel/

Back£i112/

Pinyon-juniper
Juniper, service-
berry, Indian ricegrass,
stipas

Salt desert breaks
Four-wing saltbush,
greasewood, Indian
ricegrass

Loamy salt desert
Shadscale, winterfat,
willdrye, stipas

Rough broken land
Big sage, black sage,
bluegrasses

L

90

50

1,120

560

180

440

230

70

110

50

10

30

1,325

665

190

30°

645

335

80

Totals

»

140

10

1,860

740

200

2,210

1,090

1/ Disposal totally on surface.

2/ Maximum backfilling of spent oil shale into mine workings.



Pinyon—juniper type approximately 1,325 acres

Saltbush-greasewood type _ " 665 "
Shadscale-winterfat type " 190 "
Sagebrush types " 30 "

approximately 2,210 acres

I1f processed shale is placed tnderground in mine voids to the

maximum possible extent, the acreages of vegetation types affected

will be:
Pinyon-juniper type approximately ' 645 acres
Saltbush-greasewood type " 335 "
Shadscale-winterfat type . W 80 "
Sagebrush types " 30 "

approximately 1,090 acres

(2) Table IV-12 shows the acreages of specific plant communities
disturbed if Tracts U-a and U-b used in in situ processing. The acre-
ages of the particular vegetative types on which existing vegetation
would be eliminated or seriously damaged by in situ development, pri-

marily trampling by mobile equipment, are:

Pinyon-juniper type : approximately 5,590 acres
Saltbush-greasewood type " 2,190 "
Shadscale-winterfat type " 430 ¢
Sagebrush types . 490 "

approximately 8,700 acres

d. Tracts W-a and W-b

The approximate acreages of vegetation disturbed by in situ pro-
cessing with Tracts W-a and W-b is shown in Table IV-13, The acre-
ages of tﬁe parficq%ar vegetative types én which egisting vegetation
would be eliminate& or seriously damaged.by in situ shale oil e#trac-

tion activities are:
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TABLE IV-12 Vegetation Impact Areas, Tracts U-a and U-b, In Situ Extraction

Vegetation Disturbed, Acres

: Processed | Utility
Plant Communities Facilities ] Drilling Overburden shale Corridors Total

Pinyon-juniper 30 - 5,230 0 0 ' 330 5,590
juniper, serviceberry, ' '
Indian ritegrass
stipas

Salt desert breaks 20 2,020 0 0 150 2,190
Four-wing saltbush,
greasewood, Indian
ricegrass

~Loamy salt breaks 0 400 0 0 30 : 430
Shadscale, winterfat, :
wildrye, stipas

Rough broken land - 0 400 0 0 90 490
Big sage, black sage,
bluegrasses

Totals - 50 8,050 , 0 0 600 8,700
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TABLE IV-13 Vegetation Impact Areas, Tracts W-a and W-b, In Situ Extraction

Vegetation Disturbed, Acres
\ L. i Processed Utilit
Plant Communities Facilities Drilling Overburden Shale Corridors Total
Very shallow soil 35 4,119 0 0 323 4,477
black sage, bluebunch
wheatgrass
Saline upland : 10 1,524 0 0 150 1,684
big sage, western
wheatgrass
Shallow sandy 5 927 -~ 0 0 120 1,052
shadscale, .sage- .
brush, bluegrass
Saline lowland 0o 50 0 0 7 57
saltgrass, seages,
greasewood
Totals 50 6,620 0 0 ’ 600 7,270




Black sage type approximately 4,477 acres

Big sage type " 1,684 v
Shadscale type " 1,052
Saltgrass type " 57 "

approximately 7,270 acres

The major consequences of removal or reduction of vegetation
wili be losses in soil stability, wildlife habitat, and livestock
forage. The effect of vegetation changes on wildlife popﬁlétioﬁs
and on livestock grazing are explained in Sections D and E. Revege-
tation measures will be carried out in accordance with the lease
stipulations described in Chapter V. The expecte& pattern of suc-
ceésional changes and the naturé of fhe resuliing plant communities

is described in Volume I, Chapter I, Section D.
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6. Impact on Specific Land and Cultural Features
a. Genmeral
Impacts on water, air quality, fauna, grazing, recreation, and
the socio-economic enviromment are covered in Sections B through G
of this chapter. This section discusses the effects on specific
physicai.and cultural features not elsewhere considered (See Figufes

11-3, 11-5, 11-9, 1I-11, I11-15, II-17, Chapter II, Volume II).

As with other impacts, thé'nature and éeverity of these effects
will déﬁend:upon the type, size, and design of each specific oil
shale opefaﬁion. bAs'an example, simply choosing a different.access
route to a tract might changé the impact on a particular feature

from severe to virtually zero.

b. Colorado Tracts

(1) Tract C-a.- If this tract is mined by surface mining methods,"
it is expected that the entire.surface would be excavated leaving a
different physical configuration than presently exists. At this
time, the ultimate land form cannot be determined since it will
depend‘upon the particular mine and waste disposal system design,
as well as the type of restoration adopted. If backfilling of the
pit is employed, approximately the same elevation as the original
surface may be expected-after the operation is completed. However,
variations in bapkfilling could make the elevation higher or lower.
Thé'canyons of Dry Fork, Corral Gulch,vand Box Elder Gulch in this

roughly 3-mile area will cease to exist. 1In addition, Water Gulch,
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a tributary to Corral Gulch which is west of the tract, or some
other nearby area, may be used for disposal of overburden as illus-
trated in Figure IV-4. 1In this case, it would also have a new
physical configuration upon completion of mining operations (See
Figure 1IV-5).

Underground mining would have much less effect upon the land
surface unless subsidence were to occur at some future date. With
an underground mine, it is probable that the drainage pattern ovér
most of the area of the tract would be unaltered except to divert
runoff around mine and plant facilities.

A private hunting camp, consisting of several structures, is
located in the southern half of Sec. 33, T. 1 S., R. 99 W. It is
used during the fall for é few weeks each year., The owners of the
camp have title to 160 acres of the surface. 0il, gas, oil shale,
and other rock valuable as a source of petroleum and nitrogen are
reserved to the United States. 1In many instances, industrial opera-
tors will purchase the surface rights from present owners.

Surface mining of the tract would eventually necessitate re-
moval of the buildings and preclude any other surface use of the
area until mining was completed and restoration begun. Underground
mining would not preclude use of existing improvements unless sub-
sidence of the surface took place. The cumulative effect of any
subsidence would not take place for many years and it is unlikély_
the buildings would remain in serviceable condition that long. In
any event, the owners could retain use of the surface until mining

operations directly interfered. Thus, the impact on the hunting
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camp would depend 1arge1y on the mining method used and how rapidly
the tract is developed.

Present access to Tract C-a is via an unimproved road up Corral
Gulch and Box Elder Gulch. This road would probably be improved and
continue to provide public access through the area. 1Its improvement
would not affect any residential or other structures. Alternative
access could be developed from Douglas Creek Valley about iO miles
' to the west. This would require extensive road building through
Cathedral Bluffs, resulting in a greater amount of traffic through
more remote lands and greaﬁer impacts on aesthetics than the Corral
Gulch road, improvement. Some of the existing primitive roads across
the tract are now used primarily by ranchers and hunters. These

might be blocked by development forcing use of alternate routes

around the tract.

The Reigle Ranch, located about 3 miles southeast of Tract C-a

in Sec. 19, T. 2 S., R. 98 W., has been sold to an o0il company with
the exception of the lands immediately around the ranch headquartefs
buildings whicb would pfobably continue to be occupied year round.
The ranch lands have been leased for ranching purposes. A ditch
along Ryan Gulch in ;his area is used to irrigate hay and pasture
lands., It is closest to the lease tract in Sec., 24, T. 2 S.,
R..99 W.,bbut should not be affected by operations on the tract
unless its water source is affectéd or the water right converted
to other use,

Development of Tract C-a should not directly affect residents

or current operations of the Reigle Ranch., The sales terms,
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lease-back arrangements, and the plans of the majority titleholder
are not known. Such factors would determine whether the operation
continues as at present.

(2) Tract C-b.- Development of this trdct would probably be
by either a conventional underground mine or some in situ process.
Thus, radical changes in the tract surface from mining are unlikely
unless subsidence occurs., Future subsidence effects could signifi-
cantly modify stream courses. lIn thié case, surface displacement
of tens of feet may occur if backfilling is not used, and of less
than ten feet if backfilling is used. However, it is not possible
to precisely predict the location or degree of this impact. Con-
sidering the state of technology, in situ mining seems less likely
than underground mining. .The surface disposal plan and the resulting
surface area requirement will affect the land impact expected from
waste disposal. Three areas which may be used for disposal are the
West, Middle, and East Forks of Stewart Gulch. Several miles of
these would be filled with compacted spent shale to a maximum depth
of 250 feet if all material were disposed of on the surface. 1If
60 percent of the spent shale is placed in mined out areas under-
ground, as is theoretically possible, the requirement would be
reduced to only the West Fork of Stewart Gulch, The portions of .
these gulches used for surface disposal would be radically changed.
. Streamflow or runoff would be diverted from the spent shale piles,
thus changing the drainage pattern.

The following ranchés are in the vicinity of Tract C-b: the

Gerald Oldland Ranch in Sec. 3, T. 3 S., R. 96 W.; theWalter Oldland

IV-Sl



Ranch in Sec. 32, T. 2 S., R. 96 W.; the Redd Ranch in Sec. 36,

T. 2 S., R. 97 W.; the P. L. Ranch in Sec. 35, T. 2 S., R. 96 W.;
and the Redd Cow Camp in Sec. 30, T, 3 S., R, 96 W. These ranches
have been sold to oil or oil shale cbmpanies with the exception of
small acreages retaimed at ranch headquarters by the former owners
who still occupy them. The balance of the private ranch lands has
been leased back and ranching activities continue, including grézing
on the Federal lands. The two Oldland ranches and the P. L. Ranch
headquarters are occupied year round. The Redd Cow Camp and the
Savage Cabin at the mouth of the middle Stewart Gulch are occupied
in the summer. The Redd Ranch housé burned years ago and there has
been no site occupancy since that time.

Increased traffic and associated noise would have the greatest
impact on year-round residents of these ranches. Howevef, develop-
ment of Tract C-b would not involve relocation of any residents
even if ranching operations continue. The ranch sales terms, lease-
back arrangements, and tﬁe plans of the presenf.titleholders are
not known. Such factors wouldbdetermine whether fhese ranch opera-
tions continue, O0il sﬁale development on Tract C-b is not expected
to interfere with ranéhing operations.

Since the Stewart School (See Figure II- 5, Chapter II) was moved
over 10 years ago to thé Ro¢k School site to provide housing for teachers,
it would not be afﬁeétedf

The irrigation ditch which runs albng‘Piceance Creek in this
area is. used by all ranchers‘along the creek to irrigate meadow '

lands for pasture and hay. The use of the ditch should not be
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affected By 0il shale development on Tract C-b unless the fanch
operations are terminated or existing water rights are converted
to other uses, The likelihood of either possibility is unknown.
Access to this tract could be a.problem. Present access from
the vicinities-of the Walter Oldland and P. L. Ranches requires
crossing private lands and does not constitute legal public access.
Alternative access could be gained with'a new road across Piceance
Creek from the present paved road in Sec. 25, T. 2 S., R 97 W. to
connect with the existing Bureéu of Land Management road which runs
along the.ridge on the east side of Scandard Gulch. This route
would requiré crossing private land in the Piceance Creek Valley'
but would avoid ranch headquarters areas and should not signifi-
cantly affect the residents. Access from any other direction would
be much longer and require extensive road building resulting in

greater land requirements and "access" impacts for local residents.

c. Utah Tracts, U-a and U-b

- These tracts are believed suitable for development by under-
ground mining or by an in situ process. Thus, the surface would
not be radically modified by the mining operation. Surface dis-
posal of spent shale would create the greatest physical change.
If Evacuation Creek Valley is used as a disposal site (See Figﬁre
IV-8) spent shale would fill it to a maximum depth of 250 feet
(See Figure 1V-9). If all such waste from both tfacts were dis-
posea of on the surface, some 5 miles of the creek would be

required. 1If 60 percent of the waste is placed back in the mines,
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about 2 1/2 miles would be required. The topography of these stream
portions would be radically changed as discussed earlier for Tract
C-a. Streamflow and runoff would be routed over, under, or around
the spent shale pile, changing the present drainage pattern.

The physical and cultural features in the area of the tracts
are the White River, which runs generally from north northeast to
west southwest within a quarter mile of the north central boundary
of U-b, crossing the extreme northwest corner of U-b and dipping
into the extreme north central portion of U-a; the Ignatio Stage
Station; 2 pipelines; a number of abandoned gilsonite mines; a few
gas wells of the Southern Canyon Gas Field; scattered drill holes;
the site of Watson, an abandoned gilsonite mining town; and a gaging
station on the ﬁhite Rivér. Except for the White River itself, short
stretches of one of the pipelines, and a few drill holes, these
features are entirely off the tracts. The Ignatio Stage Stop, which
is about two miles north of Tract U;b, is on private land in Sec. 2,
T. 10 S., R. 24 E, and has been suggested for designation as an
historic site. It could suffer from vandalism with the influx of
workers to the area, The site is unoccupied at present and, if
designated as an historical site, might need some form of protectibn.
The Watson site is on private land in Sec. 7, T. 11 S., R. 25 E.,
two to three miles south of Tract U-b and two to three miles south-
east of Tract U-a. It was on a rail line whichvwas taken out in
1937 and all structures have since been removed.

One of the two pipeiines is a major tramscontinental line

between Texas and Seattle belonging to El Paso Natural Gas Company.
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The other is an old gilsonite slurry line going to Fruita, Colorado,
which is no longer used. It is not considered likely that serious
effects on these lines would occur.

The gas wglls of the Southern Canyoﬁ Gas Field are all believed
tb be shut in with no current production.

There are no residents who would be affected by development in
the general area of the tracts. The nearest town, Bonanza, Utah, is

located 25 to 30 miles from the tracts.

d. Wyoming Tracts, W-a and W-b

Development by in situ methods has been assumed for both of these
tracts, Thus, the surface lands would not undergo extreme change
over large areas unless the in situ process resulted in surface sub-
sidence. The probability of this is slight, but wmay cause elevation
changes of inches.

The most notable physical feature in this area is Kinney Rim
which runs in a north northwest-south southeast direction along the
southwest boundary of both tracts. A bladed unsurfaced road comes
across the Rim in Secs. 18 and 19, T. 14 N., R. 99 W., from State
Highway 430 which is about 14 miles west of the tracts. If this
route were to be used as access to the tracts, it would need to be
improved. Alternate access to both;tracts might be obtained from
an unsurfaced county road extending south for approximately 36 miles
through Bitter Creek to the Eversole Ranch which is about 8 miles_
northeast of the tracts. The physical impacts on the area from

widening and surfacing a presently little improved seasonal road
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would be no more than those from a routine county road operation
(enlarging cuts and fills, widening, improving drainage).

Other physical features include approximately 11 scattered
stock reservoirs and ponds, one corral, several springs, 7 gas wells,
and a few drill holes. With the exception of 2 drill holes on
Tract W-a and one ephemeral pond near it, none of these features
are close to the tracts. All of the gas wells are farther than
2 miles from either tract. WNo significant impacts are anticipated

on these features.
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. B. Impact on Water Resources

1. General

Water use and the impact on the water reéourées of the pfoto-
type lease tracts depend upon the types of'mining, processing pro-
.cedure, and spenﬁ shale disposal options employed on each tract.
The probable means of development have been detailed im Chapter III.
It shoqld be noted that a significant amount of hydrologic data were
obtained by private interests during the fall of 1971 and during 1972,
At this printing, these data are unpublished, but were considefed
and used in preparation of the composite information presented in

this section.
2. Colorado Tracts

a. Tract C-a

(i) Deﬁand - Assuming surface mine development with an output
of 100,000 barrels of oil per day, the total operation (including
spent shale disposal and shale oil upgrading) would consumptively
use about 16.5 to 22.5 cubic feet per secbnd,'or 12 to 18 thou-
sand acre-feet per year. Associated urban development could in-

crease this to 13 to 20 thousand acre-feet per year.

Water consumption estimates for a "unit"™ 100,000 barrel per
day plant are given in Table IV-14. About one-half of the total is

used in -the disposal operation to give mechanical stability to the
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Table IV-14.- Typical Water Consumed for a 100,000 Bbl/Day
0il Shale Plant

Acre-feet/year

PROCESS REQUIREMENTS -

Mining and Crushing 730-1,020
Retorting 1,170-1,460
Shale 0il Upgrading 2,920-4,380
Processed Shale Disposal 5,840-8,750 1/
Power Requirements 1,460-2,040
Revegetation 0- 700
Sanitary Use » 30- 70
Subtotal . 12,150-18,420

ASSOCIATED URBAN

Domestic Use : 1,140-1,530
Domestic Power 110~ 150
Subtotal 1,250-1,680
GRAND TOTAL - 113,400—20,100
AVERAGE VALUE 16,800

1/ Water used is 20 percent by weight of the disposed
spent shale.
Sources: Same as those used in Volume I, Chapter III,
Table III-5.
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spent shale pile (see Chapter I, Volume I). Since leaching from

this pile is expected to be minimal (Chapter I, Volume I), the water that
would be required in disposal operations does not need to be of

high quality. Similarly, high quality water is not required for

local dustvcontrol in the plant areé. This suggests that water

other than that obtained directly from the Colorado River system

can be used for these operations.

(2) Supply - As expléined in Chapter II, B.l.d, surface water
resources are available in Colorado; however in the early develop-
ment phase, surface water may not be needed to support development
on Tract C-a since adequate quantities of ground water may be
available (see Volume I, Chapter IIi, Sectibn Cc.2). Core holes
drilled on or near Tract C-a suggest that the transmissivity of
the water bearing zones ranges from'3,100 to 21,000 gallons per
day per foot.

A surface mine may need to pump only minimal amounts of ground
water until the.water table is reached. After the water table is
reached, which may be 200 -~ 300 feet below the surface of the ground,
the minimum pumping rate would be that required to kéep the pit
floor dry. This rate may at the same time.be adequate to satisfy
processing needs (between 18 - 27 cfs) as discussed in the sub-
section (3) below. Depending on the thickness of the formation to
be dewatered, the actual lécation’of the wells, and.the mine develop-
ment plén, the maximum amount of water that may be pumped from
Tract C-a is estimated to be 30 cfs, Whicﬁ would be expected to

decrease over a 30-year interval to a level of about 18 cfs.
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As previously stated, to keep the floor of the pit dry, the
water table in the vicinity of the mine must be lowered at. least as
fast as the pit floor. After excavation has proceeded to the water
table, a series of wells could be used to lower the water table
and in so doing, a ground-water supply having relatively low salinity
could be developed. Initially the water would be of good quality
above and possibly below the Mahogany Zone. Eveptually, the water
from the lower zone would become more saline as water moved toward
the cone of depression from downdip. Thus, once mining commenced
below the Mahogany Zone, water more.saline in character would have
to be pumped to lower the pressure in order to reduce inflow énd to
prevent blowouts.

This pumped water could be used to meet the water requirements
of crushing, mining, and processed shale disposal. Depending on the
salinity, the produced water may also be suitable for retorting,
refining, and possibly for supplying the drinking water and sanita-
tion needs of the plant. During later stages of development
surface water may have to be brought to the site. Although direct
flow-water is évailable»from both the Colorado and White Rivers
paft of the time, it would have to be augmented with storagé water
from the Green Mountain and Ruedi Reservoirs (or other reservoirs
that have been authorized but not yet built) to obtain a firm wéter

1

supply.~/ Water from either the Colorado or White River Basin would

1/ Colorado has 167,000 acre-feet of water potentially available to
support oil shale development; currently, Green Mountain and Reudi
Reservoirs have 78,000 acreée-feet available (See Volume I, Chapter
ITT, Section B). The total water required for a 100,000 barrel per
day plant is 16,800 acre-feet per year (Table III-5, Chapter III,
Volume I). Thus, sufficient water is potentially available from
surface sources to fully support development on Tract C-a.
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have to be conveyed to the tract through facilities constructed by
the operator. Tce formation undoubtedly would hinder traﬁsporf of
water via canals; therefore, terminal storage or buried pipelines
would be necessary.

(3) Supply-Demand Relationship - A diagram showing water
supply and demand for this type and size of operation is shown in
Figure IV-10. While it is difficult to state specifically the
amount of ground water that will be pumbed from Tract C-a, a
maximum expected upper limit is 30 cubic feet/second, which could
be produced from a series of wells spaced throughout Tract C-a.
Uncertainties remain concerning the actual supply-demand relation-
ship and these are reflected by the range of estimates shown in
FigurevIV—lo. The demand is shown as the minimum and maximum demand
for both low and high quality water. For Tract C-a, the deﬁand for
low quality water may be met by the supply of such water that is
pumped to keep the surface ﬁine dewatered. HOweVer, the demand
for high quality water may require water from the surface sources
consideréd in part 2 above, particularly in the later stages of
development. If the initial water pumped from wells is less than
30 cubic féet/second, the supply-demand relationships wili change
to reflect less excess water and a greater amount of surface water
will-be fequired to supply the demand needs.

As the illustration indicates, different quantities of water
and different qualities of water will be produced at different
stages of mining. Tt should once again be noted that Figufe IVv-10
illustrates the maximum exﬁected supply condition; that is, that
rélatively large amounts of water will be produced from the mine

and that a large part will be poor in quality.
IV-61



POSSIBLE PRODUCED MINE WATER, cubic feet/second
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FIGURE IV-10.-Water Demand-Supply Relationship for a
Hypothetical Surface Mine Operation,
Tract C-a.
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Demand for water for a 100,000 barrel per day surface mine was
detailed in Volume I, Chapter III, Section C.l. Accordingly, the
relationship between demand and supply for water for such a complex
on Tract C-a is shown in Figure IV-1l. As this diagram shows, water
is available from the mine through dewatering, from surface sources,
and from the retorts and shale oil upgrading. Using the maximum
expected rate of withdrawal of 30 cubic feet/second, it is assumed
that the rate of the low quality water produced from the mine would
be 21 cubic feet/second (15,300 acre-feet/year) and that high quality
water produced from the mine would be 9 cubic feet/second (6,600 acre-
feet/year).l/

Should lower volumes of mine water be pumped, the impacts
associated with excess watér could be reduced. The optimum situation
would be a ground water supply equal to the demand for the plant.

If the ground water subply is less than demand, diversion of water
from surface sources would be necessary, which is most likely to
occur during the later stages of mine development. If all the water
pumped is of low quality, then excess water would require disposal
and surface water would need to be diverted for high quality water
uses.

Produced mine water of low quality would be suitable for dust
control during mining and crushing operations and for processed

shale disposal. The total water needs for these processes could

1/ Assumptions based upon: (1) hydrologic data given in Volume I,
Chapter II, Section B.5.b, and in Chapter II, Section B.l.d
of this volume, and (2) the hypothetical mine development plan,
Chapter III, Section A.2 of this volume.
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Figure IV-11,

will be of low quality water)

0-27.
0-21. (see text) 0.1
0-21. 0-9.
1.-1.4 LOW QUALITY .6-12. 0-11 HIGH QUALITY 1.5-2.1
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CRUSHING DISPOSAL GRADING MENTS TATION
A N .
1.6-2.0
0-1.4

Demand and Supply for Water for a 100,000 Barrel per Day Surface Mine, Tract C-a, cubic
feet/second (assuming 30 cfs pumped and that 9 cfs will be of high quality and 21 cfs



amount to between 9 and 13.4 «cubic feet/second (6,600 to 9,800
acre-feet/yeér). Under these assumptions, large amounts of low
quality mine water would be available for the processing needs over
the 30-year development schedule. Convefsely, if less mine water
is produced, it may necessitate use of high quality water from
surface sources for processed shale disposal and/or ;dning and
crushing.

Water processing needs, which require a higher quality (1¢ss
than 2,000 mé/l dissolved solids),.include retorting, shale'oii
upgrading, power requirements, révggetation; and sanitary use.
Associated urban development will require water containing less
than 1,000 mg/1 dissolved solids. For a 100,000:bb1 per day shale
0il complex, these high qﬁality water requirements total 9.3 to
14.1 cubic feet/second, or 6,800 to 10,300 acre-feet/year (See
Table IV-6). If large amounts of mine water of high quality are
produced, this water éould be used to augment surface sources.

In summary, on Tract C-a, it is likely that ground water in
sufficient quantities and quaiities will initially be available
from miﬁe dewatering. This water will be of different quality at
different times as the dissolved.solids content changes with
depth. TIts use to meet variéus processing needs will change over
time. Even if large quéntifies of high quality ground water are.

available initially, later in the developmental stage greater
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amounts of water might have to be diverted from surface sources.
Precise quantification of the actual relationship between demand
for and supply of water will be possible only from actual opera-

tions.

(4) 1Impacts - As zater is produced frbm.the ming, the lowering
of the water level in the nearby area could cause low quality water
to migrate toward the mine and eventually be withdrawn. Thus, by
the time a mine was dewatered to the bottom of the oil shale strata,
the quality of the mine water would probably deteriorate, ruling
out use for retorting, refining, or other operations requiring high

quality water.

Calculations were ﬁéde to determine the distance to which the
‘ground water pumping might affect wells and springs and the magnitude
of water level decline for different distances and times; These
calculations were made using the Theis non-equilibrium equation (1).
To simplify the calculation procedure, pumping was assumed to be
from a single source located at the center of the tract ratﬁer than
from a dispersed well field., 1In actual operatioms, a well field
would-be necessary to dewéter the mine. Assuming each well could
be pumped at an initial rate of 1 cfs (about 650,000 gpd), 30 wells
would be required if it is necessary to withdraw 30 cfs to dewater

the mine. A transmissivity of 10,000 gpd/ft and a storage.
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coefficient of 107! were used in accordance with the values described
in Chapter II, Section B.1.d of this volume. The maximum predicted
yield of 30 cubic feet/second was used as the pumping rate. The

. calculations for each time-frame were carried to the distance at
which draw-down approaches zero feet. The results of these calcu-
lations are presented in Figure IV-12.

The calculations are based on a simplified assumption that
pumping would continue at a rate of 30 cubic feet per second through-
out the 30-year life of the mine. 1In actual operations, this maximum
raté of withdrawal would be expected to decline steadily after the
maximum pit floor depth had beén reached. However, a 30 cubic feet/
second rate does indicate the maximum expected impact. As shown in
Figure IV-12, the effects 6f pumping are negligible beyond a.radius
of 40,000 feet (about 8 miles).

Those wells and springs within a radius of about 10,000 feet
would completely dry up; 3 wells and 9 springs.fall in this
classification for Tract C-a as shown in Figure II-24. The wells
and springs beyond a distance of 10,000 feet would experience lowered
water tables, the impact becoming less severe with distance. For
example, 2 water wells are iocated from 10,000 to 20,000 feet from
the assumed pumping center; these iocations would experience a

lowered water table of from 320 to 180 feet at the end of the
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30-year period. Five water wells located from 20,000 to 30,000
feet away would experience a 46 to 90 foot lowering of the water
table; 3 wells from 30,000 to 40,000 feet away would experience a
zero to 20-foot lowering of the water table by the end of the 30-year
period. 1In addition, 37 springs within the 40,000 foot radius
could experience impacts ranging from reduced flow to cessation of
flow. Some of the springs are fed by perched water and Would.not
be affected. However, any reduced flow would ultimately reduce
the amount of water reaching Yellow Creek. These calculations
assume the maximum impact. 1In all probability the impact will be
less during actual mine development.

Saline water in excess_of the amount needed for dust control,
crushing, mining, andlprocéssed shale’ disposal could be desalted
and used to supplement fresh water supply, be released to Yellow
Creek or its tributaries,-or the untreated water mighf be injected
into the central part of the leached zone aquifer which is located
east of Tract C-a. Ground water in the leached zone in the
central part of Piceance Creek Basin has a dissolved solids content
of 20,000 mg/l or more.

The injection of saline water into the leached zone would cause

a pressure build-up in the zone, the nature of which depends upon:
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(1) the injection rate, (2) the transmissivity and storage
coefficient of the receiving zone, (3) the length of time after
injection begins, and (4) the distance from the injection well.

The injection rate and pattern of dispersal can be controlled by

the number and location of the injection wells. .To demonstrate
possible mine water problems, Coffin and Bredehoeft (2) used an
estimated transmissivity-for the leached zone in the central

part of the basin of 20,000 gallons per day per foot and a storage
qoefficient of 10'4. They used the coefficients to compute

;he change in hydraulic pressure with time and distance. The same
coefficients are used to estimate pressure build-up from iﬁjection,
as shown in Figure IV-13, Interference between wells can be confrolled
by appropriate spacing, pumping rates, and the number of injection
wells. If injection were into the leached zone where it had been
dewatered then a much larger storage coefficient might be present
(10~1) and pressure buildup would be less rapid until the dewateréd
zone were filled. If it were necessary to keep the leached zone
dewafered, Fhep either injéction wells would need to be farther from

the area or larger quantities of water would need to be pumped.

To evaluate the potential pressure increases that might be
caused by injection of excess water in the leached éone, calculations
were made assuming an average injection rate of 450 gpm per well
during the first 10 years, 225 gpm during the second 10 years, and
158 gpm during the third 10 years based on a declining quantity of -

excess water; a transmissivity of 20,000 gallons per day per foot;

Iv-70



and a storage coefficient of 10'4. The calculations show (Figure
IV-13) that at a distance of 10 feet from the injection well, the
pressure increase will be equivalent to 58 feet of water at the
end of the first 10 years (it would be more in the wellbore due to
boundary conditions at the interface between the wellbore and the
aquifer); an additional increase of 24 feet during the second
10 years; and another 19 feet during the third 10 years, making a
total of about 100 feet for the 30-year period. At a distance of
.5,000 feet, the pressufe-increase caused by one injection well
could be a hydrostatic head change of 42 feet at the end of 30
years. The pressure increase or water level increase at a point
midway between two wells spaced two miles apart would therefore
be about 84 feet. The effect due to the préssure interference of
the two wells on each other would be an additional 38 feet of water
head added to the increase in each well after 30 years. If large
nuﬁbers of wells were required to iﬁjéct the excess saline water,
the mutual interference among wells would add up‘to hundreds of
feet of water head change over a large area. 1f the injection
wells were drilled on the tops of ridges, the initial depth to
water below land surface would permit gravity injectioh at the
well head but pressure increases would‘make injection pumps
necessary if large quantities were injected.

Injection and storage of the excess saline waﬁer from Tract
C-a would permit its later ﬁsé‘for spent shale disposal. Ihe
amount of excess water from each succeeding mine should'decreaée,

as the dewatered areas expand outward from the earlier mines,
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unless the new mines are completely outside the: earlier cones of
depression, or are within the cone of impression caused by injection
of saline water from oéher mines.

An increase in the hydraulic pressure in the leached zone in the
central part of the basin will increase the rate of flow upward
locally through the overlying Mahogany Bed into the upper water-bearing
zone and eventually into the lower reaches of Piceance and Yellow Creeks.
Again, this effect of injection can be minimized by proper well spacing
and injection rates, but the wells would have to be dispersed over a
large area.and miles (probably less than 100) of pipeline would be
required to inject'the possible excess. 1In the central Piceance Creek
Basin, the quality of watér in the upper zone is maturally degraded by
upward leakage froﬁ the leached zone to the upper zone. The quality
of water in Piceance and Yellow Creeks would probably not be degraded
initially. However, with time, the volume and/or the salinity of the
water reaching éurface streams may increas; or decrease. .Thus, depending
on combined pumbihg and injection, the total salt load (includes fluoride,
sodium, bicarbonate, chloride and other ions) contained in the leached
zone water would degrade the Whife River should injection cause an
upwérd movement and increase the surface discharge of such water,

Channel erosion and sedimentation would be increased over current
levels By increased discharge. If the discharge were increased by
5 to 30 cfs and dissolved solids content ranged from 1,000 to 2,000
mg/1l, from 13 to 161 tons per day of salt would be added to the
Colorado River system--approximately the same .amount that is already

added by the Piceance Creek in Colorado.l/

1/ salt yield data for Yellow Creek, which would be affected,
are not available, but the impact would be similar, but of
less magnitude, to that on Piceance Creek.
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. Minor amounts of sediment originating from plant, road, and
pipeline construction would be released to Corral Gulch and Stake
Springs near the site and hence to Yellow Creek and the White River.
This sedimentation would be of short duration. Heavy rains may also
wash sediment and mineral matter into local streams.

In some instances, processed shale may be transported from the
tract to the disposal site as a 50 percent water slurry. In order
to prevent significant seepage of contaminated water into streams or
into aquifers, water draining from the slurry (which ultimately would
dewater to about 20 percent moisture) would be caught in a holding
.basin, or behind a downstream dam that would also catch runoff and
underflow. The resulting water, after settling, would be high in
dissolved solids but would be suitable for'recycling as slurry makeup
water. Accidental flood destruction of holding.ponds would constitute
a potential source of sedfhent and excess salt released to Yellow
Creek (for a hypothetical analysis, see Volume I, Chapter III,
Section C.5.b).

Storage tanks and pipelines at the retorting facility are recognized
as pstentials for stream pollution. Rupture of one of the pipelines
could release from 700 to 1,460 barrels of oil, degrading neérby
Yellow Creek. However, the frequency of this and similar accidents

occurring is not quantifiable at the present time.

The above predictions éf environmental impact have assumed that
the oil shale at Tract C-a would be developed by surface mining, as
proposed in the site nomination documents. .It is possible that this
site may be developed using underground mining or in situ processing.

In the event one of these other processes is used, oil production is
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estimated to be 50,000 barrels per day and water requirements will
correspondingly be about one-half and one-quarter, respectively,

of the amounts estimated for surface mining. In general, dewatering
an underground mine will lead to the same impacts considered above,
but the water needs and expected inflow of water to the mine will be
similar to that detailed for Tract C-b, below.

The probability of in situ retorting on this tract is low, but
is possible. If employed, the positive pressures used in this
approach could force organic materials formed in the retorting
process into the aquifers underlying Tract C-a, thus degfading
these waters. Definition and solution of this potential hazard
will require drilling monitor wells in and around in situ sites
to provide samples and to permit frequént ingpection of subsurface
conditions. For further discussions of water iﬁpact; associated

with in situ retorting, see 4.c of this section..
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b. Tract C-b

(i) Demand - Conventional underground mining, using the room
‘and pillar method, is. considered as the most likely to be employed
at Tract C-b. Such a method is expected to produce oil at the rate
of about 50,000 barrels per day, and would require processing water
at the rate of from 8 to 13 cubic feet per second (6,000 to 10,000_
acre-feet/year). Tablé 1V-15 shows the expected demand for water
that a 50,000 barrel/day underground mine with surface processing
might consume, |

'(2) Supply - Underground mining operations may be several hundred
feet beneath the potentiometric surface of the water in the leached zone .
which underlies the Mahogany Bed, Maintaining the water level in the
aquifer bélow the Bottom of the mine could require large capacity
pumps and many wells., Water pumped from the upper part of the
leached zone might be of good quality and be used in plant opefa-
tions, but water from the lower part of the leached zone may be
extremely saline and present a disposal problem. The amount of
water to be pumped wili depend directly on the aquifer, its local
fracturing and faulting.characteristics, and competency of the
strata in and overlying the zone to be mined. At the present
time, it is expécted that development will be initiated in the
Mahogany bed. It is not yet known if water levels in the aquifers
above and below this zone will need to be lowered to enable mine
: development, but local frécturés and faults may permit excessive
flow into a mine in the Mahogany bed. Should the inflow be minor,

then-bulkheading, pregrouting, progressive grouting, and overburden
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Table IV-15.- Typical Water Consumed for an Underground Mine,
50,000 Bbl/Day 0il Shale Plant

Acre—feet/yeér

PROCESS REQUTIREMENTS

Mining and Crushing 370- 510
Retorting 580- 730
Shale 0il Upgrading 1,460-2,190
Processed Shale Disposal . 2,900-4,400 1/
Power Requirements : 730-1,020
Revegetation 0- 700
Sanitary Use 20-" 50
Subtotal 6,060-9,600

ASSOCTATED URBAN

Domestic Use 670- 910
Domestic Power 70~ 90
Subtotal 740-1,000
GRAND TOTAL 6,800-10,600
AVERAGE VALUE 8,700

1/ Water used is 20 percent by weight of the disposed
spent shale,

Sources: Same as those used in Volume I, Chapter III,
‘ Section B.,
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dewatering and pumping may be employed to reduce the inflow of
water, If a stable hydrological balance cannot be maintained
between the upper and leached zone aquifers because of fractures
in the Mahogany bed, it will be necessary to lower the water table
in both the overlying and underlying aquifers.

3) SﬁpplyéDemand Relationship - Based on the estimated
aquifer charactéristics,l/ pumping water from both of the aquiferé

\
may result in a maximum initiallrate as high as 40 cubic feet per
second (29,000 acre-feet per year). This rate would gradﬁally
decline to about 18 cubic feet per second at the end of a 30-year
period (Figure IV-14).

The complete demand-supply balance for a 50,000 barrel per day
processing complex is given in Figure IV-15. The amount of water
required is aﬁproximately one-half of that described for the larger
surface mine development considered for Tract C-a. This system can
be balanced if mine dewatering produces 10 to 14 cfs, a possible
situation if the hydrologic balance across the Mahogany zone can
be maintained by the mechanical means discussed above, under (2);

The maximum environmental impact will occur when both aquifers
are pumped. That is, the quantity of water to be pumped will be
greater and more of the water will be saline. For the purpose of
‘this analysis, a maximum condition for excess water is assumed,
that is, 40 cubic feet per second will be pumped initially. It is
further assumed that the water would be of different quality at

different times and different depths. As the quantity and/or

1/ Assumptions: (1) Transmissivity = 5,000 gpm/ft; (2) Storage
coefficient = 107+; (3) Pumping rate = 40 cfs. '
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quality of the mine water decreases, it is also assumed that surface
water will need to be diverted in greater quantities as detailed in
Figure IV-14.

As indicated above, a lower withdrawal rate may be possible
with corresponding decreése in the amount of excess waters. Ideally,
the rate at which the mine is dewatered would safisfy only the
processing needs. This type of balance is possible, but sinking a
mining shaft to the Mahogany bed may.réquire much higher rates of water r
withdrawal than can be consumed initially. Precise quantification
of the relationship between demand and supply will be possible only
after actual operations are commenced.

(4) Impacts - Calculations similar to those for Tract C-a
were made to estimate the.deéiine in ground water levels in the
vicinity of Tract C-b. Again, the calculations are based on a
simplified assumption that pumping would.cpntinue at the maximum
rate qf 40 cfs throughoqt the 30-year life of the mine. A trans-
missivity of 5,000 gpd/ft was assumed. In actual operation, this
maximum rate qf withdrawal would probably decline to .about 18 cfs
by the end of the 30-year period.

The estimated maximum gfound water degline for Tract C-b is
presented in Figure IV-16, and the wells and springs surrounding
this tract in:Figure I11-25. Little hnpa;t is foreSeenlog these:
wells and springs at a distance beyond 40,000 feet (Figure IV-16).
Some.21 springs within a 30,000 foot radius of the éssumed pumping

centerl/ would be significantly reduced in flow, while 19 springs

1/ A single source located at the center of the tract.
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at distances of 30,000 to.40,000 feet could experience reduced flows
at the end of a 30-year period, depending on whether the springs are
fed by perched water or by the regional zone of saturation. Five
water wells 10,000 to 30,000 feet from the assumed pumping center
would experience lowered water tables ranging from about 10 to 60
feet and 5 wells at a distance of from 30,000 to 40,000 feet would
not be significantly affected. | |

Perennial streams within about 5 miles of the mine would be
significantly affected if the maximum pumping rate (40 cfs) were
maintained continuously for 30 years. If Piceance, Sulfup,-Fawn, and
Ryan Creeks are not augmeﬁted by release of good quality excess waters,
they could experience reduced flows. The pogential for sediment and
mineral loading to these streams also exists (see calculations in
Volume I, Chapter III, Section C) -

Excess mine water may be released directly to Piceance Creek,
treated and released, treated and reinjected, or ieft untfeated_and
injected into the leached zone, as discussed previously for Tract C-a
in Section B.2.a.(3) of this volume.

After mining by the room and pillar method has progressed
sufficiently, part of the processed shale could be disposed of by
Backfilling the mine. Potential ground-water contamination ﬁroﬁlems
could occur from minerals leached from the shale (see Volume I,

Chapter I, SectionC.l1.d.(2). The probability that large quantities
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of minerals will be leachéd ﬁo Piceance Creek is low, but wduldvf
constitute a long-term problem because of the potential salt-loading
to Piceance Creek and the Colorado River system (for hypothetical
impact caléulations, see Volume I, Chapter III, Section C.5.a(3).

Surface subsidence is a potential problem in any mining opera-
tion and must be considered in view of the geology and hydrology of
the Basin. Subsidence generally affects dfainage patterns by altering
ﬁhe slope of streams which, in turn, create new patterns of surface
erosion. At this site, severe subsidence effects on the streams
(Little Scandard Gulch, Scandard Gulch, Cottonwood Gulch, Sorghum
Gulch, West Fork Stewart Gulch, and Middle Fork Ste&art Gulch) would
not be expected because the stream channels have considerable slope
and their_gradient and direction would not be greatly changed if the
channel were intercepted by surface subsidence.‘ Backfilling of the
mines with processed shale would reduce the possibility of subsidence..

As for all,industriél development, stream and ground water
pollution from accidentally spilled o0il or other toxic materials
may occur, but the frequency of this happening is not now known.
These impacts would be in addition to the salt-loading discusse&
above.

Although this discussion has treated subsurface mining as thel
probable method of development of Tract C-b, it is also possible to
develop this site by in situ methods.

Specific in situ process details are not known, but it is

assumed that initial dewatering of the working strata will be
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required, However, pressure would need to be maintained during
the combustion process. This pressure would retard water movement
into the-retorting area, thus the total water volume produced
during in situ processing is exﬁected to be relatively small com-
pared to the volume pumped from an underground mine development.
Pressure increases could also cause organic materials formed in
the retdrting process to enter and thereby degrade ground water
aquifers. Spent shale from the in situ process would be left in
place and therefore would not require surface disposal. However,
material (salts and hydrocarbons) which may Be,leached from this
source would éffect the quality of ground water and ultimately
may rea;h and degrade Piceance Creek.

Fracturing across fhelMahogany zone would facilitate upward
movement of artesian water from tﬁe deeper leached zone, thus
increasing the amount of water that would have to be removed to
sustain the process. Fracturing and retorting would increase
porosity and permeability and possibly alter existing hydraulic
gradients. This could produce some  long-range changes in the
direction and rate of ground ﬁater flow. The processed shale
remaining undergréund, being more Highly fractured after retorting,
would be more susceptible to subsequent leaching by ground water

moving through the strata.
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3, Utah Tracts U-a and U-b

a. Demand
The demand for water for a "unith 50,000 barrel per day under-
ground mine followeé by surface proceésing has been detailed in
Part 2-b above (Table IV-~15). Demand for water Wouid range from
6,800 to 10,600 acre-feet per year for this size processing complex.
In situ processing may also be employed at the Utah tracts.
The demand for water for this processing option would range from

3,000 to 5,700 acre-feet per year as detailed in Table IV-16.

b. Supply

Based on the hydrologic analysis given in.Chapter II, Section
B.2.d, significant,quantities of wafer are not expected to be avail-
able from groﬁnd water sources to support operations on the Utah
tracts. Therefore, surface water sources would be required to
support development and the adverse impacts associated with the
management of excess water discussed previously for-Tracts C-a
and C-b will not be encountered.

The Utah Division of Water Resources presently holds a pending
application (No.36979) for the appropriation of 350 cfs (250,000
acre-feet per year) of water from the White River, its'tribufaries
and underground. Part of this could possibly be used by the oil
shale industry but storage of flood water in impoundments would be
necessary to assure a dependable year-round suéply. A pipeline
would be required to bring the required water from the White River

to the tract.
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Table IV-16.- Typical Water Consumed for 50,000 Bbl/Day
In Situ Development

Acre-feet/year

PROCESS REQUIREMENTS

Shale 0il Upgrading 1,460-2,220
Power 730-1,820
Revegetation 0- 700
Sanitary Use 20— 40

Subtotal 2,210-4,780

ASSOCIATED URBAN

Domestic Use 720- 840
Domestic Power 70- 80
Subtotal 790- 920
GRAND TOTAL 3,000-5,700
AVERAGE VALUE 4,400
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¢. Demand-Supply Relationship

The water balance for an underground mine—surface processing
complex in Utah (Figure IV-17) does not include a supply of-watgr
from mine dewatering. Thus, it represents the éther extreme to a
similar complex that may be developed at the Colorado prototype
Tract C-b (Part 2-b above), i.e., it is expected to be eésentially
a dry mine.

Although some water will be available from the retorts and
the upgrading step, the majority of water requirements will need

to be obtained from surface water supplies, probably the White

River.
d. Impacts

During the initial development, sediment may be releaséd to
‘the White River via Evacuation Creek. This impact would usually
be small and of short duration. Heavy, but infrequent, rains may
also wash sediment and mineral matter into the river., The sediment
yield for the area around Tracts U-a and U-b is 0.5-1.0 acre-feet
per sqﬁaré mile per year (3), and the drainage area of the White
River at Watson, Utah, is approximately 4,020 squafe miles (4).
Thus, the natural yield of sediment from the drainage area is
2,010 to 4,020 acre-feet per year. Under the storm conditions
‘assumed in Volume I, Chapter III, Section C.5.a.(4), the estimated-
sediment yiel& from each spent shale disposal site is 0.2-0.8

acre-feet per year.- While this amount could underestimate long
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term effects due to possible head cutting and channeling at the
face of the spent shale pile, the impacts of sediment from these
piles should be localized and minor when compared to natural
sediment loads from the dfainage area but would constitute
additional loading to the White River,

The average salinity and salt load of the White River at
Watson, Utah, are 450 mg/1l and 990 tons/day, respectively (5).
The estimated salt load from a spent shale disposal site undef
the assumed storm conditionms is 2,400 to 5,500 tons (Volume I,
Chapter III, Section C.5.<3)). Due to the increased flow from
a storm of the assumed size, this added salt load would not
necessarily lead to increased salt concentrations. (See Appendix A,
Volume I, Chapter III). .However, total loading would be increased
by the aﬁount.received ffom the waste piles as a result of each storm.
The impacts should be relatively minor unless the concentration
of heavy metals or toxic materials entering the runoff from the
spent shale piles becomés greater than a few parts per million.
Any such impacts resulting from-heavy metal or toxic material runoff
should be 1imitéd to the area around the point of entrance into
the White River and dowstream for an unknown distance where some loss

of aquatic life would probably occur.

Degradation of the ground water could result from oil
spillage and éther similaf accidents but would be expected to be
short-lived and of local significance, The frequency and the
amounts of materials involved in sﬁch accidents are not quantifiable

at the present time.
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Impoundments to trap sediments. at the base of disposal piles
or to store water would disturb the land and vegetative cover in.
the vicinity of the tract where constructed and would represent the
largest potential for surface water degradations should any fail
due to a flood or an accident.

Subsidence caused by pillar collapse in the undergrduﬁd mine
could change chal surface water drainage patterns over the extreme
long term. . Backfilling the mining rooms with spent shale as soon as
work in an area is compléted would reduce or'eliminate the possibility

 of such subsidence, but the effects on ground water are uncertain.

4, Wyoming Tracts W-a and W-b

a. Demand

Both of these adjacent tracts would probably be developed using an
in situ method. O0il production at fhe two sites may reach a total rate
of 50,000 barrels per déy. Consumptive use of water is given in Table
1v-8 above, and for processing would range from 3 to 6.5 cubic feet per
second, 2,200 to 4,8C0 acre-feet per year.
b. Supply

A few gallons per minute of fresh water are available from the
shallow aquifer on the tracts, but shallow wells on the tracts could
not supply the needs of the operation. Some water supplies might.be ,
obtained from deeper aquifers, but few data are available from which
to predict the amount and quality of deep water that might be found.

Pumping water from tﬁe deeper aquifers -and nearby reservoir

storage of this water or surface water could partially meet the
projected annual needs. However, the water required for this
development is available from either the existing Fontenelle or
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Flaming George Reservoirs on. the Green River., Utilizing these
sources would require construction of a pumping plant and pipeline
to bring the required water from the river to the tracts., The
required water needs and associated supply are illustrated ie
Figure IV-18.

c. Impact

While informatiom is_limited concerning the impact on water for
an in situ operation, it probably will be necessary to dewater the
subsurface 0il shale zone. However, it is_expected that little water
.will need to be pumped, i.e., less. than a few thousand gallons per

minute (see Chapter II,.section A.5.b, of this Volume).

Information on the effect of in situ operations is available
from pilot scale tests which have been and are currently being’
conducted by the U,S. Bureau of Mines, Laramie Energy Research
Center (6) . These tests have been conducted about 40 miles to the
northwest of Tracts W-a and W-b.

The in situ experiment commenced in September of 1970 and continued
for 50 weeks. Water samples.were taken for chemical analysis. The
diseolved solids content in the water taken from wells approximately
200 feet from the burn zone was- about SQO ppm at the begiﬁning
of the experiment. The dissolved solids of weter from these core
holes increased to about 20,000 ppm after the experiment and then
began_te decrease. ‘The increaee in dissolved solids content was

observed in the core hole water (200 feet from the ignition well)
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within 2 months after the end of the 50-week experiment. .Indications
ffom this experiment showed that, at least in that particular in situ
experiment, contamination of ground water_was confined to the area

of the retorting and that ground water moved very slowly. The data
from this small pilot‘demonstration cannot, however, be directly
applied to the effects that may result from commercial in situ opera-
tion outside W-a and W-b. Still to be determined is the amount of
dispersion of the saline waters, absorption of ground waters.in the
lspeﬁt shale, leaching of the minerals from the spent shale, and the
‘movement and possible discharge of such waters to the surface.

While the amount of saline water may not be nearly as great as
that produced from mine dewatefing, it can require treating or dis-
posal, as was described iﬁ Volume I, Chapter III, Section C.4.

Due to the temperatures required to.sustain underground com-
bustion, as would be the case for an in situ operation, the produced
‘water temperature may be increased. However, in the Wyoming experi-
ment, the temperature in the observation water wells was not observed
to rise higher than 44° F (about equal to the mean annual surface
temperature).

Another study was conducted by Aerojet-General Corporation
in the fall of 1970 for the U.S. Bureau of Mines, which included
mapping the relative surface temperature distribution for the in
situ area near Rock Springs, Wyoming. The surface temperature

survey was performed to determine the distribution of. thermal eneigy
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in the vicinity of the site. Résults of the surface temperature
measurements showed that temperature anomalies did occur. These
generally corresponded to the well pattern area and were confined
within a 50-foot radius of the producing wells. The depth to the
0il shale zbne being retorted was about 80 feet. The background or

mean relative surface temperature was apprdximately 43° F. As a

result of this study, 1ocalize& thermal areas of 46° F to 64° F
were evident. Twenty-four of the features were greater than 46° F,
17 were greater than 50° F, and eight were greater than 54° F.

Most inéreases were in close proximity to the well casings; however,
about 6 of the thermal increases wére not, thus suggesting the
possibility of venting or upward migration of thermal energy along
fractures in the ovengrdén. These anomalies were still within a
distance of 50 feet_from the wells. It should be eﬁphasized, how-
ever, that the test holes were less than 100 feet déep.

There is no overburden in the oil shale bearing segment of the
Laney Member near the western margin of the prototype Tracts W-a
and W-b. The overburden increases abruptly eastward to a maximum
of 2,400 feet and averages 600 feet. With this potentially greater
overburden, the thermal conductivity up the casing or through the
sufrounding formations can retard and insulate the heat flow
which could result in less thermal effects being observed at the
surface of the ground than was the case at the experiment near

Rock Springs.
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The in situ process eliminates most of the common problems of
storing overburden and spent shale. However, surface disturbance
during construction of access roads and drilling sites poses poten-
tial pollution problems as the result of sediment being washed into
‘Sand Creek to Shell Creek and to the Green River by way of Vermillion
Creek. 1In situ processing may also cause'solventé or oils to escape
into the aquifers if ﬁot contained. Spent shale left in place could
also yield organic and inorganic contaminants t9 ground water after

the in situ processing is completed and dewatering is stopped.

Other possibilitieé exist for stream pollution from mining on
the‘tracts. These include accidental spillage of oil from pipelines
or tank failures, land erosion and consequent stream sedimentation
from construction of pipelines, roads, and plant facilities, and
possible waste discharge neéessitated by the breakdown of waste
treatment or disposal facilities., Any contaminénts reaching the
. surface water in significant quantities would add to the salinity

problems of the Colorado River watershed.
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C. Impact on_Air Quality and Noise Impacts

1. Air Quality

As noted in Volume I, Chapter I, of this Environmmental State-
ment, the primary sources of potential air pollution from oil shale
processing are the following: particulates from mining, crushing
and grinding, screening, and genéral solid materials handling;
burning of retort off—gasés from gither surface or in situ retorting,
or of refinery off-gases from shale oil upgrading; burning of any
suppleméntal fueis, for éxample; for on-site power generation; and
possible air contamination due to surface vehicles and traffic.

The major potential pollutants in gaseous emissions from the plént
include sulfur dioxide, niﬁrogen oxides, and to a much lesser extent,
possible small residual concentrations of light hydrocarbons and
carbon monokide.

The gxtent of potential air qﬁality changes.from these various
sources have been reviewed in Volume I, Chapter III, Section C. As
applied to the coﬁtemplated operations on each of the six selected
tracts, the following on-site residual emissions could occur from
a typical 50,000 barrel per day surface retorting plant with accom-
panying upgrading facilities: airbormne dﬁst, about i ton per day;
sulfur diqxide,-49 to 93 tons pef day, depending on process; and
nitrogen oxides, 4 to 6 tons per day.. These emission.rates would
meet applicable Federal and/or State standards.

Atmospheric temperature inversions are likely to be encountered

on both the Colorado and Utah tracts and will influence effective
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stack gas heights and resultant dispersion patterns at these lease
tracts. Such inversions are not expected at the Wyoming tracts.

The dispersion of pollutants from a typical (50,000 barrel per
day) plant sité subjected to inversion conditions has been assessed
using a mathematical model and is discussed in detail in Volume I,
Chapter III, Section C. The model calculated the dispersion of
sulfur dioxide because its emission and dispersion is most critical
to meeting air quality standards.

In the mathematical model, the stack gases from burning the
retort off-gases from an.indirectly heated retorting process as
fuel were selected for illustration, since this process may well
be the first to attain commercial-scale production. It was assumed
that only 90 percent of fhe sulfﬁr (as hydrogen sulfide) in the retort
gases would be removed, although conventidnal MEA (monoethanolamine)
scrubbing technology for hydrogen sulfide may attain up to 99.5 per-
cent reduction.

. The mathematical model was used to determine ambient ground
level distributions of sulfur dioxide as a function of distance
from source, stack height, and éssumed level of control. Typical
.results are shown in Figure IV- 19, for an 800 foot stack height
and 90 percent SOy control (reproduced from Volume I, Chapter III);
Under these conditioﬁs, the maximum ambient concentration of SOz-
is 4 ug/m?, and occurs at a point approximately 10 miles northwest
of the stack. This maximum concentration is within pational ambient

air quality standards for 50, and also within State standards.

IV-98



ASSUMPTIONS :

Indirect heated retort (50,000 barrels per day SCALE - 1 inch = 20,000 fe
90 percent control of sulfur
Effective stack height 800 feet

Figure IV-19.--Annual Average Ground-Level Concentration of Sulfur Dioxide
(micrograms per cubic meter)
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At the 800 foof stack height, the study indicated that seferal
50,000 barrel per day plants could be located as close as 15 miles
to one another along the prevailing'southeast-northwest dispersion
axis, and still meet Natiomnal Ambient_Air Quality Standards. More
efficient sulfur removal than the 90 percent used for this study
would permit_loﬁer stack.heights and somewhat closer plant spacings.

Possible particulate emissions from proposed o0il shale opera-
tions on the tracts-in Colorado, Utah, and Wyoming have been con-
sidered for interference with forage crops and, in particular, alfalfa
and its sensitivity to SOj concentrations.

Wyoming Tracts W-a and W-b lie in an area of generally westerly
ﬁinds and the possible particulate emissive concentration zone of
50, involves mno irrigated farmlands that sﬁppoft agricultural étands
of any magniéude.

Utah Tfacts U-a and U-b lie in an -area of prevailing winds from
the southwest and no irrigated farmlands that support vegetative stands
of any magnitude are known to exist in-the area of possible S0, con-
centrations or particulate emissions.

Colorado Tract C~a lies in an area of prevailing winds that
develop a'southegst to northwest dispersion axis with a maximum
SOé concentration zone some 10 milés northwest of the sourcé. A
100,000 bafrel per day plant will produce approximately two times
the amount of ambient pollutants than described in the general
discussion above.. Consideration of the location of Trac; C-af
indicates that possible conéeptrations of S0y would not‘ihterfere

with irrigated farmlands that support vegetative stands of any '
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magnitude. The town of Rangely may be subject to some adverse air
quality effects including low level odor, under sustained inversion
conditions. The effec:s on Meeker would be similar under prevailing

southwest winds.

Colorado Tract C-b has a possible particulate emission concen-
tration area along the Piceance Creek Drainage in the general
vicinity of the confluence of Ryan Gulch and Piceance Creek.

The scattered grasslands along Piceance Creek are estiﬁated to
contain some 20 percent alfalfa. Introduction of alfalfa develops
a seasonal cycle of initially alfalfa with seasonal progressions
of alfalfa and grasses to grasses provide the forage crops that are
growﬁ in the Piceance Creek Drainage. Alfalfa is a crop sensitive
to damage by sulfur oxides and some losses may occur, particularly
under sustained inversion conditionms.

The residuél pollutants are expécted to be within applicable
air quality standards and the maximum ambient concentration of
pollutants would be outside the tract area itself. Except for
accidents or sustained périods of inversion, significant effects
are.not expegtéd as explained in Volume I, Chapter III, Seétion C,
which contains a complete discussion.of potential adverse effects

on humans, fauna, and vegetation.

-~
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2. DNoise Impacts

During the initial exploration and construction phases on any
of the selected tracts, the noise resulting from dieéel trucks, com-
pressors, mixers, drills, and other general construction machinery
and vehicles might cause certain wildlife on or near the tract to
move fo other locations.

Once commercial-level operations are attained at each tract, it
can be expected that the general noise level on each tract would
increase over that associated with construction. Conventional sur-
face mining would require power shovels, earthmovers, conveyors, and
grinders that would generate considerable noisé on or near the tracts;
Sﬁnilar-problems, but with less infeﬁsity, would occur with under-
ground mining techniqu;s; _Blasting, perhaps fhree times per day per
operation, would create a routine disturbance and annoyance of local
ranchers and wildlife. Less than 50 people live within 5 miles of
any of the prototype traéts. Retorting and upgrading processes would
enit noises quite similar to thuse for petroleum refinery operatioms,
although the level of such noise would depend on the specific pro-
cesses employed, For the in situ extractive érocesses, underground
blasting, compressors, pumps, etc., would provide obvious noise
sources.

A general increase in the noise level of all residential areas
associated with each of the tracts can be expected, as wage earners,
supportiﬁg personnel, and their families move into population centers.
and transform less populated communities into those with the charac-

teristics of more urban environments,
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In general, annoyance and disturbance of human and wildlife on
and near the tracts caused by noise would be similar to that occur-
ring on and near conventional large-scale constéuction and indus-
trial plant operations. It is also likely that noise resulting
from in situ operations (which is most likely on Tracts W-a and
W-b) .and from underground operations (C-b, U-a and U-b) would be
considerably less than that which would be associated with surface
mining operations on Tract C-a. Even in the case of surface develop-
ment, the noise would be‘increasingly muffled as the pit floor is

deepened.
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D. Faunal Impacts

1. General
The following discussion is directed to tract-specific impacts
on faunal resources resulting from oil shale development on the six
proposed prototype tracts. Impacts on fauna of both a localized and
regional nature have already been discussed in Volume I,.Chapter 11T,
Section E of this analysis.
| 2. Colorado Tracts
a. Tract C-a
The 16 miles of trail and presently anpaved road from the
Piceance Creek Highway to the proposed tract would probably be
widencd and paved. This will result in a.direct loss of habitat.
This road improvement would lead to additional impacts on wildlife
such as increased traffic noise and increased road-kills. Unless
specifically regulated, hunting pressure and other human uses would
be locally increased resulting in an expanded game harvest with a
subsequent population reduction. The loss of the primitive
characteristics currently existing on and in the vicinity of
Tract C-a through industrial development will-result_ih a significant
adverse impact affecting the welfare of existing fauna. Contribu-
ting to anticipated phjsicalland visual impacts are road pipelines,
_transmission lines, directional signs, and air traffic facilities.
Human activities accompanying construction operationm,

€.8., vehicular traffic, noise from construction equipment and

7
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blasting, generation of dust and smoke, would also cause a net
effect of stress and disturbance to existing faunal behavior and
activity patterns. Although the impact of each particular dis-
turbance in itseif might be relatively small, the compounded net
.effect over the life of the lease at Tract C-a would be a chronic
disturbance and would result in a'displacemeﬁt of wild animals from
the tract vicinity. Most small animals would, by nature, avoid
suéh areas only during periods of disfurbance. However, other
species, such as mountain lion, elk, and the endangered peregriﬁe
and rare prairie falcon would be intoleraﬂt, with portions of the
tract vicinity being completely lost to them as suitable habitat.
Species which would be most affected by disturbances include mountain
lion, bear, elk, mule deer, bobcaf, sage groﬁse, blue grouse, hawks,
owls, and migratory birds. Such habitat loss will result in
incréased competition for available foo& and space, resulting in
general population reductions.
If an airstrip for light planes was constructed on or near

the site and regular air traffic was to commence, the resulting
noi;e would cause 1ocaiized disturbance of mule deer, wild horse,
and other animals. 1In gddition, mule deer and other séecies would
,ﬁe vulnerable to stress caused by aircraft along low-level flight
paths. .The extent of such aerial disturbance of wildlife at Tract C-a

would be dependent upon the volume of air traffic. It is expected -
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that such flighfs will be infrequent. Nevertheless, repeated
disturbance could cause the death of weakenéd animals during winter
and early spring months.

Surface mine.development of Tract C-a could result in a maxi-
mum disturbance of approximately 6,650 acres over a 30-yearrtime-
frame, including 1,400 acres within the boundary of the tracts;

4,850 acres for offsite disposal of processed shale and overburden;
and 400 acres for access roads and utility and pipeliﬁe corridors.
Should some of the processed shale be disposed of through back-
filling, disposal acreage needs offsite would be reduced to-2,800_
acres.

Preferred browse species for mﬁle deer are bitterbrush, mountain
mahogany, and sefviceberfy. 0il shale operations can be expected
to destroy about 5,180 acres of habitat containing thése species
(3,360 acres witﬁ backfilling). Of this amount, about 900 acres
will be on-tract. Sage brush is utilized extensively as fqrage
by.deer and elk during criticél winter-use periods and is an
important constituent in yearlong sage grouse habitats. Of this -
type, some 2,260 acres:wiyl be affected k1,900 acres with backfilliné),
about 790 acres will be oﬁ-tract. Mountain swales, which include
bluegrass, wheatgrass, Wildryé, and associated wet seeps, provide
suitable habitat for sage grouse during spring and summer months and
could also provide habitét'for elk. Some 450 acres will be destroyed
(370 acres with backfilling), with 140 acres being on—t#act. A

total of 2,300 acres of rough, broken land will also be affected
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(1,270 with backfilling). South-facing slopes in this area commonly
provide the forage and snow-free slopes essential to deer sufvival_
during critical winter months. The? also contain saltbush, a key
food species for chukar partridge. Most of the habitat destroyed

is also éuitablé for jackrabbits énd cottontails, important food
items for wintering golden eagles. Similarly, habitat for rodents
and other small animals, prey species for raptors and:predatory
mammals such as the coyote,.bobcat, and fox would be lost.

The impact of food and cover loss upon the fauna would occur
principally inrthe loss of production capacity for the disturbed
acres. This loss would in turn be reflected in lower pbpulations
of animals. As shown by McKean and Bartmann (7 ), the loss of
surface vegetation on each section (640:acres) within areas of good
deer habitat can result in a potential reduction in carrying capacity
for up to 50 mule deer. Thus, removal of winter browse would result
in a corresponding reduction in mule deer numbers. The permanence
of such a reduction would be dependent upon the time required for
and success of reestablishing useful wildlife food and cover.

| Due to the physical effects of both the mining operations apd.
the anticipated possible use of ground water for processing and
development activities, it is anticipated there will be some
lowering of water tables affecting springs and seeps in the tract
.vicinity. A total of 37 sPringsllocated‘within a 40,000 foot radius
of Tract C-a will be affected. Hoﬁéver, some of the springs afe

fed by perched water and would not be affected. The degree of
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effect will range from no effect to lowered flows fo complete drying.
Loss of such features would result in a disruption of the natural
plant-animal complex associated with each, including the related..
distribution of existing wildlife, cattle, and wild horse
populations.

Areas stripped of natural cover would become vulnerable to

|
wind and water erosion, until stabilized through revegetation or
other means. Available information does not permit quantitative pre-
dictions of the extent of erosion on and in the vicinity of Tract C-a.
However, an estimated 6,650 acres of land surface with erosion
potential varying from very low to very high would at one time or-
another be exbosed. ‘

Historically, mule deer have summered each year on the highef
elevations of tﬁe'Cathedral Bluffs-~Roan Divide near Tract C-a, and
Vthen crossed tﬁe tract in order to winter in the Piceance, Yellow
Creek, and White River drainages. 0il shale construction and
operation activities both on- and off-tract, road traffic, fences
and other obstacles, and increased human use on Tract C-a would be
ekpected to result in reroﬁting of this traditional migration
pattern.

It would be reasonable to‘expect-some loss of birds, particu-
" larly hawks and eagles, which are vulnerable to shootiﬁg;
| Vegepation adjacent to dirt roads and trails, stockpiles, and

construction sites would be regularly covered with dust.. This would

constitute a minor type of habitat loss, since such vegetation would

lose its wildlife food and cover value only until washed off by

subsequent rains.
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In the event that an accidental oil spill were to occur through
breékage of the underground oil pipeline or oil storage facilities,
vegetation and fish habitat exposed to the o0il would, for all
practical purposes, be lost until restored by natural pfogression.:
The prototype operations would have the potential ﬁo degrade water
quality, through the contribution of salts and toxic substances, in-
cluding o0il, to surface waters, and from siltétion resulting from both
on-and off-tréct construction activities. Significant amounts of aqqat—
ic habitat and associated aquatic life do not exist on Tract C-a.
Howeirer, they do exist downstream in. trout ponds on Ryan Creek, in
the White River and seasonally in intermittent Yellow Creek. Species
which would be affected include trout, suckers, shiners, and associ-
ated organisms.

It has not beén'documented that any threatened species of fish
and wildlife reside or breed on Tract C-a per se. However,

-Table II-24, a list of birds and mammals of Colprado Wildlife
Management Unit 22 (which embraces Tract C-a), includes peregrine
falcon (ehdangered), prairie falcon (a threatened species 1ike1y.to
become endangered), and a number of species whose status is un-
determined, including the ferruginous hawk, prairie pigeon hawk,
osprey, western burroWipg owl, Columbian sharp-tailed grouse, and
long-billed curlew. Therefore, it must be assumed that individuals
of these species utilize Tract C-a and its vicinity as an integral
pait of their range, and fhat the aiea will be lost as a habitat
for them because of habitat destruction and disturbance.factors

both on- and off-tract. The permanence and degree of loss will
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depend on successful reclamation and revegetation with suitable
food.and cover species for these birds and/or their prey.
b. Trace Cc-b
| Thié tract is primarilyrsuited fe: undergroﬁnd room aﬁd”pillar
mining. This development process will result in a maximum distur-
bance of 2,210 acres over a 30-year timeframe, including 1,110 acres
within the boundary of the tract; 900 acres for off-site disposal
of processed shale, and abeut 200 acres for access roads and utility
and pipeline corridors.

In the event the in situ technique is selected, on-tract. sur-
face distﬁrbance wili amount to 1,035 acres, plus 600 acres for
roads and utility corridors largely located off-site.

Destruction of wildlife habitat containing preferred mule deer
browse species (bitterbrush, mountain mahogany, and serviceﬂerry) as
a result of underground mine development can be expected to approxi-
mate 1,600 acres (800 acres with underground disposal). Of this, 120
acres would be on-trect. The loss of sage grouse habitat would
amounf to about 1,090 acres (530 acres with underground disposal).
Of this, 800 acres would be on-tract. Mountain swale (which incluae
bluegrass, wheatgfass; Qildrye, and associated wet seeps) are
important to sage grouee and could provide habitat for eik. Some 195
acres will be destroyed (85 acres with underground disposal) of

"which 5 acres are on-tract. Most of the area to be disturbed4is
suitable for  jackrabbits and cottontails, e major food item for the
wintering golden eagle. Similarly, habitat for rodents and other

small animals, prey for raptors and predatory mammals would be lost.
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In the event the in situ method is selected, diréct losses of
usable habitat for mule deer and elk would approximate 1,200 acres
and for sage grouse, 810 acres. Losses of habitat for other animals
mentioned above would be propértiqnaliy smaller than those associated
with underground mining development.

As with Tract C-a, it has not been documented that ény threatened
species of fish and wildlife reside or breed on Tract C-b per se.
However, Table II-24, a list of birds and mammals of Colorado
Wildlife Management Unit 22 (which embraces Tracf C-b), includes
péregrine falcon (endangered), prairie falcon (a threatened species
likely to.become endangered), and a number of species whose status
is undetermined, including the ferruginous hawk, prairie pigeon
hawk, osprey, wesfern burrbwing owl, Columbian sharp-tailed grouse,
énd long-billed curlew. Therefore, it must be assumed that individuals
of these species utilize Tract C-b and its vicinity as an integral
part of their range, and that the area will be lost as habitat for

‘them because of habitat destruction and disturbance factors both on-
and off-tract. The permanence and degree of loss will depend on
successful reclamation and revegetation with suitable food and
cover species for these birds and/or their préy. The total impacts -
resulting from oil shale development and operations will include
additional accessibility with accompanying hﬁman use; increased
potentiai for hunting pressure with subsequent reductions in game
populations; somé loss of the tract's primitive qualities; dis-
turbance of behavior and activity patterns of wildlife; loss of

both on- and off-tract habitat of intolerant species, such as
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mountain lion, elk, and peregrine and prairie falcon; aerial
disturbance of mule deer and other animals in the eveﬁt an airstrip
were constructed; both on- and off-tract reductions in wildlife food
and cover with a corresponding reduction in animal populations;_fhe
drying up or reducing_the floﬁ of 21 springs and seeps, unless fed
by perched water, within a 40,000 foot radius of Tract C-b with a
_corresponding loss and/or shift in vegetation and relocation of
animals in search 6f water.and preferred fqodé; a minor loss of
birds, particularly hawks and eagles,'ﬁsually through contacts with
power distribution lines and indiscriminate shooting; the potential
for accidental oil losses with édverse impaéts upon vegetation and
animals, such as direct mortality and relatively long-term habitat
degradation; and the.poténtial for introduction of salts, toxic
substances, and silt to the White River with éccompanying losses
and population shifts in aquatic biota.

Expected -impacts on.Tract C-b will be somewhat less severe
than with Tract C-a_because existing paved roads already bring
human disturbance closer té Tract C-b. Further, the tract is.not
located where obstructions to major mule deer migration routes

might occur.

3. TUtah Tracts, U-a and U-b

Direct impacts on faunal resources resulting from oil shale:
development include reductions in both on- and off-tract wildlife

food and cover with a corresponding reduction in animal populations;
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the potential for accidental oil losses with adversé impacts upon
vegetation, fauna, and aquatic habitat such as direct mortality
and relatively long-term habi tat degradation; and the potentiai
for introduction of salts, toxic substances, and silt to the White
River with accompanying losses and population shifté in aquatic
Biota. This would include fishes such as catfish, brown bullhead,
and suckers, along with mgmbers of the aquatic food chain. -

Indirect impacts include additional accessibility with accom-
panying human use; the potenﬁial for increased‘hunting_pressure
with subsequent reductions in game populations; soﬁe loss ‘of primitive.
qualities; disturbance of behavior and activity patterns of wildlife;
loss of both on- and off-tract_habitét of intolerant species such
as mountain lion, elk, and peregrine and prairie falcons; aerial
disturbance of mule deer and other animals in the event an airstrip
were constructed; and a minor loss of Birds, particularly hawks and
eagles, usually throﬁgh contacts with power distribution lines and
‘indiscriminate shooting. |

Both Utah tracts are best suited for underground mining. This
method would result in the disturbance of about 2,210 acres over a
30-year period (1,090 acres if underground disposal of part of the
processed shale is employed). An additional 200 acres Woﬁld be
required for access roads and utility and pipeline corfidors.

In the.event the in situ technique is selected, surface
disturbance would approximate 8,100 acres, plus 600 acres for roads

and utility corridors.
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Underground development and processing would destroy wildlife
habitat containing preferred mule deer browse species (bitterbrush,
mountain mahogany, and serviceberry). It is estimated that this would
amount to about 1,300 acres (650 acres with underground disposal).
The loss of sagé grouse habitat would approximate 30 acres and 670
acres of habitat suitable for chukar partridge will be lost (340
acres with underground disposal). Much of the habitat on both
tracts is suitable for jackrabbits and cottontails, which are the
main food item for wintering golden and bald eagles. Similarly,
habitat for rodents and other small animals, which are prey for
rapﬁors and predatory mammals, would be lost.

In the event the in situ method is selected, direct losses of
habitat suitable for mule deer would approximate 5,600 acres, for
sage groﬁse; 500 acres, and for chukar partridge, 2,200 acres.
Losses of habitat for other animals mentioned above will be
proportionately larger than with the underground mining method.

Proposed o0il shale operations will result in the disruption
of normal distribution and behavior patterns as well as the
elimination of habitat eésentiai to bald and golden eagles.which
commonly winter in the vicinity. Golden eagle nesting sites will
also be adversely affected. Although not specifically documented,
‘the use of habitat on oil shale tracts by a number of endangered
or status undetermined species, inciuding the peregrine falcon,
prairie fglcon and western burrowing owl is likely, and some of

their habitat will be lost through anticipated development. The

Colorado River squawfish (endangered), and the hump-backed sucker
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and bony-tail chub (status undetermined) may be lost from the White

River below its confluence with Evacuation Creek if accidental releases

of toxic materials were to occur.

4, Wyoming Tracts, W-a and.Wéb

The direct impacts on the faﬁnal resources of W-a and W-b as
the consequence of in situ development include reductions in both
on- and off-tract wildlife food and cover with a corresponding
reduction in animal populations. In the event that accidental
losses of o0il, other toxic materials, and/or sediments were to
reach Vermillion Creek and the Green River, some of the aquatic
organisms and their habitat may be lost. Of particular significance
is the important trout fishery which has beeq established in théb
Green River.

Indirect impacts of oil shale operations include additional
accessibility with accompanying human use; the potential increase
in hunting pressure with subsequent reductions in game populations;
some loss of the tracts’ primitive qualities; disturbance of
affecting the normal behavior and activity patterns of wildlife;
loss of both on- and off;tract habitat of intolerant species such
"as mountain lion, elk,.aﬁd peregrine and:prairie falcons; aerial
disturbance of mule deer_and other animals_in the vent an airstrip
were constructed, and a minor losé of birds, particularly hawks
and éagles, usually through contacts with power distribution lines

and indiscriminate shooting.
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It is assumed that the iﬁ situ method would be used on both
of the Wyoming tracts. This development method would result in
disturbance of about 6,700 acres over a 30-year period, plus an

,additional 600 acres for access roads, pipelines and utility
corridors.

Losses to prime antelope habitat including sagebrush, mountain
mahogany, and saltbush associations would amount to about 7,200
acres.‘ Losses of potential sage grouse habitat are also estimated
to be 7,200 acres. About 5,500 acres of mule deer habitat will be
lost. Much of b&th tracts provide habitat for the jackrabbit and
other small mammals which are preyed upon by the wintering golden
eagle and other raptors. Habitat for these small mammals would be
lost.

Information provided by the Wyoming Game and Fish Commission
shows that several threatened wildlife species occur on or ip tﬁe
vicinity of Tracts W-a and W-b. These include peregrine falcon
(endangered), prairie faléon (a threatened species likely to become
endangered), and the ferruginous hawk and western burrowing owl,
the status of both being undetermined. The peregrine falcon
has neéting sites in the vicinity of the tracts. In addition,
four more spécies of undetermined status, the moﬁntain plover,
snowy plover, prairie pigeon hawk, and long-billed curlew, range
in thé area and can be expected to occur on the tracts at least on
an intermittent or transient basis. While in situ extraction can
be expected to be permanently destructive of less acreage than

surface mining, sizeable direct and indirect habitat losses affecting
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these key species can be expected on both tracts. The degree and
permanence of loss will depend on successful restoration and
revegetation with suitable food and cover species for these birds

and/or their prey.
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E. Impacts on Grazing

1. Colorado Tracts
Development of Tracts C-a and C-b would affect grazing by
remoQiﬁg land from grazing use,rby disruétiﬁg ;ivesfock travel
routes, and possibly by loss of watering facilities.

- Only the land actually occupied by the mining operations,
the processing plént, waste disposal and related facilities would
be removed from grazing use. Thus, the extent of grazing loss
would depend upon the mining method used and the rates and success
of the rehabilitation measures.

The following tables indicate the reduction in grazing use
that would be expected from four typical development methods.

Tract C-a

Average Area = Average 30-yr Accumu-
Total Acres Lost to Grazing Grazing Loss lative Total

Operation Affected Acres/yr. AUMs ' /yr AUM Loss
Open Pit 6,650 3,000 353 10,590
Open Pit 4,600 2,800 329 9,880
(w/backfill)

Underground 2,210 1,100 - 129 3,880

In situ 1,510 720 88 2,650
Tract C-b

Underground 2,210 1,100 139 4,180

In situ ~ 1,630 650 82 2,470
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The derivation of the "Total Acres Affected" and "Average
Area Lost to Grazing' is explained in Volume I, Chapter IIL. The
animal unit months of grazing loss figures are based upon an
average carrying capacity of 8.5 acres/AUM for Tract C-é and
7.9 acres/AUM for Tract C-b, It is assumed that revegetation
will commence as soon as development activities cease and forage
production restored to the predevelopment level within three
years.

Two livestock operators are presently licensed to graze
.cattle on Tract C-a. The livestock grazing losse; indicgted in
‘the above table would result in reductions in their Federal range
grazing licenses of 4% and 13% for an open pit operation; 2% and
5% reduction for undergroﬁnd; and 1% and 3% reduction for an in
situ operation. Including private lands used by these pperators,
the maximum reduction Would be lesé than 2% of the total livestock -
operations by the two operatoré.

Five livestock operators are licensed to graze cattle on
Tract C-b. Probortional Federal range grazing license réductions
in response to grazing loss from either uﬁderground or in situ
development would be less than 1% for each of the livestock
operators,

>2. Utah Trécts

The impacts of development on grazing on Tracts U-a and U-b

would be similar to those described for the'Colorado Tracts,

assuming an average carrying capacity of 7.0 acres/AUM.
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The following table indicates the reduction in grazing use
that wyould be expected from two typical development methods.
(The figures are based upon a 50,000 bbl/day, 30-year operation

involving both tracts):

Average Area ‘ Average 30-yr Accumu-

Total Acres Lost to Grazing Grazing Loss lative Total
Operation Affected Acres/yr. ‘AUMs'/yr AUM Loss
Underground 2,210 1,100 157 4,710
In situ 8,700 1,550 221 6,640

The livestock operators are licensed to graze sheep on
TractiU—a and U-b. Proportional grazing license réductions corres-
ponding to grazing loss on either tract from underground mining
and surface retorting would améunt to 1.9%, 1.5% and 1.1%.

;The reductions correspénding to losses resulting from in
situ development would be 2.7%, 2.2%, énd 1.6%. None. of these
reductions would constitute over 1% of an operator's fotal
operation, which include private lands.

3. Wyoming Tracts

The impacts of devélopment on grazing on Tracts W-a and W-b
would be similar to those previously described.

The following table indicates the reduction in grazing use
that would be expectedAfram a 50,000 bbl/day, 30-~year in situ
operation involving both tracts assuming an average carrying
capacity of 7.6 acres/AUM.

Two livestock operators graze sheep on Tracts W-a and ﬂ?bo
Proportional grazing licenée reductioné cérréSponding to'forage

loss resulting from in situ development would be 3.1% and 1.6%
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respectively. Such reductions would constitute less than

1% of either operator's total operation.

Average o Average 30-yr Accumu-

" Total Area Lost to Grazing Grazing Loss lative Total
Operation Affected - Acres/yr. AUMs '/yr AUM Loss
In situ 7,270 1,300 . 171 5,130
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F. Impacts on Esthetics and Recreation

1. Colorado Tra;ts

Presently the-area is remote and sparsely used by hunters
gnd oil, gas, and ranching personnel. There is little incidence
of air pollution, other than vehicular raised dust and smoke
from occasional wildfires. Noise is intermittent, and its primary'
sourcés are relatéd to aircraft passage and scattered drilling
rigs exploring for oil, natural gas,or oil shale resources. >The'

.natural landscape of the area is in some places marred by roads
and trails,.cleared fence lines and gas pipelines on cleared
rights-of-way.

Assuming surface-mine development, the tract would lose its
natural quiet at the mine énd plant site. _Noises.associated with
the activities of the operation will be greatest at the mine,
plant site, and in the Douglas Creek drainage adjacent to the
active shale disposal site.

Air quality would bé degraded by dust from waste or vehicles.
Impact from the miqe and retort may not be noticeable in the
immediate area during the summer months since normal corrective
lifting will put particles into prevailing winds aloft. However,

| inversions during the winfer months may trap and concentrate

emissioné over the Piceance Basin and could result in further

éccumulation»of particulate contaminants with lowered visibility.
The visual impéct from the disposal of spent shale and over=-

burden storage would be noticeable until restoration activities
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are completed. The plant would be visible from ridge tops miles
away. Spent shale disposal in the Douglas Creek drainage would
alter the view of Cathedral Bluffs from the Douglas Creek drainage and
from the top of the bluffs. However, the development of a large
surface mine would provide an unusﬁal attraction which could in-
crease tourist traffic.

Some visual impact on the asymmetric landscape would result
from utility rights-of-way such as pipélines, powerlines, roads,
and stacks and plumes. During the first 5 years, surface mine
development would eliminate approximately 50 percent of the existing
recreation on Tract C-~a and at the disposal site in_the Douglas
Creek area; 60 percent in 20 years; and 70 percent in 30 years.
After vegetation has been successfully reestablished on the tract,
the area would be able to sustain levels of reéreation that may be
similar to those previously existing.

With undérground mining on Tract C-b, recreation opportunities
lost would be small during the first 5 years; with 30 and 50
percent in 20 and 30 yeafs,,respectively, assuming no rehabilitation,
and 15 and 20 percent with rehabilitation.

With in situ mining, the recreational lost would be approximately
20 percent after 10 yea;é operation.

In addition, deer hqnters will be displaced from.the tract to
other areas in the Piceance Creek Basin and/or adjacent regions.
These hunters,‘és well_aé those related to normal populafion growth,

will increase hunter density in the adjacent areas, thus lowering

the existing quality of the hunting experience.
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Qutdoor recreational benefits which ma§ be gained because
of impro#ed-accessibility include sightseeing,.both on and off
the road camping, and fishing throughout the basin and on adjacent
private and public laﬁds (Wﬂite Rivef Nafionai Forest and BLM
areas). In addition, the oil-shale project may increase visitor
use of the basin as a tourist attraction beyond that of normal
outdoor recreation activities.
2. Utah Tracts

Presently, the area is characterized by desert shrub and
pinyon-juniper communities, and the terrain is sharpely cut by
deep canyons with numerous buttes and spires. It is relatively
remote and Basically is a primitive érea° Récreational visitor
use is presently light with an estimated 50 visitor-days con-
'sisting mainly of hunting, rockhoun&ing,and sightseeing.

Assuming development by underground mining, the area will
be changed from its present state to a semi-industrial environ-
ment. It is éstimatedlthat less than 5 percent of the outdoor
recrea;ion resources would be lost during the first 3 years of
operation, 15 percent at 10 years, 30 percen£ at 20 years, and.
50 percent at 30 years. With successful rehabilitation, 16 and 20
pérceﬁt of the tract site would be adversely affected at 20 and 30
years; respectively.

The required pipelines; powerlines, roads and other service
facilities would change the existing landscape. Noise created

by crushing, and retorting operation, and the movement
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of heavy equipment in disposing of spent shales would impact the
aesthetic value of the areas as would the minor petroleum odors
from the retofted hydrocarbon liquidS”and gases.

It is likely that there will be an increase of outdoor
recreational visitor use both on and around the project areas
causéd by normal population growth plus that caused by plant
personnel and thgir families for sightseeing, picnicking, hunting,
rockhounding, and floating and fishing on the White River.

With in situ mining, outdoor recreation loss would be small
during the first 5 years of operation, since that recovery method
could probably be initiated before.fhat time. After 3 years
of an in situ operation, approximately 350 acres per year of ﬁew
land would be affected, however, with restoration this area
should largely be returned fof recreational use, The total area,
considering restoration, that could be affeéted during the life of
the project could approach 1,800 acres.

| 3. Wyoming Tracts

Presently, the area is remote, semi-primitive and sparsely
settled, However, several hundred man-days are expended annually
within the tract boundaries in recreational uses.

With the proposed project, the area will be changed from its
_preSent state to a semi-industrial environment requiring approxi-
mately 40-50 surface ;cres for an in situ processing system, and

approximately 1,600 surface acres per year for.develdpment.
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The activity would change the existing landscape because
of the need for pipelines, powerlines, roads and other service
facilities. It would also create noise cdused by crushing
and retorting operations of heavy equipment as well as minor
petroléum odors from the retorted hydrocarbon liquids and gases.

The installation and associated activity would.impair the
8cenic wide open'space views from Kinney Rim. It is likely that
there will ‘be an increased recreation use caused by normal
population growth‘plus that caused by plant personnel and their

families for sightseeing.

G. Impacts on Existing Economic and Social Development

" This section summarizes the local regional economic and social
impacts associated with the development of six protofype leases.
For a more thorough discussion of the régional impagt of increased
population due to oil shale development (see Volume 1, Chapter I1I).

1. Colorado Tracts
Rangely, Rio Blanco County, might be expected to be the

residence of most of the population generated by development at
Tract C-a in Rio Blanco.County. Rangely is also accessible froﬁ :
the Utah tract and one-third of the population generated by that
tract is projected to reside in Rangely. Thus' the popula;ion of
Rangely could increase from 1,500 to 10,500. If the C-a Tract
proves to be inaccessible from gxisting communities in the winter

because of snow conditions, an entirely new community could develop

Iv-126



close to the tract to house up to 10,500 people associated with
‘this tract.

Meeker in Rid Blanco County might be expected to be the
residence of almost all the population associated with the C-b
Tract in Rio Blanco County. The population of Meeker could
increase from 1,500 to 9,850.

Rifle, Glenwood Springs, and a number of smaller cémmunities
in Garfield County would be expected to receive more than one-half
of the 25,100 population increase associated with plants on non-
Federal lands. Rifle could increase from 2,500 to 10,000, Glen-
wood Springs from 4,100 to 9,500, and Grand Valley and DeBeque
could have a combined increase of 2,700.

Grand Junction, in Mesa County, would receive the remaining
population associated with the non-Federal plants. In addition,
part of the population associated with the C-a Tract could reside
in Grand Junction. The population of Grand Junction could
increase from 20,170 to 33,000. The expansion of public facili-
ties in Grand Junction necessitated by this population increase
" may be diffiéult to finance since the oil shale plants with this
new population will be in Garfield County. The property taxes on
thgse-plants ﬁill therefore be collected by Garfield County;

The three Colorado counties have formed an 0il Shale Regionai
Planning Commission to study the regional impact of an oil shale
industry and to advise the individual counties of their findings.

Each of these counties has their own planning commission. Rio
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Blanco and Mesa Counties have adopted zoning ordinances for
subdivisions and mobile home parks.

These regulations include such provisions as a ainimum
lot size of 5 acres for lots not served by public sewer and
the requirement that each space in a mobile home park be served
by running water and a public sewer.

Zoning and planning can control the quality of new urban
developments. However, when a town grows to as much as six
times its original size in a short period,,tﬁere will very likely
be disruptions to the routine of both the old and new populations
during qonstruction° These disruptions would be caused b& the
physiéal activity of construction and by the short-term shortages
of utilities, housing, or services that may be caused by poor
pianning. Such large scale growth can result in a town having
an entirely different ethnic, cultural, and religious composition
after expansion than it had before.

Non-agricultural employment in the three counties was about
evenly divided between white collar and blue collar jobs in 1970.
Most of the new oil shale plant jobs will be blue collar,'but
Ehe urban support jobs associated with theéeiwill be both white
collar and service. The overall composition of employment there-
fore will shift toward a larger percentage of blﬁe collar jobs,

These shifts in the composition of urban.populafion could
cause stréinS'to develop between the established residents and

the newcomers. For example, workers on different time shifts
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will also have different sleeping and recreation patterns. A
mutual effort will be needed to mitigate these strains as they
appear.

a. Local Government

Revenues to county governments in Colorado have ranged
from $133 per capita in Mesa County and $157 per capita in Gar-
field County where there is little industry, to $325 per capita
in Rio Blanco County wﬁere petroleum producing properties con-
tribute to the county tax revenue.

The tax revenue to local governments that will be generated
by an oil shale plant, and.the taxable property belonging éo the
associated new population is estimated to be approximately $1,000
per new resident. The net effect of oil shale development there-
foré will be to raise the per capita tax revenué to the county
in whicﬁ the plant is located. This Qill make if easier for the
affected county to provide the necessary services for both the
additional residents and the public facilities used for access to
the oil shale plant. Increased population and development will also
raise the'loéal demand for public road, utility, police, fire pro-
tection and other government services. Couties whose population is
incrgased due to an oil shale plant located in an adjacent county

may suffer a decline in per capita tax revenue unless tax rates are

'increasgd.

In Célorado, the two Federal tracts are in Rio Blanco County
and nearly all of the population associated with these plants
would be expected to reside in that county. In addition, Rio
Blanco County may be the residence of some of the employees of

the oil shale plant on the Fedefal tract in Utah. Rio Blanco
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County would not get the benefit of -any of the local taxes paid
by that plant. The het‘taxes of Rio Blanco County per new
resident could therefore be less than $1,000 per person.

Several oil shale plénfs could be built on private lands
in Garfield County. 1If part of the population associated with
these plants resided in Mesa County, Garfield County would re-
ceive moré than $1,000'in tax revenues per new residenf. Mesa
County on the other hand, with added population but no oil shale
plant would receive only those tax revenues generated by the
property of the néw residents and associated businesses located
in Mesa County.

b. Commuting Patterns

As a result of studies conducted by the Rio Blanco Planning
Commission, a county road traversing the Piceénce Creek Basin has
recently been paved to State Highway 64 between Rangely and Meeker
and comes within 16 miles of Tract C-a and within one mile of |
Tract C-b. The tracts are approximately 40 miles from either
Rangely or Meeker via this route.

¢, Impact on Indians

There is no sizable community of I&dians éxisting in the
0il shale area.
2, Utah Tracts
The 50,000-barrel-per-day oil shale capacity in Uintah
County would generate a population increase of about 8,400; The

plant site is accessible from both Vernal, Utah, and Rangely,
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Colorado. Two-thirds of the associated population would be
expected to reside in Vernal, and the population of Vernal could
increase from 4,000 to 9,500.

The Planning Commission of Vernal, Utah, has developed a
planning and zoning program for the whole of Uintah County.

It has already been implemented for the city of Vermal but not
_for the whole county.

Employment in the éity‘of Vernal is approximétely 60'pefcent
white collar. The influx of oil.shale éperating personnel and
the_accompanying urban support personnel will tend to shift this
" distribution toward a high percentage of blue collar workers.
| The same sort of social strains can be expected to develop
- in Vernal as were discussed in the previous section on Colorado -
tracts.

a., Local Government

The Uintah County tax revenue in 1962 was $112 per person.'
An o0il shale plant and related residences and business is expected
.to generate approximately $1,000 in local tax revenues per new
resident. If some portion of the populafion assoéiated with
the Uintah County Federal oil shale lease and plant reside in
Colorado, the tax revgnue'to Uintah County will exceed $1,000
for each new resident. Demand for services would also increase.

b. Commuting Patterns

The two communities of substantial size nearest the Utah

tracts are Vernal, Utah, and Rangely, Colorado. Vernal is located
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approximately 60 miles northwest of the tract sites. The tracts
can be reached by going east from Vernal on Federal Highway 40
for 30 miles, south on State Highway 45 for approximately_ZO
miles and continuing south on a coﬁnty dirt road for fhe last
10 miles.

Rangely, Colorado, is also approximaéely 60 miles from the
Utah tracts and is expected to be the residencé of some of the
workers from these sites. Traveling from Rangély will entail
driviﬁg west on Colorado State Highwéy 64 for 30 miles, six.mfles
on Federal Highway 40 and south on Utah State Highway 45 for 20
miles, the same route as the Vernal commuters‘to the county road

for the last 10 miles.

¢. Impact on Indians

The Uinta Basin, in which Tracts U-a and U-b are located,
also includes a portion of the Uintah and Ouray Indian Resefvgtion.
The reservation lands lie to the west and north of the tracts and
therefore, it is expected that neither commuting patterns nor
residential developments will affect tribal lands. Vernal, the
" community which will be the residence of most of the workers for
the Utah'tracts,is also east of the reservation.

‘The Uintah and Ouréy Indian tribes will be affected by the
0il shale development through the probably increased usage of
their recreational and tourist facilities, These'tribes have
established these facilities as one of their major sources of

income. Almost the entire southern half of the reservation is
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utilized for recreational facilities, primarily hunting and
fishing and the tribes have established a motel complex in the
north close to Vernal. The increased population in the area
will probably rely to a large extent on the tribal developed
recreational facilities and thereby contribute to their income.

An additional impact on the Uintah and Ouray tfibes caused
by the prototype leasing program may be the creation of em-
ployment opportunities., Many of these Indians have had prior
experience working in mines. At the present time the tribes'.
main source of income is their recreational and.tourist facilities,
This program ma& ha?e a favorable impact upon the Uintah énd Ouray
tribal economics.

3. Wyoming Tracts

The 50,000;barre1—per-day capacity in Sweetwater County,
Wyoming,would generate an associated population increase of
about 6,900, These peoplé most likely would reside in Rock
Springs and Green River. The population of Rock Springs could
increase from 11,650 to 17,000 and that of Green River from 4,200
to just over 6,000,

The Sweetwater County Planning Commission has adopted zomning
regulations comparable to those of Rio Blanco County,'Colorado.

Both Rock Springs and Sweetwater County already have more‘
blue collar emplo&mentvthan white collar employment, The_
development of an o0il shale plant will enlarge the proportion,

of blue collar employees.
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The social strains thaé may develop in Sweetwater County would
be the same as described for Colorado, but may be less severe
because the towns of Rock Springs and Green River are expected to
expand by only 50 percent and already have predominantly blue collar
emp loyment .

a. Local Government

The local tax revenue.in Sweetwater County in 1962 was $113
per capita. The local taxes to be generated by the oil shale
plant and associated residences and businesses are expected to
approximate $1,000 per new resident. The average per capita tax
revenue to.Sweetwater County would therefore be increased b? the

addition of a shale oil plant. Demand for services would also be

increased.

b. Commuting Patterns

Tﬁe Washakie Basin tracts are located 50 to 60 miles south-
east of Rock Springs and Green River, both of which are located
on Interstate 80. Green River is approximately 10 miles west of
Rock Springs. From Rock Springs, the workers would drive about
40 miles south on State Highway 430 which passes 10 miles to the
west of the tracts. There is no marked road between the tracts

and State Highway 430.

c. TImpact on Indians

There is no sizable community of Indians existing in the oil

shale area.
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V. MITIGATING MEASURES INCLUDED IN THE
PROPOSED ACTION

A. O0il Shale Lease

The mitigating measures which would be taken to assufe that the
environmental conqepté presented in this Environmentai Statement
would be satisfied are contained in the proposed lease which includes
environmental stipulations (Section A) and Off-Tract Stipulations
(Section B) that supplement the Department's regulations governing
surface exploration, mining_and reclamation of lands (43 CFR Part 23)
(Section C) and the operating regulationé for mining (30 CFR 231)
(Section D). The requirements under the lease and regulations would
require compliance with all applicable Sfaté and Federal regulations.
The leése would further provide that future standards which may be
promulgated would have to be met unless inconsistent with specific
provisions of the lease. Special stipulations developed for this
proposed prototype progrém would place additional réquirements on
the lessee to insure that the environmental impact caused by proto-
type oil shale development on the immediate and adjacent area would
be minimized.

A revision of Section 3000.0-5 of Subpart 3000, Chapter IT,
Title 43 of the Code of Federal Regulations appearing in the Federal
Register, July 23, 1973, Volume 38 - Number 140 pertaining to
appeals is presented in Section E of this Chapter.

The provisions (1) for offsetting extraordinary environmental
costs against royalties, (2) for offsetting certain expenditures -
against the 4th and 5th bonus installments, and against royalties

between the 6th and 10th anniversary dates, and (3) for the relief
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from a portion of any production royalties prior to the 8th anniver-
sary date are designed to achieve an environmental and industrial
balance. These provisions were devised only for the six prototype
leases to promote the development of a presently nonexisting
industry. There are no plans to include similar provisions in any

subsequent leases.
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UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF IAND MANAGEMENT

OIL SHAIE IEASE

In consideration of the mutual promises, terms and conditions
contained herein, and the grant made hereby, this lease is

entered:into on o, . , to be effective on

, _— (hereinafter called the "Effective
Date"), by the United States of Aﬁerica (hereinafter called the
"Tessor"), acting through the Bureau of Land Management (herein-
after called the "Bureau") of the Department of the Interior

(hereinafter called the "Department"), and

(hereinafter called the "Iessee"), pursuant and subject to the
terms and provisions of the Mineral Leasiné Act of February 25,
1920 (41 Stat. 437), as amended (30 U.S.C. .§§181—263) (hereinafter
called the "Act"), and to the terms, conditions, and requirements
(1) of all regulations promulgated by the Secretary of the Interior
(hereinafter called the "Secretary") in existence upon the
Effective Date, specifically including, but not limited to, the
regulations in 30 CFR Part 231 and 43 CFR Part 23 and Group 3000,
all of which are incorporated herein and, by reference, made a
part hereof; and (2) of all regulations hereafter promuigated by
the Secretary (except thoée inconsistent with any specific pro-.

visions of this lease other than regulations incorporated herein
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by reference), all of which shall be, upon their effective date,

incorporated in and, by reference, made a part of this lease.

Section 1. Definitions
As used in this lease:

(a) "0il Shale'" means a fine-grained sedimentary rock con-
taining: (1) organic matter which was derived chiefly from aquatic
ofganisms or waxy spores or pollen grains, which is only slightly
soluble in ordinary petroleum solvents, and éf which a large
proportion is.distillable into synthetic petroleum, and (2) in-

organic matter which may contain other minerals. This term‘is
applicable to any argillaceous, carbonate, or siliceous sedimentary
rock which, through destructive distillation, will yield synthetic
petroleum. The products of 0il Shale include both shale oil and

other minerals;

(b) "Leased Lands'" means

situated in the County of , State of

containing acres, more or less;

(c) 'Leased Deposits" means all despoitslof 0il Shale 1yiﬁg
within or under the Leased Lands;

(d) "Anniversary Date'" means the anniversary of the Effec-
tiﬁe Date of this lease; however, if operations under this lease
are suspended pursuant to section 39 of the Act (30 U.s.C. §209),
the next Anniversary Date of this lease after the suspension shall
follow the previous Anniversary Date by a period of.time equal.to

the sum of one year and the period of suspension, and subsequent
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Anniversary Dates will be measured from that Anniversary Date;

(e) "Iease Year" means the period of time between two
successive Anniversary Dates of this lease;

(£) "Ton" means a measure of weight of 2,000 pounds avoir-
dupois; and

(g) "Mining Supervisor' means the appropriate wmining super-
visor of the United States Geological Survey (hereinafter calied

the "Geological Survey"), as defined in 30 CFR 231.2(c).

Section 2. Grant to Iessee

The Iessee is hereby granted, subject to the tefms and conditions
of this lease, the exclusive right and privilege fo prospect for,
mine, process by retortihg or by in situ methods or otherwise,
utilize, and dispose of all Ieased Deposits together with the
right to construct on the Teased Lands all such works, buildings,
plants, structures, roads, powerlines, and additional facilities
as may be necessary or reasonably convenient for the mining, pro-.
cessing, and prepération of products of the Ieased Deposits' for
market and the housing and welfare of the Iessee's employees,
agents, and contractors, and to use so much of the surface of
the Ieased Lands as may reasonably be required-in the exercise

of the rights and privileges herein granted.
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Section 3f lessor's reserved interests in the Ieased ILands
The Iessor reserves the following:

(a) The right to lease, sell, or otherwise dispose of the
surface of the Ieased Lands or of any surface or mineral resource
in the Ieased. Iands (or of any interest therein) under existing
.1aws,or laws hereafter enacted, subject to the rights of the
Iessee under this lease;

(b) The right, upon such terms as it may détermine to be
just, to permit for joint or several uée, such easements or
rights-of-way, including easements in tunnels upon, through, or
in the Léased iands, as ﬁay be necessary or appropriéte to -the
working of the Leased Tands or other lands containing mineral
deposits subject to the Agt, and the treatment and shipment of
the products thereof by or under authority of the Lessor,
its Lessees, or permitteeé, and for other public purposes; and

(¢c) The right to conduct and to authorize geological and
other investigations on the Ieased Lands which do not interfere

with or endanger operations under this lease.

Section 4. Iease Term

This lease shall be for a period of 20 lease Years from the
Effectivé Date and so long thereafter as thére is produétion
from the leased Deposits in commercial quantities, subject to the
provisions  of section 23 with respéct to the readjuétment of
terms and conditions and the right of the parties té terminate
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the lease.

Section 5. Bonus

In addition to all other payments required hereunder, the Iessee
~shall pay to the Iessor the amount of $ as a bonus. This
bonus shall be due and payable in five installments as follows:
Receipt of § at the time of the sale as the first installment
is hereby acknowledged by the Iessor; the_balance shall be paid in
four equal annual installments of $ due and.payable on each
of the first four Anniversary Dates of this lease. In the evgnt
the Secretary acceﬁts a surrender or relinquishment of this léase
filed by the Iessee at any time prior to the third Anniversary
Date, the iessee shail be released from any obligafion to pay the
fourth and fifth bonus inétallments.required hereunder. That
release shall not relieve the Lessee of the obligation to pay
installments which had accrued prior to the filing of the surrender
or relinquishment of the lease, but had not been péid prior to

the Secretary‘s acceptance of that surrender or relinguishment.

The Iessee may credif against the fourth bonus installment any
expenditures prior to the third Amniversary Date directly attri-

butable to operations under this lease on the Ieased Lands for the

development of the Ieased Deposits, but not any expenditures
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attributable to the preparation of a development plan under“section
10 of this lease. Upon the credit of an expenditure, the Lessee
shall be relieved of the duty of paying the equivalent amount of
the fourth bonus installment. Similarly, the Léésee may credit
against the fifth bbnus installment any expenditures prior to the
fourth Anniversary Date directly attributable to operations under
this lease on the Ieased Lands for the development of the Ileased
Deposits and not crédited against the fourth bonus installment,

but not any expenditures attributable to the preparation of a
development plan under section 10. Upon the credit of an expendi -
ture, the Lessee shall be relieved of the duty of paying the
equivalent amount of the fifth bonus installment. The Mining
Supervisor shall havé the duty of determining whether expenditures
credited by the lessee are properly attributable to such operations,
ana, if the Mining Supervisor determines that any réported expendi-
ture is not attributable to such operations, the Lessee shall‘not

receive credit for that expenditure.

Section 6. Rentals

The lessee shall pay the lessor an annual rental which shall be in

the amount of 50 cents for each acre or fraction of an acre of the

Icased Lands. Receipt of rental for the first Iease Year is hereby
acknowledged. The lessee shall pay the rentai for each subsequent

Iease Year on or before the first day of that Iease Year. Rentals
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for any Iease Year shall be credited by the Lessor against any

royalty payments for that Iease Year.

Section 7._ Royalties

(a) The lessee shall pay to the Iessor‘a royalty on all 0Oil .“
Shale extracted by the Lessee from the Ieased ILands which is either
processed or sold by the lessee. ‘The royalty on Oil Shale shall |
be computed separately for shale oil and for other minerals as
follows:

| (1) The royalty on shale oil shall be computed on the
basis of the shale oil content of the 0il Shale; the method of
computing the royalty shall depend upon whether the 0il Shale is
extracted by mining méthods or proéessed by in situ methods.
(i) If the 0il éhale is extracted by mining
methods, the Lessee shall pay the Iessor a basic royalty rate of
12 cents on every Tdn of 0il Shale which the Iessee either pro-
cesses under this Lease either on or off the Ieased Lands or sells
prior to processing. This basic royalty rate shall be subject to
- the following adjustments:
| (A) If the shale oil content of the 0il
Shale mined is less thah 30lgallons per Ton, the basic royaity
rate per Ton of 0il Shale shall be reduced by one cent for eéch
¢

gallon or fraction thereof that the shale oil content is less than
.30 gallons per Ton, but in-no event shali the royalty rate be less

than four cents per Ton. If the shale oil content of the 0il Shale
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mined is more than 30 gallons per Ton, the basic royalty rate
per Ton shall be increased by one cent for each gallon or frac-
tion thereof that the shale o0il content is more than 30 gallons
per Ton. |

(B) For the calendar year in which the
Effective Date occurs and for each calendar Yeér thereafter, the
Secretary shall determine the éombined average &alue per barfel
of all crude oil and crude shale oil prédpced in.the States of
Colorado, Utah, and Wyomihg. The basic royalty rafe_applicable
" to the second and each succeeding lease Yéar‘shall be adjusted
by ah increase or decrease of the same percentage.as the per-
centage of increase or decrease in the combined avérage value for
the calendar year during.which that Iease Year begins as compared
with the combined average valﬁe for the calendar year during which
the previous lLease Year began; However, in no evenf shall the
basic royalty rate for shéle 0il be decreased to legs than 4 cents
én eveny Ton of 0il Shale mined under the lease;.

(C) The shale oil content of the Qil Shale
shall be determined either by the Modified Fischer Assay method
or by such other method as the Lessor and the Iessee adopt, and the
royalty shall be based on the monthly ayefage of shaie 0il content
of all 0il Shale processed under this lease or transférred froh
" the Ieased Tands for processing or.éale,by the'Lessee;. Computations
of quantities, assays and royalties shail‘be rounded to the near-
est hundredth.l
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(ii) (A) If the 0il Shale is processed by in situ
methods, royalty shall be paid at a basic royalty rate of 12 cents
per Ton. The number of Tons procesééd shall, for purposes of com-
puting royalty, be determined by: (I) establishing through'calori-
metric tests designated by the American Society for Testing and |
Materials as "Standard" or "Tentative, the total gross heat of
cbmbustion in BTUs of all oil and gas products at the well head,
adjusted downward by the total gross heat of combustion in'BTUé
of combustible fluids (gases or'liéuids) injected as heat carriérs,
but not for fuel purposes, into the formation being processed;

(II) dividing the adjusted total gross heat of combustion .in BTUs
by 152,700 BIUs (shale oil and gas recovered by Modified Fischer
Agsay bf 0il Shales, containing approximately 30 gallons of shale
01l per Ton, has a heating value of 152,700 BIUs per gallon of
shale oil and associated gas), to arrive at the equivalent number
of gallons of shale oil produced; and (III) dividing the equivalent
number of gallons of shale oil produced by 30, to arrive at the
number of Tons of 0il Shale processed by in situ methods.

(B) The basic royalty rate applicable to shale oil i
from 0il Shale processed by in situ methods shall be adjusted in
the same manner as that provided in paragraph (a)(l)(i)(B) of this
'section'for the adjustment of the basic royalty rate applicable tg

shale oil processed from 0il Shale extracted by mining methods.
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(¢) Computations of quantities, assays and
royalties relating to tonnage of 0il Shale shall be rounded to the
nearest hundredth.

(2) The Iessee shall also pay a royalty on éll minerals
other than shale oil contained in Oil Shale produced from the Ieased
Deposits which the lessee processes, either on or off the Leaéed
Ianﬁs, or sells. This royalty shall be computed on the basgis of
the gross value of the other minerals at the point of shipment
to market, and shall be at a rate of 3 per centum for the first
ten lease Yéars,.h per centum for the eleventh year through the
fifteenth Iease Year, and 5 per centum beginning with the sixteenth
Iease Year.

(b) The Lesseelshali.determine accurately, on the Ieased
lands, the weight or quantity and quality of all 0il Shale pro-
duced from the Ieased Deposits by each method, used and shall enter
the weight.or quantity and quality thereof accurately in books
which shall be kept and preserved by the Lessee for such purposges.

(¢) Payments for royalties due under this lease shall be
payable monthly on or before the last day of the calendar month
following the calendar month in which the 0il Shale is processed
or, if it ig not processed,.is sold. o

(a) zIf tﬁe Iessee shall show that compliance with the re-
quirements for environmental protection prescribed in the detailed

development plan (or amended, supplemental, or partial plan)
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required under section 10 of this lease, and as approved in
accordance with the regulations in 43 CFR Part 23 and 30 CFR
Part 231, now or hereinafter in force, or imp’oéed by legislation
enacted after the effective date of that plan {or of an amendment
or supplement to that plan), has engendered or will engender
extraordinary costs in an amount which is in excess of those

in the contemplation of the parties, as-determined by the ILessor,
on the effective date of that plan (or amehdment or supplement to
that planj, and fhe Secretary,-if he deems it desirable, may, in
order to offset such costs, adjust the royalties that would other-
wise become due and payable thereafter under subsection (a) of
this sectioﬁ by allowing a credit against those royalties in such
an amount, and for such a time, as he determines is warranted

in the circumstances.

(e) (1) For the sixth and each succeeding Lease Year the
Lessee shall pay a minimum royalty which, to the extent that
royaltiés on production during that Lease Year in that amount
have not been previously paid, shall be due and payable on the
Anmniversary Date at the end of that Lease Year. For the sixth Lease
Year, the Lessee's minimum royalty shall be equal to the royalty

due on shale oil under subsection (a)(1)(i) of this section on
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an annual production rate of Tons of 0il Shale containing 30

gallons of shale oil per Ton of 0il Shéle. The annual production rate for
computing minimum royalty for each subsequent Lease Year up to and includ-
ing the fifteenth Lease Year shall increase in.an amount of Tons
of 0il Shale per year for each subsequent Lease Year; for.the fifteenth and
each subsequent Lease Year the annual rate shall be Tons of 0il
Shale. The Secretary may excuse the Lessee from compliance, in whole or in
paft, with the requirements of this paragraph (1) of subsection (e) during
any yeatr in which thelLessee is prevented by circumstances over which he has
no control from.implementiﬁg a dévelopment plan submitted under Section 10
of this lease.

(2) The Lessee may credit against any minimum royalty due on the sixth
Annifersary Date or any suﬁséquent Anniversary Date up to and including the
tenth Anniversary Date the amount of any expenditures whiéh are made Between
the approval of the devg10pment plan under Section 10 of this lease and the
tenth Anniversary Date and which are directly attributable to opefatiqns on
the Leased Lands pursuant to that development plan for the development of

the Leased Deposits and which were not credited against the fourth and fifth

bonus installments. The Mining Supervisor shall have the duty of detexrmining
whether expenditures credited by the Lessee are attributable to such operatioms,
and, if the Mining Supervisor determines that any repqrtéd expenditures is

not attributable to such operations, the Lessee shall not receive credit for
the gxpenditure. Upon .the credit of an expenditure against the minimum roy-

alty due, the Lessee will be relieved of the duty of paying the equivalent

amount of minimum royalty: Provided, however, that, if there is actual pro-

duction in the sixth or any subsequent Lease Year, the Lessee shall not be
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permitted to credit expenditures against the first $10,0QO of
minimum royalty due for that Iease Year.

(f) 1If the Iessee enters into production prior to the
eighth Anniversary Date, and the royglty due in the eighth or
any previous Iease Year exceeds the minimum royalty due under
subsection (e)(1) of this section for that Iease Year, the’
Lessee.shall be relieved from the payment of one-half of the
difference between the actual royalty due for that Iease Year
and the figure set in subsection (e)(1) for minimum.royalty due
for that Iease Year. This relief from the payment of royalty
shall be in addition to ahy crediting of expenditures under éub-
section (e)(2) of this seétion, but no crediting of expenditures
against minimum royalf& shall reduce the figure for minimum

royalty used in the preceding sentence.

Section 8. Payments

All bonus installments shall be paid to the appropriate State
Office of the Bureau. All rental payments shall be made to the
appropriate State Office of the Bureau until this lease enters.
a producing statﬁs or minimum royalty is required to be paid on
it; thereafter -the rentals and royalties shall be paid to the
appropriate Mining Supervisor with whom all repérts (including
any reports on expenditures deductible under section 5) con- -

cerning operations under the leése shall be filed. All
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remittances to the Bureau shall be made payable to the Bureau
of Land Management; those to the Geological Survey shall be

made payable to the United States Geological Survey.

Section 9. Bond
(a) The Iessee shall maintain a bond in the amount of
- $20,000 for the purpose of ensuring compliance with the pro-
visions of this lease, except those provisions for compliance
with which a separate bond is required under subsection (b) of
this section. |
(b) (1) Upon approval of a detailed development plan‘under

section 10 of this lease, the Iessee shall fiie with the Iessor-
and maintain, in additiond to the bond required under subsection
(a) of this section, a bond (in an amount determined pursuant

to paragraph (2) of this subsection) which shall be conditiohed
upon fhe faithful compliance with the regulations in 30 CFR Part
231 and 43 CFR Part 23, the provisions of sections 10 and 11 bf |
this lease, the 0il Shale lLease Environmental Stipulations attached
to this leése pursuant to section ll,'and any approved developument
_plan—(or approved, amended, supplementai or partial plan), to the
extent that it reléteé to the preservation and protection of the
enviromment (including land, water, and air), the protection

and conservation of resources other than Oii Shale during the
conduct of exploration or mining operations, and the reclamation

of lands and waters affected by exploration or mining operations. .
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(2) During the first three Lease Years after the approval
of a detailed development plan under section 10 of this lease, the
bond shall be in an amount equal to (i) $2,000 per acre for all port-
tions of the Leased Lands and other lands which, pursuant to the
. plan, will be used for spent shaie disposal sites and sites for actual
mining operations during that three year period and (ii) $500 per_acre
for all other portions of the Leased Lands and other‘lands upoﬁ which
operations will be conducted or which will be directly affected by
operations during that three year period under the plan, but the total
bond shall in no event be less than $20,000. After the first three
Lease Years the bond shall be renewed at intervals of three Lease
Years. Each renewed bond shall be for three Lease Years and at such
a total figure as shall bé determined by the Lessor to be needed,to.
provide for the reclamation and restoration of all portions of the Leased
Lands which have been affected‘by previous operations under this lease
or which will be affected by operations under this lease during the
ensuing three year period. The amount of the bond shall be increased
at any time during the three-year period at the demand of the Lessor
if there is a change in the development ﬁlan which, in the opinion
of the Lessor, increases the possibility of environmental damage.

Upon request of the Lessee, the bond may be released as to all or any
porfion of the Leased Lands affected by expioration or mining opera-
tions during the three yeaf period covered by the bond when the‘Lessor
has determined that the Lessee has successfully met the reclamation
requirements of the approved development plan and that operations have
béen carried out and coﬁpleted with respect to these lands in accord-

ance with the approved plan.
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(¢) Prior to the approval of any plan for exploratory
work under section lO(dj of this lease, the Iessee shall file
with the Iessor and maintain, in addition,tO'the bond required
vunder subséct;on (2) of this section, a bond in such an amount
as‘fhe Minihg Supervisor shall require, but in no event less than
$20,000, which shall be conditioned upon the faithful compliancé
~with the regulations in 30 CFR Part 231 and L3 CFR Part 23,
the provisions of sections 10 and 11 of this lease, the 0il Shale
Iease Environmental Stipulations attached to this 1ease pursuant
to section 11, and any approved plan for exploratory work, to
the extentlthat it relates to the preservation and protection of
the environment (including land, water, and air), the protection
and conservation of resources other than 0il Shale during the
conduct of exploration operations, and the reclamation of landé
and waters affected by éxploration operations. The bond required
by this subsection shall apply only to actions taken prior to the
date of approval of the development plan under section 10(a) of"
this lease. However, with the consent of the Mining Supéfvisor R
the Iessee may modify this bond in such a manner és-is necessary
to meet the requirements of subsection (b) of this section, and
the,bbnd_so modified may, with the consent of the Mining Super-.

visor, be maintained as the bond required under subsection (b).

“Section 10. Development plan and diligence requirements

(a) The Lessee shall file with the Miping Supervisor on or
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before the third Anniversary Date a detailéq development plan.'
This plan shall include: (1) a schedule of the planning, explor-
atory, development, prodﬁction, prbcessing, and reclamation
operations and all other activities té_be conducted under this
lease; (2) a detailed dgscription pursuént to 30 CFR Part 231

and 43 CFR Part 23 of the procédures to be followed to assure that
the development plén, and iéase operatibns thereunder, will meet
and conform to the environhental criteria and controls incorporated
in the lease; and (3) a requirement that the Iesseé use all due
diligence in the orderly development of the Ieased.Deposits, and,
in particulér, to attain, at as early a time as is consistent
with compliance with all the provisions of this leasé, production
at a rate at least equal‘fo the rate on which’mihimum'royalty is’
cémputed under section T(e)(1l). Prior to commencing any of the
operations under the development plan in the lLeased Lands, the Iles-
see shall obtain the Mining Supervisor*s approval of the develop-
ﬁent plan. The Mining Super&isor shall.notidelay unnecesgsarily in
the considerdtion of a development plan, but he shall take time to -
consiaer both technical and enviroamental provisions of the plan
thoroughly prior to approval, and may hold_public hearings_on the
environmental provisioné_to assist him in his consideration of

the plan. If the development plan submitted by the ILessee is
uﬁacceptable, the Mining Supervisor shall inform the Iessee by

written notice of the reasons why the development plan is
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unacceptable and shall give him an opportunity to amend the plan.
If an acceptable development plan is not submitted to the Mining

. Supervisor by the Iessee within one year after the Iessee's re-
ceipt of that notice, the Mining Supervisor shall send a second
written notice to the Iessee concerning the unacceptability of the
development plan. A failure by the ILessee to submit an acceptable
plan within oneé year -after his receipt of the secona written notice,
without reasonable Justification for delay, shall be grounds for
termination of the leasé, if‘the Lessor so elects. Upon approval
of the plan, the Iessee shall proceed to develop the Ieased De-
‘posits in accordance with the approved plan. After the date of
approval of the development plan, the Tessee shall conduct no
activities upon the ILeased Lands except pursuant to that develop-
ment plan, or except for nécessary activities following a relin-
quishment wunder section 28 of this lease or for the disposition

of property after termination pursuant to section 32 of this lease.

(b). The Iessee must obtain the written approval of the

Mining Supervisor Qf any change in the plan approved under sub-
. section {(a).

(¢) The Iessee shall file with the Mining Supervisor annual
progress reports describing the operations conducted under the
development plan required under subsection (a).

(d) Prior to undertaking any exploratory work on the ILeased
Tands between the Effective Date and the date of approval of‘the
detailed development plan required by subsection (a) of this

section, the ILessee shall file with the Mining Supervisor a plan

V-26



showing the exploratory work.which he proposes td undertake and-
he shall not commence that exploratory wofk until the Mining
Supervisor has approved the plan. Exploratory work, as used in
this subsection, shall include, but not be limited to, seismic
work,_drilling, blasting, research operations, cross-country
travel, the construction of rodads and trails and other necessary
facilities, and the accumula;ioﬁ of baseline data required under
section 1(C) of the 0il Shale Lease Environmental Stipulations.

© Prior to approval of the detailed developmgnt plan under sub-
sction (a) of this séCtion, a11.ex§10ratory work on the Leased

Lands shall be conducted pursuant to a plan approvedvunder this

subsection.

Section 11. Protectibn of the environment; additional stipulations

(a) The ILessee shall conduct all operations under this lease
in compliance with all applicable Federal,.State and local water
poliution control, water quality, air pollution control, and air
qualify laws, regulations, and standards.

(b) The Iessee shall avoid, or, where_avoidance is impracti-
-cable, minimize ahd, ﬁhere practicable, repair damage to the environ-
ment, including the land, the water and the air.

(c) The 0il shale Iease Eavironmental Stipulations are
attached to and specifically incorporated in this lease. A
breach of any term of these stipulatidns will be a breach of the
terms of this lease and subject to all the proviéions of this lease

with respect to remedies in case of defaulﬁ;
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Section 12. -Operations on the Ieased Tands

(a) The Iessee shall exercise reasénable diligence, skill,
and care in all operations on the ieased Tands. The ILessee's
obligations shall include, but not be limited to, the -following:
| (1) The Iessee shall conduct all operations on the.
Ieased Lands so as‘to prevent injury to life, health, or property.

(2) The Lessee shall avoid, or, where avoidance is
impracticable, minimize and, where practicable, correct hazards
to the public health and gsafety related to his operations on the
Leésed Lands. :

(3) The Iessee éhall avoid wasting the mineral deposits,
and other resources, including but not limited to, surface re-
sources,‘which may be found in, upon, or under such lands. |

(b) 'The Lessee shall conduct all operations on the'Leased'
Tands whether they are surface or undefground'mining opéraﬁions,
and whether they are in lands iﬁ'which the Iessor owns the surféce:
or those in which the Iessor haé disppsed of the surface, in ac-
cordance with the provisions of 30 CFR Part 231 and b3 CFR Parf 3.
. Both 30 CFR Part 231 and 43 CFR Part 23 are specifically incbrpofated
by reference into the provisions of this section. The provisions
of 43 CFR Part 23 are hereby expreésly madevappliéable to the
Iessee’s underground mining operations with equal forée and efféct

,fo that given to those provisions in their application to surface
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mining operations and to operations on lands in which the. Lessor owns the
surface,

(c) The Léssee shall take. such reasonable steps, and shall cbndudt
operations in such a manner, as he may be needed to avoid or, where avoidance is
impracticéble, to minimize and, where practicable, repair damage to: (1) any
forage and timber growth on Federal or non-Federal lands in the vicinity of
the Leased Lands; (2) crops, including forage, timber, or improvements of
~ a surface owner; or (3) improvements, whether owned by the United States or
by its permittees, licensees, or lessees. The Lessor must approve the steps
to be taken and the restoration to be made in the event of the occurrence of.

damage described in this subsection.

Section 13. Development by in situ methods

Where in situ methods aré used for development of 0il Shale, the Lessee shall
not place any entry, well, or'épening for such operations within 500 feet of
the boundary line of fhe Leased Lands without the permission of, or unless
directed by, the Mining Supervisor, nex shall induced fracturing extend to

less than 100 feet from that boundary line.

Section 14, Nuclear fracturing

No nuclear explosive may be detonated on or in the Leased Lands without the
' express written approval of the Secretary. Tﬁe Secretary may approve the'
detonations of such.explosives only after the preparation of an environ-
mental impact statement pursuant to section 102(2) (C) of the National

Environmental Policy Act of 1969 (42 U.S.C. g§ 4332(2)(C)).
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Section 15. Inspection and investigation

The lLessee shall permit any duly authorized officer or representa-
tive of the Department at any reasonable time:

(a) to inspect or inveétigate the Leased Lands and all
surface and underground improveménts, works, machinery, and equip-
ment, and all books and recordé pertaining to operations and surveys
or investigations under this lease; and

(b) to copy and make extracts from an& books and records

pertaining to operations under this lease.

Section 16. Reports, maps, etc.

(a) At suchAtimes~and in such a form as the lessor may
prescribe, the lLessee shall furnish a report with respect to in-
vestment and operating costs under this lease. The lLessee shall
also submit to the Iessor in such form as.the latter may prescriBe,
not more than 60 days after the end of each quartersof the Lease
Year, a report covering that quarter which shall show the amount
of each re;pective mineral or product produced from the Leased
Deposits by each method of production used during the quarter,
the character and quality thereof, the amount of products and
bj-products disposed of and price received therefor, and the amount
in storage or held for sale. This report shall be certified by
the sﬁperintendent 6f the mine, or by some other agency having
pérsonél knowledge of the facts who has been designated by thé

Lessee for that purpose.
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" (b) The Iessee shall prepare and furnish at such times and
in such form as the Iessor may prescribe, maps, photographs, reports,
statements and other documents required by the provisions of 30 CFR

Part 231 and 43 CFR Part 23.

Section 17. Notice

Any notice which is required under this lease shall be givéh in
writing. 'Where immediate actién is required, notice may bé given
orally or by télegram, but, where this is done, the oral ndtice
shall be confirmed in writing. Wherever this lease requires the
Iessee to give notice, notice shall be given to the Mining Super-
visor unless this lease requires that notice be given to another
officer. The ILessee shall inform the Bureau State Office and the
Mining Supervisor of the Iessee's officer to whom notice shall be

given.

Section 18. Employment practices

The Iessee shall pay all wages due persons employed on the leased
Lands at least twice each month in lawfgl money of the United States.
The Iessee shall grant all miners and other employees complete
freedom of purchase. The lessee shall restrict the workday to not
moxe than 8 hours in any one day for-undergroﬁnd workers, except

iﬁ cases of emergency. The lLessee shall employ no persoh under the
age of 16 years in any mine below the surface. If the laws of thg

State in which the mine is situation prohibit the employment, in
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a mine below the surface, of persons of an age greater than

16 years, the ILessee shall comply with those laws.

Section 19. Equal Opportunity Clause; certification of non-
segregated facilities )

(a) Equal Opportunity Clause. During the performance of

this lease the Iessee agrees as follows: (1) The Iessee shall not
discriminate against any employee or ‘applicant for employment
because of'race, color, religidn, sex, or natiénal origin. The
Iessee shall take affirmative action to insure that applicants are
employed, and that employeés are treated during employment, without
regard‘to.their race, color, religion, sex, or national origin.
Such action shall include, but not be limited to the followihg:,
employment, upgrading, demotion, or traasfer; recruitment or
recruitment adfértising; layoff or termination; rates of pay or
other forms of compensation; and selection for training, including
apprenticeship. The Lessee shall post in conspicuous places,
available to employees and applicants for employment, notices to
be provided by the ILessor setting forth the provisions of this
Equal Opportunity clause.

(2) The ILessee shall, ih all solicitations or advertise-
ments for employees placed by or on behalf of the Lessee, staté
thét all qualified applicants Will-recegve consideration for em-
ployﬁent without regard to race, color, feligion, sex, or national

origin.



(3) The Leséee shall send to each labor union or
representative of workers with which he has a collective bar-
gaining agreement or other contract or understanding, a notice,
to be provided by the Iessor, advising the labor union or workers'
representative of the lessee's commitments hnder this Equal
Opportunity clause, and shall post copies of the notice in con-
spicuous places available to employees and applicants for employ-
ment.

(4) The Lessee will comply with all provisions of
Executive Order No. 11246 of September 24, 1965, as amended, and
of the rules, regulations and relevant orders of the Secretary
of Iabor.

(5) The Tessee shall furnish all information and reports
required by Executive Order No. 11246 of September 2k, 1965, as
amended, and by the rules, regulations, and orders of the Secretary
of Labor, or pursuant thereto, and will permit access to his books,
records, and accounts by the Secretary of the Interior and the
Secretary'of Iabor for purposes of investigation to ascertain com-
pliance with such.rules, regulations, and orders;

(6) 1In the event of the Lessee's noncompliance with the
Equal Opportunity clause of this lease or with any of the said rules;
regulations, or orders, this lease may be canceled, terminatéd or.
suspended in whole or in part and the lessee may be declared

ineligible for further Federal Government contracts or leases in
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accordance with procedures authorized in Executive Order No.
11246 of September 2k, i965, as amended, and such other sanctions
may be imposed and remedies invoked as provided in Executive
Order Wo. 11246 of September 2k, 1965, as amended, or by rule,
regulation, or order of the Secretary of Labor, or as otherwise
provided by law. |
(7) The Lessee shall include the provisions of Para-
graphs (1) through (T)KOfvthis subsection (a) in every contract,
subcontract, or purchase order unless exeméted by rules, regulations;
or_oréers of the Secretary of Labor issued pursuant to Section 20k
of Executive Order No. 11246 of Sepﬁember 2k, 1965, as amended, so
that such provisions will be binding upon each contractor, sub-
contractor or vendor. The Iessee shall taken such action with re-
spect to any contract, subcontract or purchase order as the Secre-
tary may direct as a means of enforcing sﬁch provisibns, including

sanctions for noncompliance: Provided, however, That in the event

the Iessee becomes involved in, or is threatened with, litigation
with a contractor, subcontractor or vendor as a result of such
direction by the Secretary, the lessee may request the lessor to
énter into such.litigation to protect the intérests of thé lessor.

(b) Certification of non-segregated facilities. By entering

into this lease, the ILessee certifies that lessee does not and
shall not maintain or provide for lessee's employees any segregated

facilities at any of ILessee's establishments, and that Lessee does
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not and shall not permit Lessee's employees to perform their
services at any loéation, under lessee's control, where segregated
facilities ére‘@aintained. The lessee agrees that a breach of this
certification is a violation of the Equal Opportunity clause in
this lease. As used in this certification, the term "segregated
facilities" means, but is not limited to, any waiting rooms, work
areas, rest rooms and wash rooms, reétaurants and other eating\
areas, time clocks, locker rooms and other storage or dreséing
areaé, parking lots,-drinking fountains, recreation or entertain-
ment areas, transportation, and housing facilities provided for
employees which are segregated by explicit directive or are in
fact segregated on the basis of race, color, religion, or national
origin, because of habit, local custom, or otherwise. Iessee
further agrees that (except where Iessee has obtained identical
certifications from proposed contractors and subeontractors for
specific time periods) Iessee shall obtain identiéal certifications
from proposed contractors and subcontractors prior to the award of
contracts or subcontracts exceeding $10,000 which are not exempt
from the provisions of the Equal Opportunity clause; that Iessee
shall retain such certifications in Lessee's files and shall make
them available to the Secretary at his request; ana that Iessee
shali forward the following noéice to such proposed contractors
and subcontractors (exceﬁt where the proposed contractor or sub-

contractor has submitted identical certifications for specific time
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periods): Notice to prospective contractors and Subcontractors

of requirement for certification of non-segregated facilities.

A Certification of Non-segregated Facllities, as required by the
May 9, 1967, order (32 F.R. 4(1»39_, May 19, 1967) ‘on Elimination of
vSegregated Facilities, by the Secretary of ILabor, must be submitted
prior to the award of a contract or subcontract exceeding $10,000 ;
which is not exempt from the provisions of the Equal Opportunity
clause. The certification may be submitted either for each con-
tract and subconfract or for all contracts and sﬁbcontracts during

a period (i.e., quarterly, semi-annually, or annually).

Section 20. Eggég

The Iessee shall pay, when due, all taxes 1awfullyvésséssed gpd
levied under the laws of.the State or the Uhifed States upon im-
provements,.output_of mines, or other rights, property, or assets

of the Iessee.

Section 21. Monopoly and fair prices

The Lessor réserves full authority to promulgate and enforce orders
and regulations under the provisions of Sections 30 and 32 of the
Act (30 U.S.C. §§187 and 189)"lnecessary to insure that any sale
of therproduction'from the Ieased Deposits to the Uhited States or
to the public is at reasonable prices, to prevent monopoly, and to
safeguard the public welfare, and such regulations shall, upon

promulgation, be binding upon the. Ilessee.
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Section 22. Suspension of operations or production

Any suspension of operations or production under section 39 of

the Act (30 U.S.C. §209) granted with respect to this lease shall
take effect as of the first day of the ‘calendar month following
the calendar month during which the éuspenSion is approved, except
that, in a situation where in the opinion of the Mining Superﬁisor'
there is an immediate danger to life, or of irreparable major
damage to property or the environment, the Mining Superviéor may
granf a suspension effective immediately. The term of any sus-
-pension granted pursuant to the Iessee's request with respect to
operations or prodﬁction under this lease shall be in full calendar
months. A suspension shall terminate either at the time designated
in the suspension order or; if there isino time of termiéation in
the order, at such time as the Mining Supervisor shall designate,

in subsequent notice to the Iessee.

Section 23. Readjustment of terms and conditions
The Lessor may propose the reasonable readjustment of the terms and

conditions of this lease (including royalty provisions), the first
readjustment to be effective at the twentieth Anniversary Date of

this lease and subsequent readjustments to be effective at twenty
iease Year intervals thereafter. At-least 120 days befqre the appro-
priate Anniversary Déte the Iessor shall give notice to the Lessee

of any proposed readjusfment of the terms and conditions of the

lease and the nature thereof, and, unless the Iessee, within 60
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days after receipt of such notice, files with the Lessor an ob-
jectio; to the proposed terms or relinquishes the lease as of tﬁe
appropriate Anniversary Date, the Lessee shall be deemed conclu-
sively to have agreed to such terms and conditions. If the

Lessee files objections with the Lessor, and agreement cannot be
reached between the Lessor and the Lessee within a period of 60

days after the filing of the objections, the lease may be terminated
by either party upon giVing 60 days' notice to the other party;
however, the Lessor's right to terminate the 1eas§ shall be suspen@éd
by the Lessee's filing of a notice of appeal pursuant to Section

34 of this lease. If the Lessee files ijections to the proposed
read justed terms and conditions, the existing terms and conditions
(qther than those concerﬁing royalties) shall remain in effect un-
til there has beeén an agreement between the Lessor and the Lessee on
tﬁe new terms and conditions to be incqrporated in the lease, or un-
til the Lessee has exhausted his rights of appeal under Section 34
of this lease, or until the lease is terminated; howevef; the read-
jﬁsted royalty provisions shall be effective until there is either
agreement between the Lessor #nd the Lessee or until the lease is
terminated. If the readjusted royalty provisions are subsequently
- rescinded or amended, the Lessee shall be permitted to credit any
excess royalty payments agéinst royalties subsequently due to the

- Lessor.

Section 24. Assigmment
With respect to the assigmment or transfer of any interest under
this lease, the Lessee shall comply with the provisions of 43

CFR Subpart 3506 to the same extent as if that Subpart were
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specifically applicable to oil shale leases. The Lessor shall
have full discéetion to approve or disapprove an assignment of
this lease, in whole or in parf. In particular, the Lessor shall
haye the right to disapprove‘any assignment of a divided interest
in this lease wheﬁ either the assigned portion or the retained
’portion of thé lease would, in his 6pinion, be too small to be

economically developed.

Section 25. Qverriding foyalties

The Lessee shall not create, by assignment or otherwise, an
overriding royalty interest in excéss of 25 percent of the rate of
royalty payable to the United States under this lease or an over-
riding royalty interest which when added to any other outstanding
overriding royalty interest exceeds that percentage, - except thét,
where an interest in the leasehold or in an operating agreement

is assigned, the assignbr may retain an overriding royalty interest
in excess of the above limitation if he shows to the satisfac-
tion o? the Department that he has made substantial investments

for improvements on the lands covered by the assignment.

Section 26. Heirs and successors in interest

" Each obligation hereunder shall extend to and be binding upon,
and every benefit shall insure to, the heirs, executors, admin-
istrators, successors, or assigﬁs of the respective parties

hereto.

Section 27. Unlawful interest

No member of, or Delegate to, Congress, or Resident Commissioner,

after his election or appointment, either before or after he
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has qualified and during his continuance in office, and no officer,
agent, or employee of the Department of the Interior,'exéept as

as provided in 43 CFR T.4(a)(1), shall be admitted to any share or
part in this lease or derive any benéfit that may arise therefrom;
and the provisions of Section 3741 of the Revised Statutes of the
United States (41 U.S.C. §22), as amended, and Sections 431, 432,
and 433, Title 18 of the United States Code, relating to contracts,
enter intq and- form a part of this lease so far as the same may be

applicable.

" Section 28. Relinquishment of lease.

(a) Upon showing to the satisfaction of the Lessor that hé
has complied with the terms and conditions of this lease, the
Lessee may relingish the entire lease or any legal subdivision of -
the leased Lands.

(b)’ A relinquishment must be filed, in quplicate, in fhe
proper Bureau State Office. Upon its acceptance it shall be
effective as of the date it is filed, subject to the continued.'
obligation of the lessee and his surety, in accordance with the
terms and conditions of this lease, (1) to make payment of all
~accrued bonus payments, rentals, and roya}ties, except-as provided
in section 5; (2) to provide for ﬁhé preservaéion of any mines,
_in situ pr@duction wofks, underground development.works, other
permanent improvements, and other property, whether  fixtures or

personalty, on the Leased Lands; (3) to provide for the recla-
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~mation of lands and waters affected bWy exploration or mining
operations under this lease; and (&) to comply with all other

applicable requirements of this-lease.

Section 29. Remedies in case of default

If the Lessee shall fail to comply with any of the terms and con-
ditions of this lease (including the terms and éonditions of any
development plan approved under Section lO) and that default shall
continue for a period of 30 days_after service of notice thereof

by the Lessor, the Lessor may (1) suspend operations until the re;-
quired action is taken to correct.noncompliance;.dr (2) institute
appropriate proceedings in a court of competent jurisdiction for

the forfeiture and Canceliation of this lease as provided in
Section 31 of the Act (30 U.S.C. §188) and for forfeiture of any
applicable bond. If the Lessee fails to take'pfompp and necessary
steps ﬁo-prevent loss or damage to the mine, property, or premises,
or to prevent danger to the employees;»or to avoid, or, where
avoidance is imppacticable, to minimize and, where practicable,_
repair damage to the environment,{pr,'if immediate action by'the
Lessor, without waiting for action by the Lessee, is réquifed for.
any of those purposes; the Lessor may entér on the premises and take
such measufes as he may deem necessary to pfevent such loss; damage ,
or dahger, or tq»correct the damaging, dangerous, or unsafe condition
of the mine or any other facilities upon the Leased ILands, and those

measures shall be at the expense of the Lessee.
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Section 30. Effect of waiver

A waiver of any breach of the provisions of this lease shall extend
only to that particular breach and shall not limit the rights of the
parties with respect to any future breach. A waiver of a particular
cause of forfeiture shall not prevent cancellation of this lease

for any other cause, or for the same cause occurring at another time.

Section 31. Delivery of premises in case of forfeiture

In case of the termination of this lease ip any manner the Lessee
shall deliver to the Lessor, in the condiﬁion required by the recla-
mation requirements of approved exploration and development plans,
and subject to the provisions of section 32 of this lease, the
Leased Lands, including permanent improfements and other property on.
the Leased Lands, whether affixed to the ground or movable, and all
underground shafts and timbering, well casing; and such other sup-
ports and structures as are necessary for the preservation of the
Leased lLands, or any mines, ofher underground deﬁelopment works, or

deposits in the Leased Lands.

Section 32. - Disposition of property updn termination of lease

(a) Upon termination of this lease in any manner all underground
timbering and any other supﬁorts or structures which the Lessor shall
inform the Lessee are necessary for the preservation of any mines or
other underground development works shall become and remain there-

after a part of the realty without the payment of any compensation

V-42



to the Lessee. All cher Structﬁres, equipment, machinery, tools,
appliances, and materials on the Leased Lands, whether affixed to

the ground or movable, shall remaiﬁ the property of the Lessee upon
the termination of this lease, but the Iessee shall have no righﬁ,
for a period of six months following the termination; to remove

from the Leased Lands any of that property which in the opinion of
the Lessor is useful for the protection of the Ieased Lands (in%
cluding any mines in those lands) unless the Lessor shall expressly
authorize the removal. During that six-month period the Lessor shall
have the right to purchase at the appraised value any or all items of
that property required or useful for the protection of the Leased
Lands and their use. The appraised value shall be fixed by three
disinterested and competent persons (one to be designated by the
Lessor, one by the Lessee, and the third by the two so designated),
and the appraised value determined by the three or a_majority of them
shall be conclusive. ‘

(b) At any time within a period of 90 days after either the
Lessor ‘has informed the Lessee that he will not purchase the property
or the expiration of the 6-month period, the Iessee shall have the
rigﬁt to reﬁove from the premises the property which was not pur-
chased by the Lessor;

(¢) Any structures, machinery, equipment, tools, applicances,
and materials, subject to removal by the lessee as provided above,

which are allowed to remsain on the Leased lLands shall become the



property of the Lessor on expiration of the 90-day period or any
extension of that period which may be granted by the Lessor be-
cause of adverse climatic conditions or other good and sﬁfficient
reason, unless the Lessor shall direct the Lessee to remove any or
all of such property.on expiration of the 90-day period. 1If the
Lessor directs éhe Lessee to remove such property, the Lessee_shall
do so at his own expense or, if he fails to do so within a reason-

able period, the Lessor may do so at the Lessee's expense.

Section 33. ‘Lesseefs 1iabiiity to the Lessor

v(a) Thé Leésge shall be liable to the United States for any
damage suffered by the United States in aﬁy way arising frém or
connected with activities and operations conducted pursuant to '
this lease, except'wﬁere damage is caused by employees of the United
States écting wiphin'the scope of‘their authority.

(b) The Lessee shall indemnify and hold harmless the United
State from any and all claims arising from or connected with its

activities and operations under this lease.

Section 34. Appeals

The Lessee shall have the right of appeal (a) under 43 CFR 3000.4
from any action or decision of any official of the Bureau, (b)
under.30.CFR 231.74 from ény action, order, or decision of any -
official of the: Geological Survey, or (c) under applicable regu-
lation from any action or decision of any other official of the
Department, arising in.connecéioﬁ with this lease, including any

action or decision pursuant to section 23 of this lease with respect
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to the readjustment of terms and conditions.

‘Section 35. Interpretation of this lease

(a) The paragraph headings in this 1egse»are for convenience
only, and do not purport to, and shall not be deemed to; define,
limit, or extend the scope or intent of the paragraph to which they
pertain. : !

(b) As used in this léase, unless the context clearly indicates:
otherwise, & word in the masculine or neuter form shall be interpreted
as equally applicable to the masculine, feminine, and neuter genders,
and words in singular form shall be interpreted as equally applicable

to singular and plural numbers, ' '
THE UNITED STATES OF AMERICA

BY

(Authorized Officer)

(Title)

Witnesses to Signature of lessee(s)

(Date)

(Signature of lLessee)

(Signature of Lessee)

(Signature of Lessee)
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OIL SHALE ILEASE ENVIROMMENTAL STIPULATIONS

SECTION 1. GENERAL

(A) Applicability of Stipulations

The terms, conditions, requirements and prohibitions imposed

.upon Lessee by these Stipulations are also impbsed upon Lessee's
agents, employees, contractors, and sub-contractors, and their
employees. uFailure or refusal of Leésee's agents, employees, éon—
tractors, sub-contractors, or their employees to comply with these
Stipulations shall be deemed to be the failure or refusal of the
Iessee. lessee shall require its agents, contractors, and sub-
contractors to include these Stipulations in all contracts and
sub-contracts which are entered into by any of them, together
with a provision that the other contracting party, and its agents,
employees, contractors and sub-contractors, and the employees Of
each of them, shall 1ikéwise be bound. to comply with these

Stipulations.

(B) Changes in Conditions

These Stipulations are'basgd“on existing knowledge and technology.
They may be revised or amended by mutual consent of the Mining:
Supérvisor and the Lessee at any time to adjust to changed con-
ditions or to correct an oversight. The Lessor may amend these
stipulations ét any time without the consent of the Iessee in

order to make these stipulations consistent with any new Federal or



State statutes for the protection of the enviromment upon their
enactment and with regulations issued under those statues. The
) Lessee, the'Mining Supervisor, and the Bureau District Manager
shall meet at least once a year to review advanges in technoldgy
and, in a mutual endeavor, weigh, and decide the feasibility and
need of revising or amending—éxisting Stipulatiéns.

| The Lessor and the Lessee agree that, in this mutual endeavor
to decide upon the feasibility and need for amending the éxistihg
Stipulations, they will act in good faith and in a sincere effort
to make the Lessee's activities under the lease as free from en-
vironmental damage as_is practicable. Toward this end, systems which
require pollution control devices shall possess sufficient flexibility
to.adbpt impfoved technology at practicable intervals and shall be
constructed with the understanding that‘continued compliance with

changing pollution control laws is required.

(¢) Collection of Envirénmental Data and Monitoring Progrém

(1) The Lessee shall compile data to determine the conditions
existing prior to any development operations uﬁaer the lease»and
shall, except as provided below, conduct a monitoring program before,
during, and subsequent to development operations. The Lessee shall
.conduct the mohitoring program to provide a record of changes_froﬁ
.conditions ekisting prior to development operations, as established
by the collection of baseline data, a continuing check on compliance

with the provisions of the lease (including these attached Stipulations)
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and all applicable Federal, State, and local environmental pro-
tection and pollution control requirements, timely notice of detri-
mental effects and conditions requiring correction, and a factual
basis fof revision or amendment of these Stipulations pursuant to
section 1(B) hereof. : Both the types of baseline and subsequent
data required. and the methods to be used for £he collection of the
baseline data and the conduct of the.monitoring program shall be.
those set forth in paragraph (2) of this subsection. The baseline
data shall be collected for a period of at least two consecutive
‘full years, one full yeaf of which shall be prior to the submission
of the detailed development plaﬁ under section 10(a) 6f this lease.
If the @etailéd development plan is submitted prior to the COlieC‘:
tion of the second year's.data, the plan already submitted shall, R
at the discretion, or with the approval, of the-Mining Supervisor,
be modified as necessary as a result éf study of the additional
baseline data. Exploratory operations, as approved by the Mining
Supervisor, shall be permitted during the collection of the base-~
line data. All records of baseline data and subsequent monitoring
- required by_this subsection shall be submitted to the Mining Super-~
visor at intervals to be préscribed.by him.

(2) iﬁ.éollecting baseline data and conductipg a monitoring
program the Lessee shall adopt the following methodsbénd shall
collect the information required below: -Wherever the nﬁmber énd

placing of testing installations are not given, they shall be as

. V=48



determined by the Lessee, but subject to being changedras required
by'the Mining Supervisor. After the colleotion of the reqnired
baseline data for at least two years, the Lessee shall not be re-
quired to conduct a monitoring program on the Leased Lands until a
date six months prior to the commencement of development operations.
The monitoring'program.shall, thereafter, be conducted until the
Mining Supervisor has determined to his satisfaction that environ-
mental conditions have been established after the termination of
development operations which are consistent with the requirements
of applicable Federal and State statutes and regnlationé; however,
the Mining Supervisor may terminate this requirement at an earlier
date where it-is in the public interest.

(a) Surface wnter. The Lessee'shall construct gauging
stations on the major drainages on the ILeased Lands and, as re-
quired by the Mining.Supervisor, upstream and downstream from’the
Leased Iands. Data collected at the stations shall include con-
tinuous streamflow records, continuous water tomperature necords,
periodic analyses for selected inorganio and organic chemical
constituents, as directed by the Mining Supervisor, continuous -
precipitation reoords, and continuous sediment reoords. The Les-
see shall maintain records of oll information obtainedrunder_this
paragraph (2)(&).

(b) Ground water. At each proposed or. actual mine site,.

the Lessee shall drill a test well and shall install an observation
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well in each water-bearing zone defined by the test well. The
Iessee shall collect samples of drill cuttings and shall make
borehoie geophysical logs as directed by the Mining éupervisor.
The Lessee shall isolate each water—bearing zone penetrated by the
test wells and pump each of the zones for the period required by
the Mininé-Superviéor. During pump tests the Lessee shall record
the water-level fluctuations in each of the observation wells,
maintain steady, continuous discharge from the test well, and
record thé discharge measurements. The Lessée shall maintain records
of water level and temperature on each test well and on each obser-
vation well pursuvant to a measufement écheduié specified by the
Mining Supervisor. At the iﬁitial pump test of each well the
Lessee shallvdetermine the.water quality of that well by analyzing
water samplés for organic and inorganic chemical constituents, in-
cluding, without limitation, trace consbituents subject to drinking
water standards and water pollution control regulations. The
Mining Supervisor may require analysis of samples for such additional
constituents as he may deem desirable. After the_initial test, the
ILessee shall collect water samples from each well at six-month inter-
vals and analyze them for evidence_of trends in ﬁater dpality as
determined by comparing the samples with previoué analyses.

The ILessee shall complete one observation well upgradient from
each disposal site and at least two observation wells downgradient

from the site at depths and locations specified by the Mining
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Supervisor. The Mining Supérvisor may require additional observa-
tion wells if there is evidence that they are needed to provide
adequate monitoring of the water quality of an'aquifer. The
Lessee shall record water levels and temperatures in each ob-
servation well pursuant to a measurement schedule established by the
 Mining Supervisr. The Lessee shall determine the water quality of
each observatidn well by analyzing samples for organic and in-
organic chemicél constituents, including, withbut limitation,
trace constituents subject to drinking water standards and water
pollution controls. The Mining Supervisor may require analysis
of samples for sﬁéh additional constituents.as'he may deem desirable.
After the initiél test of an obsefvation ﬁell.the Leésee shall collect
Water samples from that well at six-month intervals and analyze them
for evidence of trends in water quality as determined by comparing
' the samples with previous analyses.

The Lessee shall maintaih records of all information obtained
under this paragraph (2)(b).

(e¢) Air Quality. In the collection of baseline data, the

Lessee shall monitor air quality over at least 90 percent of one
full calendar year, using four strategically-located stations. One
of the stations shall be at the expected point'of maximum concen-
tration, or as close.to that expected point of maximum concentration
as feasible.

The Lessee shall monitor air quality for sulphur dioxide,
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hydrogen sulphide, and Suspendéd particulates, using automatic
instruments with éonfinuous recorders, where applicable. The

Lessee shall also monitor, under the same conditions, hydrocapbons}
oxides of nitrogen, and other pollutants, where the Mining Super—
visor has determined that such monitoring is necessary to determine
baseline air quality or to éonduct an effective’ monitoring progfam.
In addition, the lLessee shall establish a meteorological_station in
reasonable proximity to each proposed plant to monitor, at least 95
percent of the time over each lease year during which mohitoring is -
required, wind direction and speed (vane and anemometer) and humidity
at threebievels, one at least 160 feet above the plant, one at
approximately 30 feet ébove the plant, and one-at ground level, and
termperature at two levels, one at least 100 feet above the plant,
and one at approximately 30 feet above the plant. ' The ILessee shall
maintain records of all baseline data collection and monitoring |
prograns .

(d) Flora and Fauna. The Iessee shall make studies of the
flora and fauna of the leased lands and of all other lands lying
within a mile of the leased lands, and of all lands to be. used for
disposal- of fésidues from miningland processing oil shale and also
of the aquatic habitat as far downstream as the Mining Supervisor
shall require.' These sfudies will determine the distribution
and density of the flora in these areas and periodically.determine

the condition of such flora. These studies shall aldo. determine
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the species of fauna, their distribution, and their abundapce at,”
bi-monthly intervals. The Lessee shall submit a report to the Mining
Supervisor of the baseline data obtained and, during the monitoring
program, shall submit semi-annual reports to the Mining Supervisor
showing whether or not there has been any change. The Lessee shall
also study, and report to the Mlnlng Superv1sor on ecological inter- -
relationships including migratory patterns of birds, mammals, and
fish, and plant animal relationéhips.' The Lessee shall compile an
inventory of natural.surface water features, such as springs and |
seeps.

(3) The'environmental'monitoring program shall be an integral
part of the detailed development plan required in Section 10 of the
lease, and at the time of the submission of the plan the Lessee shall
provide the Mining Supervisor w1th a complete compilation of the
baseline data collected above and the record of the monitofing
program for any period subsequent to the conclusion of that compila-
tion.

(W) Not more than one year after obtaining approval of the
detailed mining plan and on each subsequent anniversary date the
Lessee shall submit to the Mining Supervisor a report of the base-. .
line data collected and a report on the monitoring programs as a
part of the required annual progress reports on the development

program. This portion of the.annual report. will be subject to

public review and comment.
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(D) Emergency Decisions

Any decisions or approvals of the Mining Supervisor required by
these Stipulations to be in writing may in emergencies be issued

orally, with written confirmation as soon thereafter as possible.

(E) Environmental Briefing

During the life of this Iease, Lessee shall provide that such-
Federal and State employees as may be designated by the Mining
Supervisor shall brief personﬁei'oﬁ environmental and other per-
tinent matters. The ILessee shall provide for such briefings upon
the request of-the Mining Supervisor,.but the Mining Supervisor shall
request only such briefings as may be reasonably necessary'to efféc—
tuate the provisibns of this Iease. Ilessee shall make arrangements
for the time, place, and attendance at such briefings. ILessee shall
bear all costs of such briefings other than salary, per diem, sub-

sistence and travel costs of Federal and State employees.

(F) Construction Standards

The general design of all buildings and structures shall comply
with the latest edition of the Uniform Building Code (u.B.C.).
Structural.steel shall be designed in accordance with the lafest
edition of the American Institute of Steel Construction "Specifiéa-
tions for Design, Fabrication and Erection of structural Steel for
Buildings." Reinforced concrete shall comply with the latest

edition of the American Concrete Institute's "Building Code
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Requirements for Reinforced Concrete." Engineering works for
impoundments shall conform to standard engineering practice suffi-
cient to withstand the 100~year flood in the drainage in which

installed.

(G) Housing and Welfare of,Employées

In the exercise of his right under section 2 of the lLease to con-
struct buiidingS'and other facilities for the housing and welfare
of his employees, the Lessee shall at all times make certain that
these facilities are siﬁuated, constructed, operated, and maintained
in an oréerly mammer, satisfactory to the Mining Supervisor. While
nb generél restriction is imposed upon the construction of facilities
necessary to the employees' health and wéll-being, such construction
shall be subject to the Mining Supervisor'é approval and- shall not

unreasonably damage the environment of the leased lands.

(ﬁ) Posting of Stipulations and Plans

The Lessee shall insﬁre that copies of these Stipulations and any
épproved exploration and development plans are available at the
operating sites and for inspection by all on~the-ground operating

personnel.

SECPTION 2. ACCESS AND SERVICE FACILITIES

(A) Transportation Corridor Plans

The Lessee shall provide corridor plans for roads, pipelines and

utilities for approval by the Mining Supervisor. Each plan shall
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include probable major design features and plans for the protection
of the environment, prevention of pollution, minimization of erosion,
rehabilitation and revegetation of all disturbed areas not required
in operation of the transportation system, both during and after
construction. The Lessee shall, to the maximum extent practicable,

make use of multi-use corridors for roads, pipelines and utilities.

(B) Regulation of Public Access

After road construction is completed, the Lessee shall, upon'conA.
‘sultation with the Lessor, permit reasohable, free and unrestricted-
public access to énd upon the road and rights-of-way for all lawful
and proper purposes except in plant sites, mine sites, disposal
areas, and other operational areas which may be closed to the gen-
_eral public. The Lessee shall régulate public access and public
vehicular traffic as required to facilitate operations and to pro-
tect the public and, to the extent reasonable, livestock and wild-
life from hazards associated with construction. For this purpose the
Lessee shall provide warnings, flagmen, barricades, and other safety
measures as necessary. Whenever the Mining Supervisor shall deter-
mine that the Lessee's reéulation of access and traffic is unreason-
ablé, or that the Lessee's provision of‘safety measures is inadeqpate,
he shall so infqrm the Lessee who shall immediately take corrective -

nmeasures .
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(C) Existing and Planned Roads and Trails .

Where feasible, the Lessee shall use existing roads and trails.
Unless the Mining Supervisor shall direct otherwise, roads and
trails shall be lbcatéd, constructed, maintained, and closed
according to the specifications of the Bureau.df Land Managemeht

and shall include drainage structures where needed..

(D) Waterbars and Breaks

The Lessee shall divert runoff from roads and uphill slopes by
means of waterbars, waterbreaks, or culverts constructed in

accordance with Bureau specifications.

(E) Pipeline Construction Standards

The Lessee shall follow the following standards (wherever they
may be made applicable) in the design and construction of oil

pipelines and the choice of materials for them, and, if these

standards should ever be revised, supplemented, or replaced,

. shall follow the new standérds in new construction:

(1) U.S.A. Standard COde (USA Standards Institgte) for
Pressure Piping, Liquid Petroleum Transbortation Piping Systems
(USAS B31.L4-1966);

(2) U.S.A. Standard Code fsr Pressuré Piping, Gas Transmission
and Distribution Piping Systems (USAS B31.8-1968); and

(3) American Society for Testing and Materials (ASTM)

standards for the appropriate stéel tubing as given in the latest
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Book of ASTM Standards, Part 1 or plastic pipe, Part 26.

(F) Pipeline Safety Standards

The Lessee shall meet, where applicable, thévsafety standards and
reporting requirements set forth in the following, as now in effect
and as hereafter amended, or, if these regulations,éhould be super~
seded, the regulations or other rules superseding them:

(1) 49 CFR, Part 110, Carriers by Pipeline (Other than
Natural Gas and Water);

(2) 'h9; CFR, Part 190, Intérim Minimum Federal Safety Standards
for the Transmission of Natural Gas and Other Gas by Pipeline;

(3). 49 CFR, Part 195, Transmission of Liquids by Pipeline.

(G) Shut-0ff Valves

The Lessee shall insure that oll transportation pipeline designs
provide for automatic shut-off valves at each pumping or compressor
station and such additional valves as may be necessary in view of:

(1) Terrain and drainage systems traversed;

(2) Population centers;

(3) wildlife and fishery habitat;

(%) Public water supplies and significant water bodies;

(5) Hazardous geologic areas; and '

(6) Scenic Values.
The Lessee shall install any additional valves requiréd by the

Mining Supervisor.
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(") Pipéline Corrosion

With regard to oil transpoftation pipelines, the Lessee shall sub-
mit detailed plans to the Mining Supervisor for corrosion-
resistant design and methods for early detection of pipeiine
corrosion. These shall include: (1) pipe material and welding
techniques to be used and ipformation on their particular suita-
bility for the environment involved; (2) details on the external
pipe protection to be provided (coating, wrapping, etc.), including
information on variation of the coating process to cope with
variations in environmental.factors; (3) plans for cathodic pro-

_ tecfion including details of impressed ground sources and controls
to insure céntinuous maintenance of adequate protection over the
entire surface of the pipe; (k) details of plans for monitoring
cathodié protection-current including spacing of curreht monitors;
and (5) provision for periodic surveys of trouble spots, regular
preventive maintenance sSurveys, regular surveys for external and
internal deterioration which may result in failure, andvspecial
provisions for abnormal potential patterns resulting from cros-

sings with other pipelines or cables.

(I)' Electric Transmission Facilities

The Lessee shall design and construct telegraph, telephone, electric
powerlines, distribution lines and other transmission facilities
in accordance with the guidelines set forth in "Envirommental

Criteria for Electric Transmission Systems" (U.S.D.I., U.S.D.A.,
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1970), as now or in the future amended, or, if these guidelines
should be superseded, in the guidelines or other rules superseding
them. Distribution lines shall be designed and constructed in
accordénce with REA Bulletin 61-10 (Powerline Contacts by Eagles
_‘and other Large Birds), as now or in the future amended, or, if
these gﬂidelings should be suferseded, in the gdidelines or other -

‘rules superseding them.

(J) Natural Barriers

Where a road or exploratory site cuts a natural barrier uséd-for;
livestock control, the Iessee shall, at his own expense, close the
opening by the use of a fence or other éuitable barrier meeting

Bureau standards.

K) Specifications for Fences, and Cattleguards
; 2 g

Fences and cattleguaxds constructed by the Lessee shall meet estab-

lished Bureau specifications and standards.

(1), Crossings

The Lessee.shéll take all steps necessary to make certain that roads
gonstructed-under this lease do not prevenf or unreasonably disrupt
the use of existing roads, foot trails, pipe;inés, and other rights-
of-way or major animal migration routes. This. requirement shall
include thé'construction of_suitable qverhead or underground cfossings

where they are determined to be necessary by the Mining Superisor.
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(M) Alternate’ Routes

If during construction the Lessee's activiﬁies shall interfere
with the free use of existing roads and trails used by persons,
whether or not recorded, he shall provide such alternate roads

and trails as the Mining Supervisor may determine to be needed.

(N) oOff-Road. Vehicle Use

The Lessee shall use off-road vehicles in a manner consistent

with applicable regulations.

SECTION 3. FIRE PREVENTION AND CONTROL

(A) Instructions of the Mining Supervisor

(1) The,Lessee shall comply with the instruétions aﬁd
directions pf the Mining Sﬁpervisor,concerning-the use,_p;evention
and suppression of fires,'and shall make évery.reasonable effort to
prevent, control and suppress any fire on land subjeét tq the lease.
Uncontrolled fires must be immediately reported to the Mining
Supervisor.

(2) (a) The Lessee shall construct fire lines or perform
clearing when determined by the Mining Supervisor to be necessary
for forest, brush and grass fire preveﬁtion..

(b) The Lessee shall comply with the National Fire Codes
on handling, transportation, storage, use and disposal of flammable
liquids, gases, and solids.

(c) The Lessee shall take all appropriate actions to

prevent oil shale outerop fires.
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(B) Liability of Lessee

The control and suppression of any fires on the Ieased ILands (or
on adjoihing'public lands which have spread from the ILeased Lands)
caused by the Lessee or his employees, contractors, subcontractors,
or agents shall be at the expense of the Lessee. Upon £he failure
of the lessee to control and suppress such fires in a manner satis-
factory to him, the Mining Supervisor shall take such steps as are
necessary to control and suppress the fire, either aldne or in con-

Junction with other Federal, State, and local authorities, and the

cost of such control and suppression shall be borne by the lessee.
SECTION 4. FISH AND WILDLIFE

(A) Management Plan

- The Lessee shall submit for approval by the Mining Supervisor, as

| part of the exploration and mining plan, a detailed fish and wild-
life management plan which shall include the steps which the Lesseé
shall take to: (1) avoid or, where avoidance is impracticable,
minimize damage to fish and wildlife habitat, including water
supplies; (2) restore such habitat in the event it is unavoidably
destroyed or damaged; (3) provide alternate habitats; and (4)
provide controlled access to the public for the enjoyment of the
wildlife resources on such lands as may be mutually agreed_upqn.
The plan shall include, but not be limited to,'detailed informa.-

tion on activities,_time schedule, performance standards, proposed
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accomplishments, and ways and means of avoiding or minimizing

environmental impacts on fish and wildlife.

(B) Mitigation of Damage

Wherever destruction or significant disturbance of fish and wildlife
habitat is inevitable, the Lessee shall submit, for the Mining Super-
visor's approval at least 60 days prior to the destruction or damage
of the habitat, those measures which the Lessee proposes to take to .
comply with the requirement of 30 CFR 231.4(b), as now in effect

or as hereafter amended, or, if that regulation should be superseded,
the regulations or other rules superseding it, to avoid, or, where
avoidance is impracticablé, minimize and repair, injury or des-
truction of fish and wildlife and their habitat. As a general rﬁle,
the proposed measures should provide for habitat.of similar type and
equal in quantity and quality to that destroyed or damaged. The
Mining .Supervisor shall, within 60 days after the subﬁission of the
proposed measures to him, either approve or disapprove them. If he
shall approve them, the Lessee shall execute the proposed measures
for the mitigation of the destruction or damage of the habitat.

It fhe'Mining Supervisor shall disaéprove the heasures, he shall
offer the Lessee an opportunity for consultation at which, whenever
possible, he shall inform the Lessee of any changes which will make

the measures acceptable.
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" (€)- Big Gam I —

The Iessee shall construct big game drift fences when and where
necessary to direct big game movements around or away from oil

shale development areas.

(D) Posting of Notices

The Lessee shall post in reasonable and. conspicuous places,notices'
informing its employees, agents, contractors, sub-contractors, and
their employees of all applicable laws and regulations goverhing-

hunting, fishing, and trapping.

~ SECTION 5. HEALTH AND SAFETY

(A) 1In General

The Lessee shall take ali' measures necessary to pfotect the health
and safety of all persons affected by its activities and operations
and shall immediately abéte any activity or condition which threagens
the life of any person or which threatens ahy person with Bodily

harm.

(B) Compliance with Federal Health and Safety laws and Regulations

The LeSSee shall comply with the Federal Metal and Non-metallic
Mine Safety Act of 1966 (30 U.S.C. §§721-740), as now in effect or
 as hereafter aménded, or, if it should be superseded,.with the
statﬁﬁe superseding it, and the Occupational-Health and Safety Act
of 1970 (29 U.s.C. §§651-678), as now in effect, or as hereafter

amended, or, if it should be superseded, with the statute superseding
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it, and all health and safety standards promulgated pursuant

thereto.

(c) Use of Explosives

The Lessee shall iﬁsure that all Blasting operations, including the
purchase, handling, transportation, storage, use, and destruction
of blasting'agents are performed in conformance with Pﬁblic Law
91-k52, October 15, 1970 (18 U.S.C. §§841-848), as now in effect or
as hereafter amended, or, if it should be superseded, with the
statute superseding it, and the regulations promulgated thereunder

which are now in 26 CFR 181.

SECTION 6. HISTORIC AND SCIENTIFIC VALUES

(a) Cultural'lnvestigétions

The Lessee shall, prior to construction or mining; conduct a thorough
.and professional'investigation of any portion of the Leased Lands to
be used, including, but not limited to, those areas to.be ﬁsed for
mining, processing, or disposal operations or roads, for objects of
historic or scientifi? interest, including, but not limited to,
Indian ruins, pictographs and other archeological remains. The

" Lessee shall report the results of these investigations to the

Mining Supervisor before commencing construction and mining opera-

tions.

(B) Objects of Historic or Scientific Interest

The Lessee shall not in any activities under this lease appropriate,
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remove, injure, deface, or alter any object of antiquity, or of
historic, prehistoric, or scientifig interest, including, but not
limited to, Indian ruins, pictographs, and other archeological
remains. Where a question.exists as to whether or not an object is
of historic, prehistoric, or scientific interest or is an object of
antlquity, the Lessee shall'report to the Mining Supervisor for'a 
final determination of which he shall inform the Lessee without |

unnecessary delay.

SECTION 7. OIL AND HAZARDOUS MATERIALS -

(A) Spill Contingency Plans

The lLessee agrees to submit spill contingehcy plans to the Mining
Supervisor with the detailed develgpment plan. This plan shall -
fro#ide for the control of spills or oil or other hazardous sub-
stanceslwhich for purposes of this Section T shall be defined in
section 311(a)(1k4) of the Fedc;ra.l Water Pollution Control Act, as
amended (86 stat. 816, 863), as now in effect or as hereafter
amended, or, if it should be superseded, the statute superseding it.
The plans shall conform to this Stipulatidn and‘the National
0il and Hazardous Substances follution Contingency Plan, 26 FR 16215;
August 20, 1971, as now in forée or as heréafter amended, or, if it
shall be superseded, the document superseding it, and shall: (1)
include a description to positive sPiil prevention efforts which

the lessee shall make; (2) include provisions for spill control;
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(3),p;ovide for immediate corrective action including epill control
and restoration of.the affected resource; (L) provide that the
Mining Supervisor shall approve any materials or devices ﬁsed for
spill control and shall approve any diséosal sites or techniques
selected to bandle spilled matter; and (5) include separate and
specific techniques and schedules for cleanup of spills on land,
rivers and streams. As used in this Stlpulatlon, spill control

is deflned as 1nclud1ng detection, locatlon, confinement, and
cleanup of the spill.

(B) Responsibility.

If, during20perations, any oil or other hazerdous substance should
be dlscharged the control, removal, disposal, and clean up of |
that substance, wherever found, shall be the respon51b111ty of
Lessee, Upon the failure of the Lessee to control, remove, dispose
of, or clean up fhat discharge, or to repair all damages resulting
therefrom, the Mining Supervisor may take such measures as he deems
necessary to eohtrol, remove, dispose of, or clean up the discharge
and restore the area, including, where appropriate, the aquatic
environment and fish and wildlife habitats, at the-fuli expense of
the Lessee. Such‘action:by'the Mining Supervisor shall noil. relieve

Lessee of any responsibility as provided in this lease.

(C) Reporting of Spills eand Discharges.,

The Lessee shall give immediate notice of any spills or discharges
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of 0il or other hazardous. substances to: (1) the Mining Supervisor
and (2) such other Federal and State officials as are required by
law to be given such notice. Any oral notice shall be confirmed

by-the Lessee in writing as soon as possible.

(D) Storage and Handling.

The Léssee shall store oil, petroleum prodﬁcts, iﬁdustrial chemicals
and similar toxic or volatile materials in durable.containers>and
locate such materials so that any accidental spillage will not drain
into water courses, lékes, reservoirs, or ground water. Unless

otherwiée approved by the Mining Supervisor, the Lessee shall store

substantial quantities (more than 5OQ gallons) of such materials
in an area surrounded by_impermgable:containment structures. The
volume of the containment structures Shalllbg at least: (1) one-
hundred fifty (150) percent of the total storage volume of storage
tenks in the relevant area; plus (2) a volume sufficient for maxi-
mum trapﬁed precipitation and run-off which might be impounded at
the time of a spill. |

(E) Pesticides and Herbicides.

" The Lessee shall not use pesticides:and herbicides without the

" approval of the Mining Supervisor. Pesticides and herbicides shall
 be considered treatnents of last fesort, to be used only when
reasonable alternatives are not available and where théir use is
consistent with protection and enhancement of the envirgnment.
Where pesticides‘énd herbicides are used, they shall be used only
with the approval of the Mining Supervisor and the type, amount,

method of application, storage, and disposal shall be in accordance.

- with applicable Federal and State procédures.
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SECTION 8., POLLUTION--AIR

(a) Air-Qualitjr.

The Lessee shall utilize é.nd operate all facilities and devices
in such a way as to avoid, or, where avoidance is impracticable,
minimize air pollution. At all times during construction and
operation, Lessee shall conduct its activities in accorda;nce with
all applicable air quality standards and related plans of imple-
mentation adopted pursuant to the Clean Air Act, as amended (40

U.S5.C. §§ 1857-1857-1), as now in effect or as hereafter amended, or

"if it should be superseded, the statute superseding it; and applicable

State standards.

(B) Dust,

The Lessee shall make every reasonable effort to avoid, or, where
avoidance is impracticable, minimize dust problems., Where neces-
sary, sprinkling, oiling, or other means of dust control shall be
required on roads and trails, The Lessee shall conduct processing
operations so as not to create environmental or health problems

associated with dust.

(c) Burning.

The Lessee shall not burn waste, tit-nber_,._ or deb»z_‘i»s » except when
disposal is essential and other methods-. of disposal would be

more harmful to the énvironment and when authorized by the Mining.

Supervisor.

V-69



SECTION 9, POLLUTTON--WATER

(A) Water Quality.

The Lessee shall utilize and operate all facilities and devices

in such a way as to avoid or, where avoidance is impracticable,
minimize water pollution. At all times during construction and
operation, Leséee shall conduct its activities in accordance with
all applicable Federal and State water éuality standards and
-relateéd plans of implementation, as then in force. Where applicable
Federal and State sfandards do not exist, the Mining Supervisorimay
establish reasonable standards to prevent degradation of water, and
the Lessee shall comply with those standards. The Lessee éha}l not
discharge waste water into any aguwifer deemed by the Mining Super-
visor to be a potentiélly valuable water supply nor into any aquifer

which will'discharge the waste into a surface stream.

(B) Disturbance of Existing Waters.

A1l construction activities, exclusive of actual mining activities,

that may cause the creation of new lakes, drainage .of existing

ponds, diversion of natural drainages, alternation of stream hydraulics,
disturbance of areas of stream beds or degradation of land and water
quélity or adversely affect the environmental integrity of the area

are prohibited unless approved in writing by the Mining Supervisor.
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(¢) control of Waste Waters.

In areas where overburden, water, or waste from mines or pro-

cessing plants ‘might contain toxic or saline materials, the

Lessee shall:

(1)

(2)

(3)

(4)

(5)

Divert surface or ground water so as vto avoid the formation
of toxic and saline water and its drainage into streams, or,
where avoidancé is impracticable, to minimize the formation
of such waters and drainage, by "preventing the entry or

reducing the flow of water into the workings, waste piles,

. or overburden-storage areas;

Dispose of refuse and spent shale from mining and processing
in a manner which will avoid the discharge of toxic drainage
or saline water into surface or ground waters

E@loy, upon termination of operations of any mine, all
practicable mine-closing measures consistent with ecological
pi‘incip‘les and safety requirements in order to gvoid the
formation and dischz_a.rge ‘of toxic or saline water;

Dispose of toxic and saline water derived from mining, pro-
cessing, or refining operations in a manner that does not
pollute surface or ground waters;

During mining operations, monitor spoil and refuse for the
presence of materials likely to yield unacceptable aJ_ka.line P

acidic, saline, or toxic solutes; and



(6) Reinject no water, except in compliance with Federal and
State standards then in effect and where authorized to do

so by the Mining Supervisor.

(D) Cuts and Fills.
The Lessee shall not cut or fill near or in streams which will
result in siltation or accumulation of debris unless approved

in writing by the Mining Superﬁisor.

(E) Crossings.
The location of_crossings of perennial streams, lakes and rivers
must be approvéd in writing by the Mining Supervisor. To control
erosion, the Lessee: shall maintain buffer strips at least 200
feet wide on each side of a stream in their ﬁatural and undisturbed

state unless otherwise authorized in writing by the Mining Supervisor.

(F). Road Surfacing Material.

All road surfacing material used by the Lessee must be approved by

the Mining Supervisor.

SECTION 10. POLLUTION-~NOISE
The Lessee shall comply with all applicable Federal and State
standards on noise pollution, as now iﬁ.effect or as hereafter
amended, or, if they should be supefseded, the standards sﬁperseding
' them. In the absence of specific noise pollution standards, the
Lessee shall keep noise at or beldw levels safe, and acceptable for

humans, as determined by the Mining Supervisor.
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SECTION 11. REHABILITATION

(A)

(B)

In General.

The Lessee shall, in accordance with approved plans rehabilitate
all affected lands to a usable and productive condition consistent
with er equal to pre-éxisting land uses in the area and compatible
with existing, adjacent undisturbed natural areés. Rehabilita-
tion methods include, but are not limited to, the following: .
leveling, backfilling, covering the surface with topsoil, and
revegetating the spoil banks and pit areas consistent with soﬁnd
restoration ﬁethods. The Lessee shall leave reclaimed land in a
qsable,.non-hazardous condition éuch that soil erosion and water
pollution are avoided or minimized. The Lesseevshall, to the
extent practicable, éonduct_such backfilling, leveling and

grading concurrently with the mining operations. Upon removéi

of property at termination of the Lease pursuant to Sections 31 and
32 of the Lease; the Lessee shall, in accordance with approved Pplans

complete the restoration of affected lands to a usable and

- productive condition counsistent with or equal to pre-existing

land uses in the area and compatible with existing adjacent

undistnrbed natural areas.

Management Plan.

The Lessee shall submit for approval by the Mining Supervisor an

erosion control and surface rehabilitation plan as part of any

exploration or development plan. The initial plén shall be submitted



()

not less than 60 days prior to start of mining site preparation

and updated each year thereafter before March 15. The plan

shall inélude, but not be limited to, detailed information on
activities, areas, time.schedules, standards, accomplishments,
and methods of eliminating or minimizing-oilvshale development
impacts. The Lessee shall base erosion control'pians and

procedures on a maximum 50-year precipitation r ate characteristic

" of the area. If a 50-year rate is not available the Lessee shall

use data based on the longest period of reliable information.
Procedures and plans shall consider flash flood effects, mud .
flows, mudslides, landslides, rock falls, and other similar types

of material mass movements.

Stabilization of Disturbed Areas.

The Lessée shall leave all disburbed areas in a stabilized

condition. Stabilization practices shall include, as determined
by the needs of specific sites: seeding; planting; mulching;
and the placement of mat binders, soil binders, rock or gravel

blankets or 6ther such structures. Seeding and planting shall

-be repeated, aé‘often as the Mining Supervisor shall deem

reasonable, if prior attempts to revegetate are unsuccessful.

A1l trees, énags, stumps or othef vegetative material, not having
commercial, ecological, Wildlife, or construction value, shall be
considered for mechanical chipping and spreading in a manner that

will aid seeding éstablishment and soil stabilization.
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(D) Surface Disturbance On-Site.

The Lessee shall cqrrect surface disturbance which may indice
soil movement or water pollution, or both, whether during or
after construction .or mining,'in accordance with the surface

rehabilitation plan.

(E) Areas of Unstable Soils.

The Lessee shall, where possible, avoid areas having soils
that are susceptible to slides and slips,.excessive settlement,
severe erosion and soil creep during construction or operation.
When such areas cannot be avoided the Lessee Shall design
construction to insure maximum stability. The Lessee shall
make so0il foundation investigations in conjunction with
construction activities. The Lessee shall make such data

available to the Mining Supervisor upon request.

(F) Materials.
The Lessee shall, when feasible, utilize waste rock from the
mining opefations for road beds, fills and other similar
construction purposes. When not feasible, gravel and other
éonsﬁruction materials shall be purchased in accordance with
L3 CFR 8610, as now in effect or as hereafter amended, or, if it

* shall be superseded, the regulation or rule superseding it, except

that the sale of such materials from stream beds and upland soil
areas shéll be avoided unless otherwise approved by the Mining

Supervisor.
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(@)

(H)

(1)

(9)

Slopes of Cut and Fill Areas.

To the extent consistent with good mining practice, the Lessee
shall maintain all cut and fill slopes in a stable condition

for the duration of the Lease.

Tmpoundments .

The Lessee shall establish safe access to permanent water
impoundments for persons, lifestock, and wildlife, but, where
consumption of such water would be harmful to humans or the

use of such water wo;ld be detrimental to aﬁimals, he shall
take necessary steps to prevent access by those to whom it would

be harmful or detrimental.

Flood Plains.

The Lessee shall not construct improvements or conduct aperations
in flood plains or stream drainages when it is reasonable to
expect risk to human life, pollution damage, or destruction of
the existing environment caused by flood damage, without the
express permission of the Mining Supervisor and'withou$ providing

for protection of any such improvements constructed.

Land Reclamdtion.

The Lessee shall, unless otherwise directed by the'Mining.Super—-
visor, backfill, level, final grade, cover with topsoil and
initiate revegetation of each segment of the operation area in

1
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(k)

(L)

accordance with the rehabilitation plan as soon as that
segment is no longer needed, but not later than one year
after completion of the particular operation unless an alter-

native schedule has been approved by the Mining Supervisor.

Overburden.

The Lessee shall, unless otherwise directed by the Mining
Supervisor, separate overburden material -and stockpile it
separately as to topsoil, subsoil, and rock.ﬁaterial for
later use as fili and as top dréssiﬁg for rehabilitation of

disturbed areas.

Revegetation.

(1) The Lessee Shall-revegetate all portions of the reased
,Lénds'which have been disturbed by his operations as soon as
possible after the disturbance'has ended in order to prevent, or,
if prevention is impracticable, to minimize erosion and related
problems. The Lessee shall restore the‘vegetation of disturbed_
areas by reestablishing permanent vegetation of a quality which
will support fauna of the same kinds and in the same numbers as
those existing at the time the base 1ine data was obtained under
section 1(C)‘of these Stipulations. Plans for.revegetation,

including - species, density, and timing, must be submitted to the

-Mining Supervisor for approval. The Mining Supervisor may require

any . reasonable methods of revegetation, and, if he deems it
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desirable, may require the Lessee to fence areas to assist revege-
tation. However, if the Lessor determines, at the time of sub-
mission of the detailed development plan under section 10(a) of
this lease, that the leased Lands will, upon the termination of
fhe lease, be put to a different use from that to which they were
devoted immediately prior to the issuance of this lease, the Mining
Supervisor may require the Lessee to revegetate_the land to meet
that objective, except that the Iessee shall not be required to
expend-more money than ﬁhat needed to meet the first revegetation
standard.

(2) The Lessee shall initiate e revegetation program approved by
the Mining Supervisor at the start of production to (1) delineate
these parameters necessar& to establish vegetation at a specific
location and (2) show that successional changes in vegetation are
compatible with the requirements under subparagraph (1) above.

(3) The Lessee shall demonstrate at the time of submission of the
detailed development plan under section 10(a) of this lease that
revegetation technology is available to enable him‘to'provide the
revegetation of the disturbed areas which is required-under para-
graph (1) of this subsection. If, in the opinion of the Miﬁing
-Supervisor, the Lessee hes failed to demonstrate the required
technology, he shall be required to submit for approval a program
‘designed to obtain the required technology. If the program t0 -obtain
the necessary technology is satisfactory, the Mining Supervisor may

‘approve the Iessee's development plan submitted under section 1o(a),
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but, if the Lessee has not demonstrated the neceésary technology
by the tenth Anniversary Date after the Lease Year in which the
development plan under section lO(a) was.approved, the Lessee
-shall cease all exploratory, development, and production operationé
under that plan until he has demonstrated that the necessary
teéhnology.is available to him. The Lessee.shall report annually
to the Mining Supervisor on the progress of this approved program
to obtain the required technology. If the progresé appears in-
adequate at any time, the Mining Supervisor may request the Lessee
to amend the program. Whenever the Lessee has demonstrated the
necessary technology,‘the required program shall terminate. Where
the Mining Supervisor finds'the Lessee has.conducted his program

to obtain technology, including any requested amendments, in a
diligent manner and has expendéd funds in excess of $500,000 on
that program, the Secretary may determine the expenditures in excess
of ‘that figure to Pe extraordinary costs within the terms of
section 7(d) of the lease and may credit those excess expenditures
against any present or future royalties dve the lessor, provided

the results of the program are made public.
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SECTION 12. SCENIC VALUES

(A) Scenic Considerations in General.

The Lessee shall, except where the Mining Supervisor has

approved otherwise, use the following standards in all

designing, clearing, earthmoving, and construction:

)

(2)

(3)

()

(5)

Contours compatible with the natural environment shall

be used to évoid straight lines.

Natural colors counsistent with the local environment such
as. pastels or muted shades of brown, green, reds, or
greys shall be used in painting of facilities installed
on the lease. Bright orvunnatural colors shall be avoided
except for use in warning signs or signals.

Small natural copenings or the edges of larger openings in
the natural enviromment shall be utilized. in construction
of facilities, or disturbing the land surface.

During the time when the land is disturbéd, the portion of
land which is not under revegetation programs shall only
be those areas required under the mining plan for mining,
storage, processing, or disposal operations.

Confouring of the disturbed areas for reclamation shall
similate natural opening or areas consistent with the

surrounding. topography. -
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(B) Consideration of Aesthetic Values.

The Lessee shall consider existing aesthetic values in all
plaﬂning, construction, reclamation and mining operations.
A1l operations, including, but not limited to, design and
construction of roads, pipelines and transmission lines, shall,>
where practicable, be performed so as to minimize visﬁal impact,
make use of the natural topography, and to achieve harmony wiﬁh

- the landscape.

(¢) Protection of Landscape.

The Lessee shall design any structures and facilities,built
under this Lease so that they will, to the extent practicable,

blend with the natural landscape.

(D) signs.
The Lessee shall designand construct signs that are rustic in

appearance and conform to BIM sign standards.

SECTION 13. VEGETATION

(A) 1In General.
(1) The Lessee shall reserve from cutting and removal all
timber and other vegetative material outside-the clearing
boundaries and all blazed, painted or posted trees which a?e
‘on or mark the clearing boundaries, with the éxception of
danger trees or snags designated as such by the Mining

Supervisor.
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(2) The Lessee shall insure that all trees, snags or other
woody material cut in connection with clearing operations are

felled into the right-of-way and away from live water courses.

(B) TiMber.-

" The Lessee shall deal with timber in accordance with the |
following: clearing and grubbing limits shall be approximately
5 ft. outside of the edge.of any cut or fill; where practicable,
trees, snags, stqmps or other woody material not having wildlife
value_or value to the Lessee shall be mechanically chipped and
spread in a manner that will aid seeding establishment and soil
stabilization; clearing boundaries shall be identified on the

ground prior to clearing operations.

(C) Clearing and Stripping.
The Lessee may clear and strip only such land as is necessary for
mining, processing, disposal, and other operations under the
lease. 1In connection with such operations the Lessee may clear
and strip land necessary for roadbeds, but such roadbed widths
shall be not more than 25 feét from the centerline unless

othérwise specified by the Mining Supervisor.
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SECTION 14%. WASTE DISPOSAL

(A) Mine Waste.

(B)

The Lessee shall, in accofdance with the detailed development
plan under secﬁion 10(a) of this lease, backfill or réclaim
excavated material and spent shale and shall compact it
thoroughly by machinery to avoid or, where avoidance is
impossible, minimize erosion. The Lessee shall design slope
faces of waste piles to insure slope:stability and shall
revegetate slope faces in accordance with the rehabilitation

plan.

Other Disposal Areas.

The term "waste" as used in this subseétion (B) means all waste
other than mine waste. In accordance with approved plans, the
Lessee shall c&llect, recycle of dispose of waste in sanitary
land fills or other disposal areas, and shall use the best
practicable portable or permanent waste disposal systems, as
approved by the Mining Supervisor. The Lessee shéll remove or
othérwise dispose of all waste in a manner acceptable to the

Mining Supervisor, and in accordance with all applicable standards

and guidelines of the State, the United States Public Health

Service and the Envirommental Protection Agency.
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(C) Disposal of Solid and Liquid Wastes.

The Lessee shall design and construct disposal systems for
solid and liqu